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IFC International Finance Corporation

IHA International Hydropower Association

ILCA International Livestock Centre for Africa (now ILRI)

ILO International Labour Organisation

ILRI International Livestock Research Institute (formerly ILCA)

IPA Important Plant Area

IPM Integrated Pest Management

IPTRID International Programme for Technology and Research in Irrigation and Drainage
ISO International Standards Organisation

IVM Integrated Vector Management

IWMI International Water Management Institute

IWUA Irrigation Water Users' Association, IWUAs are similar to WUAs in this report
IUCN International Union for Conservation of Nature (formerly The World Conservation Union)
IUCN-EAROIUCN Eastern Africa Regional Office

KAP Knowledge, Attitude and Practice

LGP Length of Growing Period

LLIN Long-lasting Insecticidal Net

LTTE Lake Tana Transport Enterprise

M&E Monitoring and Evaluation

MCE Metaferia Consulting Engineers

MDG Millennium Development Goals

MIC Ministry of Information and Culture

MME Ministry of Mines and Energy (now Ministry of Mines)

MoARD Ministry of Agriculture and Rural Development

MoCT Ministry of Culture and Tourism

MoE Ministry of Education

MoFED Ministry of Finance and Economic Development

MoH Ministry of Health

Mol Ministry of Information

MoLSA Ministry of Labour and Social Affairs

MoU Memorandum of Understanding

MoWE Ministry of Water and Energy (formerly MoWR)
MoWR Ministry of Water Resources (now MoWE)
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MPIDP
MSC
MWH
NABU
NBI
NBSAP
NEIP
NGO
NPC
NPEW
NPSC
NRS
NRSCO
O&M
ONRS
oP
ORDA
OSHWED
PAD
PADETS
PAN
PAP
PASDEP
PCA
PES
PIF
PMP
PMU
PPD
PPE
PPP
PRA
PSNP
PSP
QA
QC
RAP
RBO
RCBP
RDT
REF
RIDP

Megech Pump (Seraba) Irrigation and Drainage Project
Management Services Contract

Montgomery Watson Harza

Nature and Biodiversity Conservation Union

Nile Basin Initiative

National Biodiversity Strategy and Action Plan

National Extension Intervention Programme
Non-Governmental Organisation

National Project Coordinator

National Policy on Ethiopian Women

National Project Steering Committee

National Regional State

National Road Safety Coordination Office

Operation and Maintenance

Oromia National Regional State

Operational Policy

Organisation for Relief and Development in Amhara
Occupational Safety, Health and Work Environment Dept.
Project Appraisal Document

Participatory Demonstration, Training and Extension System
Pesticides Action Network

Project-affected Person

Plan for Accelerated and Sustained Development to End Poverty
Project Command Area

Payment for Ecosystem Services

Policy Investment Framework

Pest Management Plan

Project Management Unit

Personal Protective Device / Planning and Programming Department
Personal Protective Equipment

Public-Private Partnership

Participatory Rapid Appraisal

Productive Safety Net Programme

Private Sector Participation

Quality Assurance

Quality Control

Resettlement Action Plan

River Basin Organisation

Rural Capacity Building Project

Rapid Diagnostic Test

Rural Electricity Fund

Ribb Irrigation and Drainage Project
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RiPPLE Research-inspired Policy and Practice Learning in Ethiopia
RPC Regional Project Coordinator

RPCO Regional Project Coordination Office

RPF Resettlement Policy Framework

RPSC Regional Project Steering Committee

RSPB Royal Society for the Protection of Birds

SBD-W Standard Bidding Documents - Works
SC-UK Save the Children - United Kingdom
SDPASE Sustainable Development of the Protected Area System

SDPRP Sustainable Development and Poverty Reduction Programme
SEA Strategic Environmental Assessment

SIA Social Impact Assessment

SLM Sustainable Land Management

SLMP Sustainable Land Management Project

SME Small-Medium Enterprise

SMEC Snowy Mountains Engineering Corporation

SOP Standard Operating Procedure

SP-IPM Systemwide Programme on Integrated Pest Management
SRI System of Rice Intensification

STD Sexually Transmitted Disease

STI Sexually Transmitted Infection

TAS Training and Advisory System

TaSBO Tana Sub-Basin Organisation

TB Tuberculosis

TBD To be determined

TBIWRDP Tana-Beles Integrated water Resources Development Project

TEK Traditional Ecological Knowledge
TGoE Transitional Government of Ethiopia
TLU Tropical Livestock Unit

ToR Terms of Reference

UAP Universal Access Plan

UNCCD United Nations Convention to Combat Desertification
UNEP United Nations Environment Programme

UNESCO  United Nations Educational, Scientific and Cultural Organisation

UNIDO United Nations Industrial Development Organisation
URL Uniform Resource Locator
USBR United States Bureau of Reclamation
VCT Voluntary Counselling and Testing
VL Visceral Leishmaniasis
WASH Water, Sanitation & Hygiene
WB World Bank
WCD World Commission on Dams
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WEAP Water Evaluation and Planning Model
WG Women's Group

WGS World Geodesic System

WHO World Health Organisation

WOoARD Woreda Agriculture and Rural Development Office
WorHO Woreda Health Office

WPIT Woreda Project Implementation Team
WUA Water Users' Association, IWUAs are similar to WUAs in this report
WUBU Water Users' Basic Unit
WuC Water Users' Cluster
WUG Water Users' Group
WWDSE Water Works Design & Supervision Enterprise
WWCE Water Works Construction Enterprise
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SYMBOLS AND UNITS
oc degree Celsius
g gram
ha hectare
hr hour
kata  0.25 ha
kg kilogram
km kilometre
km?  square kilometre
kV kilovolt
kVA kilovolt-ampere
kW kilowatt
kWh  kilowatt-hour
I litre
m metre
mg/l  milligrams per litre
mm millimetre
m asl metres above sea level
m3/s  cubic metre per second
pH acidity / alkalinity
ppm  parts per million
qt quintal (100 kg)
s second
t tonne
\Y, volt
yr year
HS/cm microSiemens per cm (@ measure of electrical conductivity)
Elements
C Carbon
Ca Calcium
K Potassium
Mg Magnesium
N Nitrogen
Na Sodium
P Phosphorus

Monetary Units

ETB
EUR
usD

Note

Ethiopian Birr
Euro
United States Dollar

1 Euro = ~ 22 ETB as of December 2010

1 USD = ~ 16 ETB as of December 2010
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GLOSSARY

Amicha Kin-based festive labour

Aygebere Local vernacular: medium fertility land

Bahir shesh Cultivation of soil when soft as the floodwater recedes

Belg Short rainy season, little rains

Buda Category of people with the evil eye through inheritance (lower status)

Daguasa ses
Debo / debayt

Local vernacular: low fertility land
Traditional mutual help organisation

Dengal Papyrus

Edir Traditional savings / credit mechanism in case of death

Falasha "the Ethiopian Jews"

Got / Gote Village / hamlet

Guie Practice of burning soil with crop residues to improve soil structure
Iqub Traditional savings / credit mechanism

Injera Pancake made from teff, millet or sorghum; traditional staple food
Kada / kata 0.25 ha of land

Kebele Administrative area below Woreda, equivalent to sub-county or parish
Kerem't Long rainy season, main rains

Maresha Traditional wooden ox-drawn plough

Noug Niger seed, an oilseed crop (Guizotia abyssinica)

Rega Category of Amhara people who are 'pure' and 'noble' (higher status)
Serfej Local water manager (covers 20-30 users)

Tankwa Traditional papyrus boat

Teda Weekly village market

Teff Traditional cereal crop (Eragrostis tef)

Tej Mead (fermented honey drink)

Tsiwa Traditional faith-based organisation for commemorating saints, angels
Waina dega Traditional agro-ecological zone (1800-2400 m asl)

Warsa Local vernacular: high fertility land

Woito Marginalised, lakeshore-dependent socio-economic group

Wonfel Reciprocal labour

Woreda Administrative area below Zone, equivalent to District or County

Ye wuha abat

Traditional water distribution organiser/organisation ("water father")

Environmental and Social Impact Assessment of about 20,000 ha
Irrigation and Drainage Schemes at Megech Pump (at Seraba), Ribb and Anger Dam
- ESIA of Megech Scheme -

ice>






Ministry of Water and Energy Page xxvii

Executive Summary

E1 THE STuDY

This report is an Environmental and Social Impact Assessment (ESIA) of the Megech Pump (Seraba)
Irrigation and Drainage Project (MPIDP). It was prepared by BRLi (France) in association with Metaferia
Consulting Engineers (MCE: Ethiopia).

The project proponent is the Ministry of Water and Energy (MoWE) of the Government of the Federal
Democratic Republic of Ethiopia (GoE). The project's international sponsor is the World Bank (WB).
MoWE's design consultant for MPIDP is Tahal Consulting Engineers (Israel) in association with Concert
Engineering and Consulting Enterprise (CECE: Ethiopia). The Resettlement Action Plan (RAP) consultant is
the Snowy Mountain Engineering Corporation (SMEC: Australia).

E2 THE PROJECT

The MPIDP is located in Dembia Woreda, North Gonder Zone, Amhara National Regional State, on the
north side of Lake Tana between the Megech River and the port of Gorgora. The project is intended to
transform rainfed subsistence agriculture into irrigated smallholder commercial agriculture.

It is proposed that 4,040 ha of the Dembia floodplain should be irrigated by water pumped from the lake
into a canal, and then distributed by gravity to approximately 2,000 farming households. This will allow
improved cropping in the dry season. Associated drainage and flood protection measures will improve
conditions for wet season agriculture.

The scheme will be built and operated by the government through private contractors. The GoE will (i)
pay for construction using a World Bank concessionary loan, and (ii) pay the operator the full cost of off-
farm operation and maintenance. User fees will be collected from farmers organised into Water Users'
Associations (WUAs), with the rate gradually increasing until the full costs of operation and maintenance
(O&M) are covered. Key project characteristics are listed in Table E1.

E3 THE ENVIRONMENTAL AND SOCIAL SETTING

E3.1 Overview

The project is located on a floodplain of Lake Tana. The command area is flat, covered by heavy clay
soils, underlain by saline groundwater, regularly flooded and inaccessible for half the year. Despite this it
is densely populated, with some 12,000 residents involved in a mixed farming system with a high
dependency on livestock and on flood recession cropping. Economic and social relations extend outside
the command area to the population of the surrounding hills.

Land holdings are small (~1 ha) and fragmented (~6 parcels/household). Social indicators (health,
literacy) are low, poverty is high and cultural traditions are strong (ethnicity: Amhara; religion: Ethiopian
Orthodox; staple diet: injera).

The two main rivers crossing the site (Nededit and Dirma) are important for fish, as is the adjacent
Megech River for which a storage dam is planned. The wetlands in and around the site and the lakeshore
zone are important for fish, for migratory birds and other wildlife, and for dry-season grazing, but are
under pressure due to the increasing human population.
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Table E1: Key Project Characteristics

Item Data

Irrigable area 4,040 ha

Beneficiary population ~ 2,000 households, population ~ 12,000, household size ~ 6 persons

Farm size (existing & proposed) | ~ 1.07 ha, fragmented, of which 57% cropped, 33% grazed, 10%
other; ~ 1 ha in future, with increased % cropped

Total water demand 30-40 million m3/yr (~7,600 m3/ha/yr)

Main infrastructure for water | 1 pumping station (22,750 m3/hr), 20.7 km main canal, 59.4 km of
supply secondary and sub-secondary canals, tertiary canals, hydraulic
structures including 1 major siphon under the Dirma River, 14 night
storage reservoirs

Other infrastructure Full open drainage system including 17 drainage siphons, 87 km of
service and access roads, 44 canal road crossings, flood dykes on 7
km of river

Construction period 24 months (Phase 1), 12 months (Phase 2) plus further 12 months

defects liability period

Investment cost (infrastructure | ETB 282.21 million ~ USD 21.7 million ~ USD 5,400/ha
only)

EIRR 18.4%
Affordability On-farm unit water cost: ETB 0.46/m> (O&M, excludes capital
recovery)

Household cash availability after expenses: ETB 0.81/m? water
Source: MPIDP Final Feasibility Study (Feb. 2010), Detailed Design Report (July 2010) & draft RAP (Aug. 2010)

E3.2 Beneficiaries and PAPs

The project beneficiaries are intended to be the smallholders living in and using the cultivable land in the
command area. These total some 2,000 households. Some command area land and resource users are
resident outside the command area; details of their numbers and locations are not available at present.

All land users will be affected by land reallocation needed to create the rectangular basic irrigation units
proposed in the layout plan. Irrigation development includes almost all settlements in the command area.
Grazing resources will be reduced in favour of irrigated crops. Therefore all residents of the command
area must be considered project-affect people (PAPs).

The principal vulnerable groups identified to date are female-headed households and landless women.
These tend to be even poorer and more marginalised than the average household or landless person in
the area, with almost no decision-making power or effective access to justice.
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E4 KEY ENVIRONMENTAL AND SOCIAL ISSUES AND IMPACTS

The proposed project has been assessed in accordance with applicable Ethiopian guidelines and funding
agency safeguard policies. It is intended to have major positive socio-economic impacts. These are listed
in Table E2. This study focuses on identifying and mitigating potential negative impacts associated with
project construction and operation. A number of negative impacts typical of irrigation schemes will not
occur on this project (Table E3). Remaining key potential negative impacts are listed in Table E4 and
discussed in the following text, by project phase. Potential solutions are summarised in Section E5 and
listed in Table ES5.

Table E2: Planned and Anticipated Positive Impacts during Project Operation

Increased cropping intensity on some 4,000 ha due to the provision of dry season irrigation
water

Increased crop yields due to improved drainage, inputs and crop husbandry

Increased crop diversity due to an improvement of land capability by irrigation and drainage
and improved access to seeds and markets

Improved livestock husbandry and productivity

Increased and stabilised household incomes from agriculture for some 2,200 farm households

Increased secondary economic activities - agriculturally-related goods and services - and
associated local employment, including for scheme operation and maintenance

Improved institutional capacity of government organisations responsible for water management
and agricultural development at regional, woreda and kebele levels

Improved road access, with many associated benefits

Social development, particularly due to the establishment and operation of democratic, gender-
sensitive and transparent water management organisations at different levels

Reduced impacts from flooding

Anticipated, subject to implementation of relevant community development and

ecosystem conservation measures

Improved adult literacy in command area due to adult literacy programmes

Improved health for command area households due to multiple health initiatives, combined
with improved literacy, women's status, road access and household incomes

Improved status and quality of life of women in the command area due to multiple community
development initiatives especially provision of domestic water supplies, increased household
incomes, adult literacy, improved health, better access to fuel and inclusion in community
decision-making mechanisms

Conservation of fish and wildlife in command area and associated rivers due to establishment
of habitat protection and fishery management mechanisms and increased environmental
awareness

Restoration of lakeshore ecosystem functions adjacent to command area due to lakeshore
restoration programme

Source: Consultant

Environmental and Social Impact Assessment of about 20,000 ha @
Irrigation and Drainage Schemes at Megech Pump (at Seraba), Ribb and Anger Dam
- ESIA of Megech Scheme -



Page xxx Ministry of Water and Energy

Table E3: Negative Impacts Unlikely to Occur

Construction Operation

Air pollution (except dust) Limitations on irrigation water supply (but see

Rural area, good air quality, dispersed | Chapter 6 Cumulative Effects)

emissions (vehicles, stationary equipment), | Water source is Lake Tana and project is
low density of receptors) relatively small

Unreasonable noise Poor irrigation water quality

Rural area, night working unlikely, low | Lake Tana water is of good quality for irrigation
density of receptors

Hazards to public from use of explosives Disruption of downstream flow regimes

Limited requirement for excavation of hard | By itself, the project will not have significant

rock, rural area, use is regulated effects on Lake Tana's hydrology (but see
Chapter 6 Cumulative Effects)

Slope destabilisation and landslides Disruption of downstream water users

Area is low-elevation or flat and not | Downstream users (between the project and the
susceptible to mass movements (but is | lake) depend on water from the lake for dry-

susceptible to surface soil erosion) season agriculture, not from the project rivers
Loss of forest habitat Changes in local climate
No forests in area The project is unlikely to have any significant

effect on local climate

Price inflation of staples during construction Earthquake damage to structures

Labour force will be relatively small and | The project structures are small and simple and
unskilled labour will be local the area is not considered at risk of severe
earthquakes

Influx of outsiders due to better access and
uncontrollable induced development

All land in the PCA is allocated and surveyed,
resources are intensively used, and outsiders
are highly unlikely to be permitted entry to this
system

Source: Consultant
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Table E4: Key Potential Negative Impacts if Not Mitigated

Construction Impacts

«  Disruption of habitat of economically
important or globally unique fishes

«  Potential impacts on known & unknown
cultural heritage

« Disruption of access by new canals and
drains

+ Accidents and health impacts during
construction

Operation Impacts

+  Potential delays in irrigated agriculture
development

. Difficulties with in-field soil & water
management

« Secondary salinisation of soils
«  Erosion and sedimentation

«  Flooding and inadequate flood
protection

+ Inadequate pest management and
increased use of hazardous pesticides

« Agricultural impacts on water quality
« Ongoing impacts on globally important
birds and fishes

«  Cultural constraints preventing rapid
social and economic change

- Impacts on women, especially
increased workloads

«  Socio-economic impacts of the
transformation of livestock husbandry

Rapid social and economic change due to
land reallocation and scheme construction

Difficulties in administering the complex
land redistribution process, with possible
social resistance

The social impact and cost of village
irrigation and potential settlement
reorganisation

Health impacts, especially continuing
malaria and an increase in schistosomiasis

Inadequate or delayed provision of essential
agricultural services and inputs including
research, knowledge, credit, crop storage
and processing, and links to markets

Inadequate or delayed provision of essential
social services, especially health, water and
sanitation, also education, road
maintenance, electricity and
telecommunications

Difficulties in product sales due to market
inelasticity

Lack of affordability by farmers

Price reductions in local markets due to

market inelasticity and associated impacts
on rain-fed producers

Constraints on access due to new channels
and to inadequate road maintenance

Cumulative effects on the quality and
volume of water in Lake Tana

Source: Consultant

E4.1 Construction

Ecological

+ Enlargement (excavation and dyking) of the Dirma and Nededit River channels will reduce

available feeding and breeding habitat for catfish (Clarias) and Tilapia. It will not result in any
direct loss of spawning habitat of migratory fishes of the genus Labeobarbus which are unique to
the Lake Tana basin, scientifically and economically important, and under threat. However
migrations could be affected by changed channel profiles, water depths, and by obstructions such
as culverts, fords, and siphons.

Cultural Heritage

Access

The project involves earthworks and permanent land take in an area with a significant level of
known cultural heritage, and surface evidence of unknown physical cultural heritage
(archaeological remains such as stone tools made by Early Man). A limited ground-based cultural
heritage investigation is to be carried out by the responsible Ethiopian authority (ARCCH) prior to
construction. Further action will depend on the findings of this official survey.

The project involves constructing nearly 1,000 km of channels - canals and drains, of various
sizes. The BoQ provides for 44 crossings on the main and secondary canals. Careful placement of
these will be essential to maintain existing social and economic relations and allow the movement
of livestock. Additional bridges and crossings may be necessary over both the canals and the
drains to avoid disruption of local movement patterns and facilitate scheme operation.

Health and Safety

Environmental and Social Impact Assessment of about 20,000 ha
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+ Health, safety and environmental protection (HSE) standards on construction projects in Ethiopia
tend to be below best international standards, resulting in avoidable accidents and injuries to
workers and localised environmental damage. International financing of project construction and
operation provides an opportunity to raise HSE standards.

+ The public as well as workers are at risk from major civil engineering projects in Ethiopia such as
the MPIDP, particularly local women through sexually transmitted diseases.

Rapid Change and Social Disruption

« Construction will be a major civil engineering exercise with a direct impact on some 12,000
people in the command area. Social preparation and group formation at household level is
necessary to avoid (a) social resistance, and (b) impoverishment due to disruption of existing
fragile production systems and livelihoods.

Land Loss, Land Reallocation and Consolidation, and Compensation

« The project's infrastructure - canals, drains, roads and flood dykes - will have a large footprint,
occupying some 309 ha in total, some 7.5% of the command area. Farmers losing land to the
project will require (a) crop compensation, (b) alternative land nearby, and (c) measures to
ensure no loss of income/livelihood during the transition period to the new system. Since all land
in the command area has already been allocated, this implies proportionate adjustment of all
holdings by ~ 7.5%, reducing the average holding size within the command area to ~1.0 ha. This
exercise, which is now being initiated, will be complex and socially challenging. The responsible
land administration organisation (ANRS BoEPLAU) requires increased resources and capacity to
undertake this exercise in keeping with Ethiopian law and Bank policy requirements.

+ Following the 2005 land allocation exercise, at present each household has about 6 parcels of
land of varying quality. Consultations with farmers indicate significant social resistance to the
reorganisation of land if it involves land consolidation, since farmers might not receive land of
equivalent quality and production risks will increasel. This is a very sensitive topic and will
require time, resources, technical knowledge and a high level of farmer participation to resolve.

Irrigation in Villages

« The proposed irrigation and drainage layout includes settlements, which cover some 10% of the
irrigable area. The scheme development concept is that all irrigable soils within the command
area should be developed, therefore settlements should be reorganised to maximise the irrigation
opportunities on land around homesteads. Construction of irrigation and drainage channels within
settlements is associated with a number of social and operational challenges including land
acquisition, channel maintenance, interrupted access, safety and, most importantly, health. It is
potentially a complex exercise involving both some displacement (loss of housing) and re-
arrangement of plot boundaries. Social resistance is possible. Taking a longer view, village
reorganisation would provide an opportunity for improved settlement planning and upgrading
(water supplies, electricity lines, etc.).

Employment

+ The project will require labour for construction. Local benefits would be maximised and some of
the negative impacts of construction mitigated if local residents, especially the most severely

project-affected people (PAPs), are given priority for recruitment?.

1 as reported in the MPIDP draft Feasibility Studies (May & November 2009).
2 ps implemented successfully on the internationally-funded New Naga Hammadi Barrage Project in Egypt.
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E4.2 Operation

Skills, Technologies and Labour for Scheme Uptake

The project relies on a knowledge-, inputs- and labour-intensive model of production at the field
and household level. This model is untested under the environmental and social conditions
prevailing in the command area. Small-scale trials have been initiated.

Soil, Water and Land Management

The in-field design requires the construction of ~13 km of ridges and furrows by each farmer
every year at the beginning of the dry season for irrigated row crops, and (presumably) the
creation of 5-6 km of broadbeds at the beginning of each wet season for traditional broadcast
crops. This will require significant resources (labour, draught power, specialised ploughs) in
specific time periods, and as yet is not a proven technology in the command area (see above).
Applied research to identify start-up irrigation extension packages has been initiated.

The soils in the command area are almost all vertisols, clays which expand when wet and become
impermeable. The groundwater is saline at shallow depth. Incorrect water management at farm
level (due to lack of skills and knowledge) and inadequate drainage (due to poor drain
maintenance) could result in a rise in the water table, and consequently secondary salinisation of
the topsoil.

Vertisols are highly erodible, even on gentle slopes as in the command area. Gullying is possible
and could threaten the new infrastructure. Drainage channels will slump and lose capacity.
Surface water application to flush salts could cause in-field erosion.

The catchments adjacent to the command area (the Dirma River and its tributaries, Nededit
River) are in poor watershed condition with low productivity and significant surface and other
forms of erosion. Sediment will continue to affect watercourses and infrastructure downstream
unless watershed conditions are greatly improved.

Flooding and Flood Protection

The proposed drainage and flood protection measures will greatly reduce the frequency and
severity of flooding of the command area, if well maintained. Nevertheless, on average every 10
years the flood dykes will be over-topped (via safe spillways into surrounding land). Therefore
new housing and infrastructure should be flood-resistant or only built in flood-safe locations

Pest Management and Pesticides

Irrigation and crop intensification will change crop pest and disease patterns and intensify the
need for better crop protection to maintain higher yields and quality. Unless very tightly
regulated, pesticide use is likely to increase, with associated risks to human health, wildlife and
water quality, including Lake Tana.

Water Quality

Intensive commercial agriculture, unless organic, depends on high inputs of agrochemicals
(fertilisers, pesticides). If used incorrectly, as is probable unless the weak regulatory regime and
low level of farmer skills and equipment are upgraded, water quality will be affected with
potentially serious impacts on human health and ecological values.

The shallow groundwater (<8 m depth) in the command area is medium to highly saline with one
known pocket of very high salinity. Mostly it is not suitable for either irrigation or domestic water
supply.

Channels in settled areas, especially open drains, are likely to be used for the disposal of solid
and liquid wastes and for defecation. This will create a health risk, especially to small children.

Ecological

The loss of habitat caused by channelisation of the main rivers will affect the lake fishery to some
degree, specifically by reduced recruitment of catfish and Tilapia and by reduced Labeobarbus
recruitment if migration to spawning sites is affected by structures and other changes to
channels. Additional negative impacts on fish could occur as a result of (i) changed hydrology of
the wetlands, (ii) reduced seasonally-flooded area, and (iii) pesticide runoff in drainage waters. If
development of the scheme and construction of the Megech gravity project reduce informal
abstraction from the Dirma River, the migratory Labeobarbus species might benefit.

The wetlands along the Dirma River and lakeshore are important for international migratory
birds, including at least three at-risk species, and especially in the dry season. Although the three
main wetlands adjacent to the command area will be retained, some impacts on bird habitat will
occur due to altered water regimes, channelisation, further increases in grazing pressure, and
agricultural impacts on water quality.
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+ The lakeshore wetland zone provides a significant opportunity for a win-win conservation and
livelihoods initiative, focusing on restoration of lakeshore vegetation (papyrus) and local
management.

Cultural Constraints to Change

+ The religious calendar, which includes a very large humber of religious holidays and strict periods
of fasting, may affect the availability of labour for the time-critical tasks essential for efficient
crop production in modern irrigation systems. Other social factors such as gender differentiation
of tasks (household, crop husbandry, livestock husbandry) and authority (decision-making is
male-dominated) may affect both labour availability and the speed of social change.

Gender

+ In the command area women work harder and die earlier than men. Although almost all the
command area population is poor and vulnerable, women are likely to be the group most severely
affected by the project due to (i) further increases in work loads, and (ii) possible exclusion from
participation in new management structures due to patriarchal cultural norms. Equally, the
project could provide a major opportunity for women if it incorporates gender-related
components to reduce women's work loads, improve female literacy and social status, and
generate household income.

Livestock

+ Livestock, especially cattle, are essential for the existing mixed farming system and provide many
practical, productive, economic and cultural services. However, existing feed resources and
livestock health care are inadequate. The project concept relies on a major reduction in the area
available for grazing in the command area and proposes fodder production and mechanisation as
alternative technologies. This transformation in livestock husbandry and its socio-economic roles
is likely to cause substantial short to medium term problems for a large number of households,
unless it is extremely carefully planned, supported and phased.

Health

+ Malaria is endemic in the area. The project is likely to change the pattern of malaria infections
during the year, with an extension into the dry season.

+ Schistosomiasis is endemic in the area. The project has the potential to increase the risk of
infections by creating additional habitat for the snail vector and increasing exposure of the
population, especially children, to water.

+ The project will increase the risk of helminth infections within the irrigated area, and probably the
risk of HIV/AIDS transmission at market centres.

« By itself, the project will not change the incidence of other existing serious health problems
(worm infestations, trachoma, acute respiratory tract infections, diarrhoeas, etc).

+ Farmers cannot be productive if they are not healthy. The project creates an opportunity to
improve health conditions, but this will require both capital and operational investment in
preventive and curative health care services, domestic water supplies, and sanitation and hygiene
awareness. It will also require good maintenance of the planned service and access roads.

Access

« The entire scheme depends on access to the main road network for the supply of goods and
services necessary as inputs and, even more importantly, for timely export of produce to
markets. The scheme will have two points of access to the main road network, firstly a proposed
gravel road to Guramba and thence to Kola Diba and the paved road network, and secondly to
Gorgora. If one route is interrupted by erosion or flood damage the other could still be used.
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Institutional

Ethiopia has no significant experience of successful large-scale, modern smallholder irrigation®.
The proposed management model involves (i) the MoWE and its regional and woreda-level
counterparts as owner of the pumping station, the primary and secondary canal systems, the off-
farm drainage system and the flood control measures, (ii) a private sector organisation (Private
Sector Participation (PSP) contractor) paid by GoE to operate and maintain the off-farm
components of the scheme and provide support to farmers, (iii) Irrigation Water Users'
Associations to operate the tertiary and on-farm irrigation and drainage systems and pay a fee
for water to GoE through the operator to cover the operator's O&M costs, and (iv) MoARD and its
regional and woreda-level counterparts to be the service providers, either directly or through
commercial service and input organisations that would be established in the project area. This
arrangement is experimental and carries many risks, particularly those relating to (a) cost
recovery, (b) effective O&M of the on-farm systems, and (c) the quality and availability of
knowledge services and the many other inputs necessary for sustainable and productive irrigated
agriculture.

As yet details of some of the measures necessary for successful operation of the scheme,
including establishment and operation of all the 'software" - the organisations required to provide
agricultural inputs, services and links to the markets as well as the essential non-agricultural
services (water supplies, literacy, health etc.) - and some important project components such as
livestock husbandry - are not available.

Economic

Economic analysis of the scheme at feasibility level indicates that although recovery of the capital
investment in irrigation infrastructure will not be affordable at household level, farmers will be
able to pay the full cost of off-farm O&M after the transition period to full production.

Marketing is a key issue in relation to the success of the scheme. Local markets are small, with
the principal opportunities being seen in import substitution, especially for rice, and exports,
especially of niche products such as pulses and oilseeds.

Due to market inelasticity, the increased production from the command area is likely to affect the
prices and saleability of similar produce from other producers nearby, with potentially significant
negative impacts on profits and incentives for production. This will apply, in particular, to
perishable crops subject to damage during transport such as tomatoes and some other fresh
vegetables.

Modern small-scale irrigation schemes depend on non-agricultural as well as agricultural and
financial services for their success, in particular improved provision of health, domestic water,
adut literacy, roads, electricity and telecommunications. At present the quality and coverage of
these services in and around the project area is low. They need to be improved but are
dependent on government budgets. Additional investment in the project area would divert funds
from other needy areas and increase inequality. Therefore it is important that alternative funding
and delivery mechanisms for these essential services are found and implemented (for example,
as part of the operator's contractual duties).

Cumulative Effects

Water abstraction for the scheme will marginally reduce the net water volume available in Lake
Tana (because of consumptive use by crops). In itself, this will not affect downstream water users
on the Blue Nile, but when combined with other existing and planned water abstractions from the
Lake Tana sub-basin, it will contribute to probable significant impacts on water availability in dry
years.

Unrestricted operation of the Tana-Beles water transfer will have a major effect on lake water

levels in future dry years, with impacts on navigation and tourism, wetlands, and lakeshore
farmers.

Transboundary Effects

The MPIDP will not have any significant hydrological effect downstream at the border with Sudan
because the contribution of the Lake Tana sub-basin to total flow in the Abbay River (Blue Nile) in
Ethiopia is very low. However, when combined with the numerous other abstraction and water
regulation projects planned for the overall Abbay Basin, the MPIDP will have measurable
cumulative effects on dry season flows at the border.

Alternatives

Large-scale gravity irrigation of the project area is not possible since all water from the planned
Megech Dam will be allocated to areas upstream of the Megech (Seraba) command area.

3 The Koga Irrigation Project has run into many problems and is only just starting operations.
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Pressurised irrigation would use less water and create lower risks of salinisation, but is an
expensive and complex technology unlikely to be practical under foreseeable social and market
conditions for smallholders.

Small-scale irrigation of the area already exists and could be improved and extended at relatively
low cost, but with potential impacts on some fish species due to water abstractions from the
rivers.

Agricultural productivity and living standards in the command area could be significantly
improved without large-scale irrigation by providing (i) farm to market road access, safe
domestic water, rural electricity, better health services and universal literacy, together with (ii)
improving crop and animal husbandry techniques, supplies and services such as cultivation
practices, field drainage, flood protection, crop protection, fertiliser availability, seeds, credit,
crop processing and storage, marketing, improved breeds, and veterinary care. These
improvements and services will be required both with and without the project if sustainable socio-
economic development is to be achieved in the project area.

E5 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN

Solutions to the key impacts outlined above are summarised in Table E5, based on a standard impact
assessment approach of (i) avoid, (ii) minimise, (iii) compensate, and (iv) enhance. The table also
indicates responsibilities for the various measures. Full details are provided in the main text.

Table E5: Outline of ESMP - Key Mitigation Measures

Potential Impact Key Mitigation Measures Responsibility
Construction
Direct impacts on fish (i) ensure main cross-drainage structures and MoWE
habitat road crossings allow fish passage, (ii) avoid
drainage of existing main wetlands on Dirma
River
Potential impacts on (i) ground-based survey prior to construction, (ii) | MoWE, ARCCH,
known and unknown earthworks supervision by archaeologist, (iii) PSP contractor
cultural heritage chance find procedures in tender documents, (iv)
keep stakeholders informed
Disruption of access by (i) construct additional crossings as needed PSP contractor
new canals and drains
Health and safety (i) incorporation of specific HSE provisions in the MoWE, ANRS
hazards and potential tender documents, (ii) provision of both financial BoH
environmental pollution | incentives and compliance mechanisms in the
during construction tender documents, (iii) provision of HSE
supervision resources, (iv) STD and HIV/AIDS
awareness and prevention campaigns for both
workers and local residents, targeted at high-risk
groups
Loss of land and other (i) intensive efforts to establish functioning MoWE, PSP
assets IWUASs, (ii) detailed participatory planning in contractor,
advance of construction involving all affected land | BoEPLAU
users to cover (a) land acquisition and
reallocation, (b) compensation amounts and
procedures, (c) construction procedures and
timing, and (d) arrangements to minimise
disruption of seasonal agricultural activities, (iii)
advance notice of all construction activities
Social dislocation and (i) detailed participatory planning and social MoWE, PSP
social resistance due to | preparation (see above), (ii) support for most contractor,
land reallocation and vulnerable affected households BoEPLAU
agricultural disruption
Disruption and health (i) exclude settled areas from first phase of MoWE
hazards of irrigation in development
settlements
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Potential Impact

Employment of

Key Mitigation Measures

(i) identify and categorise PAPs, (ii) include most

Responsibility
MoWE, Kebeles,

outsiders severely-affected PAPs onto lists for recruitment BoEPLAU, PSP
priority, (iii) require contractor to give priority to contractor
PAPs on lists supplied, (iv) close monitoring
Operation
Delayed uptake due to Carry out a full-scale farm level trial for at least MoWE, BoARD,
inadequate skills, one full agricultural year before implementation ARARI
labour, technologies of the on-farm aspects of the scheme (at least
one full basic irrigation unit (2 ha) on each soil
type with local farmers and their normal
equipment)
Inadequate skills for (i) include precise land levelling in capital costs, MoWE, BoARD,
practical in-field soil & (ii) intensive farmer knowledge and skills ARARI, PSP
water management development by research-backed extension contractor
agents, farmer field schools (FFS), etc., (iii)
facilitation of access to improved equipment (e.g.
broadbed makers)
Secondary salinisation In addition to above measures, (i) payment for MoWE, BoARD,
of soils water on a volumetric basis, not by area, (ii) ARARI, MoOWE,
strict enforcement of drain maintenance both on PSP contractor,
and off-farm, (iii) close monitoring of (a) WUAs
groundwater levels and (b) drainage and
groundwater salinity
Erosion & sedimentation | In addition to above measures (i) effective MoWE, BoARD,
drainage channel maintenance, (ii) maintenance ARARI, PSP
of vegetation and promotion of vetiver, (iii) contractor,
consider extension of watershed management WUAs

projects?* to Dirma and Nededit catchments

Continuing impacts from
floods

(i) develop flood management plans for adoption
by IWUAs

MoWE, Woreda,
PSP contractor

Inadequate pest
management and
improper use of
pesticides

(i) develop an IPM programme (through a Phase
2 PMP design exercise) and implement it
(including beekeeping component), (ii) adult
literacy classes, (iii) close monitoring of pesticide
knowledge, attitudes and practice (KAP)

BoARD, PSP
contractor, ANRS
BoE

Agricultural impacts on (i) consider promoting sustainable/ conservation/ | PSPcontractor,
water quality organic agriculture, (ii) promote integrated pest BoARD
management (IPM), (iii) channel drainage water
from fields through wetlands
Ongoing impacts on Fish: (i) seasonal research, (ii) support for kebele | BoARD, BDU,
globally important fishes | fishery management programme, (iii) AAU, PSP
and birds aquaculture trial in command area, (iv) contractor
environmental awareness campaign, and (v)
contribution to of a lake-wide fisheries
management programme
Birds: (i) seasonal bird counts, (ii) conservation BoEPLAU,
of wetland habitats, (iii) lakeshore conservation EWNHS, EPA,
and restoration programme, (iv) accession to Woreda,
Ramsar Convention, (v) environmental lakeshore
awareness Kebeles
Cultural constraints to (i) adult literacy classes, (ii) education to higher BoE, EEPCo,
social and economic grades, (iii) electrification, (iv) all-weather road Woreda, PSP
change access, (v) economic betterment (objective of contractor

project)

4 E.g. TBIWRDP, SLMP.
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Potential Impact

Key Mitigation Measures

Responsibility

Impacts on women

(i) construction and maintenance of safe
domestic water supply points close to housing,
(ii) promotion of homestead fuelwood supplies,
(iii) rural electrification, (iv) careful access and
child safety planning if settlements are developed
and reorganised for irrigation, (v) incorporation of
women's quota or other mechanism to ensure
participation in WUA decision-making, (vi)
provision of micro-credit / income generation
programmes for women, (vii) adult literacy
classes for women, (viii) upgrading of insttituional
capacity to support women, (ix) upgrading of
health services (see below)

MoWE, BoH,
BoE, EEPCo,
Woreda, PSP
contractor

Impacts of
transformation of
livestock husbandry
system

(i) inclusion of practical, implementable
progamme to reduce livestock numbers in the
command area whilst maintaining household
incomes and the availability of draught animals in
the project, (ii) use land between flood control
bunds as pasture, (iii) mechanisation

PSP contractor,
ARARI, BoARD

Health issues, especially

(i) upgrading of health services (health posts) in

MoWE, BoH, PSP

continuing malaria and command area, (ii) improvement of preventive, contractor,

an increase in diagnostic and curative measures in command Woreda

schistosomiasis and area for (a) malaria, (b) schistosomiasis, (c)

helminths helminths, and (d) other diseases, (iii)
management of scheme to reduce vectors, (iv)
provision of safe domestic water supplies to all
households, (v) sanitation and hygiene
campaigns to change behaviour (knowledge,
attitude, practice)

Access (i) include maintenance of the Kola-Diba - MoWE, PSP
Guramba - command area road in the operator's contractor
contract

Rduced project benefits | (i) clarify project management structure to MoWE, BoARD,

due to ineffective
provision of essential
agricultural services and
inputs including
research, knowledge,
credit, crop storage and
processing, and links to
markets

ensure effective delivery of all agricultural
services and inputs necessary for scheme
success, (ii) incorporate service delivery into PSP
contractor's contract as a requirement, with
commercial incentives

ARARI, operator

Reduced project
benefits due to
inadequate provision of
essential social services,
especially domestic
water, health and adult
literacy, also road
maintenance, electricity
and telecommunications

(i) develop a comprehensive plan for sustainable
provision of all the non-agricultural services
necessary for sustainable socio-economic
development of the command area based on
agriculture

MoWE, ANRS
line agencies,
Dembia Woreda,
PSP contractor

Unaffordable O&M costs

(i) write off the capital investment, (ii) phase in
full O&M cost recovery gradually in relation to
accurate assessments of farm profitability

MoWE
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Potential Impact

Key Mitigation Measures

Responsibility

Under-funding of costs (i) review the overall project concept and MoWE
of compensation and implementation plan to ensure that funds are
resettlement, available for all measures required for project
agricultural research, success, agricultural and non-agricultural
extension services &
farmer training,
equipment,
environmental & social
measures, etc.
Market inelasticity (i) focus on import substitution and niche export BoARD, PSP
affecting economics of markets contractor
entire project
Cumulative effects on Lake water quality: (i) see water quality MoARD
quality and volume of measures (above), (ii) in long term, improve
water in Lake Tana condition of Dirma and Nededit catchments by
applying watershed management measures
proven to be successful by the TBIWRDP, SLM
and other projects
Lake water volume: (i) establish and build the MoWE
capacity of the responsible river basin
organisation (RBO) - the Abbay Basin Authority,
ABA, (ii) establish and use comprehensive water
resources management mathematical model of
the Lake Tana basin, (iii) transfer control of Lake
Tana water levels and management from EEPCo
to ABA

Source: Consultant

E6 MONITORING AND MANAGEMENT

E6.1 Monitoring

The project will establish both compliance and effects monitoring plans. The compliance monitoring
mechanisms will ensure that the various project organisations are implementing the provisions of the
ESMP effectively and on time. The effects monitoring mechanisms will check on the impacts which the
project is having on the physical, biological and social environment, by regular measuring if indicators.
The results will be fed back to project management for evaluation.

In relation to the ESMP, key factors to be monitored relate to the major risks - physical (secondary
salinisation), biological (water quality, fish (especially Labeobarbus migration) and birds (use of
wetlands), and social (incomes, health, gender issues, and status of vulnerable households).

E6.2 Management

The project's management framework is experimental. On-farm it relies on the establishment of effective
IWUAs under new legislation currently in preparation. IWUA creation and operation one of the tasks of
the PSP contractor who will also operate and maintain the off-farm infrastructure (pumping station,
canals, main drains), and collect fees from the IWUAs on behalf of government. Agricultural and non-
agricultural services will be provided by government departments, mainly at woreda level, and the
private sector.

This model is high risk; in particular, it lacks a defined mechanism and firm budgets for coordinated
delivery of all the many agricultural and non-agricultural services and inputs which are essential for the
scheme's success. International experience has demonstrated that irrigation projects without strong,
well-resourced and centralised management are unlikely to result in rapid uptake of infrastructure-based
economic opportunities, especially in accelerated time scales as envisaged for MPIDP. Consequently it is
strongly recommended that consideration be given to creating a unitary authority for scheme
management. Logically, this could be done most easily by expanding the role, powers and resources of

the PSP contractor.
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E7 CosTs

Estimated costs for implementation and monitoring of the project's ESMP are summarised in Table E6 and
total USD 2.03 M over 8 years. A humber of measures have no cost except for management time and
therefore are excluded from the table.

The costs of other measures identified in this ESIA as being important for the project's environmental and
social success and sustainability are also noted in the table. Some are capital investments (e.g. roads,
safe water supplies), others are running costs (e.g. support to WUAs, agronomic research). By far the
largest item (USD 3.2 M) is the cost of precise land levelling on 4,040 ha, an item considered by this
study to be important for enabling effective soil and water management at farm level on the project
area's difficult soils.

Some cost items are outside the scope of this study, but the costs of technical assistance to support
prepation of the necessary details have been included. This refers to (i) some public health measures, (ii)
livestock husbandry, (iii) mechanisation, (iv) pest management, (v) beekeeping, and (vi) additional
community development activities.

Full details are given in Section 8.7 and in the main text.
Table E6: Indicative Costs (USD '000)

Environmental & Social Measures Other Items

Pre-construction
Various measures 40 | Land acquisition, compensation etc. See RAP
Other measures 165
Sub-total 40 | Sub-total 165
Construction (3 yrs)
Various measures, mainly support 382.5 | Precise land levelling 3,232
for groups, women and adult Upgrade Kola Diba - Guramba track & 345
literacy other roads
Provide safe domestic water 245
Other measures 528
Sub-total 382.5 | Sub-total 4,422
Operation (5 yrs)
Various measures, mainly support 1,605 | Various measures (mainly agricultural) 1,004
for groups, income generation,
women, fisheries, energy and
habitat restoration
Sub-total 1,605 | Sub-total 1,004
TOTAL 2,027.5 | TOTAL 5,591

Source: Consultant

E8 CONCLUSIONS

E8.1 Compliance with Bank Safeguard Policies

Subject to full resourcing and effective implementation of the measures identified in this report, the
project is considered to be in compliance with World Bank safeguard policies 4.01 Environmental
Assessment, 4.04 Natural Habitats, 4.09 Pest Management, and 4.11 Physical Cultural Resources.

The ESIA study team did not identify any sector of the local population who should be termed "indigenous
people" in the sense implied by the Bank's policy 4.10 Indigenous People, and therefore this policy does
not apply. Similarly, there are no forests in the area and the project does not involve a dam, so policies
OP 4.36 Forests and OP 4.37 Safety of Dams do not apply.

Compliance with the Bank's policy on Involuntary Resettlement (OP 4.12) is the subject of a separate
consultancy to prepare a Resettlement Action Plan (RAP) consistent with the Bank's policy and Ethiopian
legislation.

Compliance with policy OP 7.50 Projects on International Waterways will be handled by MoWE through
Nile Basin consultative processes.
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E8.2 Feasibility and Risks

The project is a bold attempt to transform agricultural production methods and yields and at the same
time radically change living conditions in a very poor and socially conservative rural society living in a
difficult physical location with sensitive ecological values. This approach carries with it a number of risks,
economic, institutional, social and biophysical.

Major potential risks of which the project's sponsors should be aware include:
« Ecological: negative impacts on globally threatened fish and migratory birds.
+ Physical: groundwater rise and secondary salinisation.
+  Economic: market inelasticity.
« Social: slow uptake of benefits due to 'cultural resistance'.

« Organisational: slow uptake of benefits due to inadequate delivery of essential agricultural and
non-agricultural inputs and services.

Water availability and climate change are not risks for this particular project.

There is no previous experience of successful implementation of large scale, modern, commercial
smallholder irrigation in the Ethiopian highlands, and therefore these risks are significant. At the same
time, existing living conditions are unacceptable, the environment is under high stress, and change is
imperative.

With respect to the various risks: (i) mitigation and offset measures can mitigate impacts on wildlife; (ii)
the technical difficulties of maintaining soil quality will be significant. However, this and other technical
challenges concerning soil and water management are likely to be easier to resolve than the social and
institutional challenges, especially those relating to land reallocation, reorganisation of settlements,
farmer skills and resources for commercial irrigated agriculture, labour availability, on-farm maintenance,
service provision and marketing, the service delivery model, impacts on women, impacts on the non-
beneficiary population outside the command area, and social change.

E9 RECOMMENDATIONS

The assessment indicates that two strategic actions should be taken to help ensure the project's
feasibility and enhance its sustainability:

() Review the project's framework to confirm that mechanisms and funds have been identified
for sustainable delivery of all the services and inputs essential for uptake of the economic
opportunities created by dry season water availability, including the necessary social
investments (safe water, health, literacy, lighting, etc) as well as agricultural services and
supplies.

(i) Recognise the regional nature of some of the impacts and sustainability issues, and initiate
responses at this level (specifically: health, wetland protection and recovery, fisheries
management, IPM and agrobiodiversity, and cumulative effects).

E10 NEXT STEPS

A checklist of 7 key actions considered necessary in the Pre-Construction Phase is given in Table E7 (for
details see the corresponding sections of the impact analysis, Chapter 5 and ESMP, Chapter 8).

Environmental and Social Impact Assessment of about 20,000 ha @
Irrigation and Drainage Schemes at Megech Pump (at Seraba), Ribb and Anger Dam
- ESIA of Megech Scheme -



Ministry of Water and Energy

Page xlii
Table E7: Recommended Priority Actions
No. Action Comment

1 Ensure that the project implementation concept and ENIDP Components
implementation mechanisms cover all the services and inputs 2 and 3 cover some
necessary for success (agricultural, social, non-irrigation of these actions.
infrastructure) and for the protection of non-beneficiary producers
from price shocks (flooded markets).

2 Re-visit the concept of full irrigation development within existing
settled areas in the light of (i) the impacts and health hazards
associated with this activity, and (ii) the possibility of later,
phased village reorganisation.

3 Ensure that the tender documents include comprehensive HSE, See relevant
labour welfare and social provisions, that the BoQ includes some sections of this
HSE pay items as incentives, that the HSE enforcement and ESIA, including the
compliance mechanisms are clear, and that the supervision recommendations
consultant is resourced and tasked for HSE compliance. at Annex 10

4 Establish a formal regional working group chaired by the ANRS See Annex 7
BoH to follow up the findings of the Rapid Health Appraisal.

5 Establish a formal working group chaired by ANRS BoARD to follow | See Annex 8
up the recommendations of the Phase 1 PMP.

6 Initiate a regular seasonal bird count in the Dembia Plain,
commencing in the dry season 2010-11.

7 | Accelerate establishment and capacity build-up of the ABA Lake
Tana sub-office, including the development of firm lake level
operating rules which cannot be over-ridden by EEPCo.

Source: Consultant
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1. Introduction

1.1 BACKGROUND

1.1.1 The Study

BRLi (France) in association with Metaferia Consulting Engineers (MCE: Ethiopia) has been awarded a
contract by the Ministry of Water and Energy (MoWE, formerly the Ministry of Water Resources (MoWR))
to carry out an Environmental and Social Impact Assessment (ESIA) study of three proposed irrigation
and drainage schemes. Two of the schemes are located in the floodplains around Lake Tana (Megech at
Seraba, a pumped scheme, and Ribb, dependent on a dam and reservoir); the third is near Nekemte in
the valley of the Anger River (Anger scheme, dam and reservoir) (Figure 1-1).

This ESIA report relates to the Megech scheme.

The proposed Megech Pump (Seraba) Irrigation and Drainage Project (MPIDP) is located on the northern
side of Lake Tana (Figure 1-2). Some 4,000 ha of low-lying land will be irrigated from the lake by
pumping to a main canal and subsequent gravity irrigation. The existing small-holder mixed farming
system based on rainfed and flood recession cropping and livestock husbandry will be transformed into a
commercially-oriented agricultural system, based on reorganised small-scale family farms.

1.1.2 Study Team

The study was carried out by a team of national and international specialists from BRLi and MCE, as listed
in Annex 3.

1.1.3 Project Context

The Nile Basin Initiative (NBI) is a partnership initiated and led by the riparian states of the Nile River
through the Council of Ministers of Water Affairs of the Nile Basin states (Nile Council of Ministers, or
NILE-COM). The NBI seeks to develop the river in a cooperative manner, share substantial socioeconomic
benefits, and promote regional peace and security.

The Eastern Nile Subsidiary Action Programme (ENSAP) is an investment programme under the NBI
intended to develop the water resources of the Eastern Nile Basin. It is jointly implemented by Egypt,
Ethiopia and Sudan, and managed by the Eastern Nile Technical Regional Office (ENTRO) in Addis Ababa.
ENTRO staff identifies and prepares projects, working closely with the NBI Secretariat and NBI National
Offices, and the office also provides secretarial support to the Eastern Nile Council of Ministers (ENCOM).

The Eastern Nile riparians - Egypt, Ethiopia and Sudan - have identified promising sub-projects in the
areas of integrated water resources management, flood management, power generation and
interconnection, watershed management, and irrigation and drainage. To accelerate the progress of
project preparation, ENCOM agreed to launch a set of simple and non-controversial ‘fast track projects’
including, in Ethiopia, irrigation and drainage schemes at Megech and Ribb.
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The Megech and Ribb schemes have been incorporated into the World Bank-sponsored Ethiopian Nile
Irrigation and Drainage Project (ENIDP). This project will provide funds for the construction of both
schemes, together with extensive programmes of further study, support for water users groups, and
other aspects of irrigation development and management®. The ENIDP also includes funds to ensure that
the Megech and Ribb schemes and associated infrastructure such as the Ribb Dam, as well as other
proposed hydraulic developments, meet Bank safeguard standards. ENIDP project documentation
includes an Environmental and Social Management Framework (ESMF) and a Resettlement Policy
Framework (RPF). This ESIA is one of the tasks to be carried out under the ESMF.

Separately, the Government of Ethiopia (GoE) is moving ahead with numerous other water resource
development projects around Lake Tana and elsewhere in the Abbay Basin. Some projects have been
completed, some are under construction, and some are planned (see Chapter 6, Cumulative and
Transboundary Effects).

1.2 PURPOSE AND STATUS OF THIS ESIA STuDY

1.2.1 Authorisation of Study

By a contract dated 27 October 2008, the Ministry of Water Resources appointed BRL Ingénierie (BRLi) in
association with Metaferia Consulting Engineers as the Consultant to provide Services according to the
Terms of Reference for Consultancy Services Environmental and Social Impact Assessment of about
20,000 ha Irrigation and Drainage Schemes at Megech (Pump) at Seraba), Ribb and Anger Dam.

1.2.2 Purpose of Study

The objective of the overall assignment is to carry out an environmental and social impact assessment
(ESIA) of the proposed Megech Pump (Seraba) Irrigation and Drainage Project, the Ribb Irrigation and
Drainage Project, and the Anger Dam and Irrigation Project, and to prepare three separate ESIA reports
and environmental management plans (EMPs) for the three projects. The study is intended to meet the
requirements of both:

« The Ethiopian environmental regulator (the federal Environmental Protection Authority and/or the
regional environmental authorities) for a Schedule 1 project.

+ The projects' international sponsor, the World Bank (WB, or "the Bank") for a Category A project.
(Note: Bank policy requires that Category A studies are carried out by an independent contractor;
see Section 3.5.3.1).

The Terms of Reference (ToR) for the full study (all three schemes) are presented at Annex 11.

1.2.3 Scope of Work

As stated in the ToR (Annex 11), without limiting the scope and content of the final ESIA, the Consultant
is generally required to address the following matters:

« Alternate project plans and designs to avoid or minimise adverse impacts, and rationale for the
selected alternatives;

+ The main environmental effects of the proposed project, both in the project area and in the
surrounding area and the timescale of the impacts;

« The size and extent of the impacts based as much as possible on quantitative data rather than
qualitative assessment;

«  Those groups that will benefit and those disadvantaged by the project;

+ The impact on any rare species of plant or animal in the area;

+ The impact on human health, and on occupational health and safety;

+ The mitigating measures needed and how they should be incorporated into the project design;

« The control and management of the environmental and social aspects of the project to determine
if they will be effective;

+  Cumulative impacts of the project in combination with similar impacts from other planned or
reasonably foreseeable projects or developments in the area; and transboundary impacts;

5 For details see World Bank, 2007: ENIDP Project Appraisal Document (Report No. 39866-ET).
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+ The need for further baseline data collection or other specialist studies needed to refine the EMPs
proposed in the ESIAs;

« The present policy, institutional and legislative situation and future needs; and

+ The monitoring and evaluation activities that are required to ensure that mitigating measures are
implemented and future problems are avoided.

Importantly, the ToR state that the EMPs "should contain few, if any, recommended design or operational
changes". As made clear during the tender process for this study®, the intention of this requirement was
that changes proposed as a result of the impact assessment should be incorporated into the project
design before finalisation of each ESIA and EMP.

It should also be noted that baseline data for the ESIAs was to be provided by the feasibility studies”.

1.2.4 Purpose and Status of this Report

The Feasibility Study for the Megech scheme was completed in Feb. 20108 and the Detailed Design
Report in July 2010. The project is now in the final stages of detailed (tender) design®. This
Environmental and Social Impact Assessment report is the final ESIA Report required under the
Consultant's contract and is intended to be the Environmental Assessment (EA) report required by the
World Bank prior to formal appraisal of the project.

The report's principal purpose is to give the Client (MoOWE) a clear indication of the findings and
recommendations of the impact study and thereby (i) to assist the scheme's design consultant (Tahal-
CECE) in refining the design of the MPIDP by incorporating various measures to optimise the scheme,
minimise its adverse effects, and improve its sustainability, (ii) to alert the Resettlement Action Plan
consultant to key issues which will need consideration during finalisation and implementation of the RAP,
and (iii) to inform the funding agency (the World Bank) of potential issues so as to assist in optimisation
of the overall project design prior to physical implementation.

In relation to project financing, it should be noted that the Ribb Irrigation and Drainage Project (RIDP)
will be implemented soon after the MPIDP, and that a separate ESIA report is being prepared for the Ribb
project.

1.2.5 Structure of Report

This report has been structured to cover the topics listed in Ethiopia's national and regional EA guidelines
and to be consistent with international practice and the ToR. The report contains eight further chapters:

+ Chapters 2, 3, and 4 describe, respectively, the proposed project, the policy, legal and
administrative framework, and the physical, biological and social setting of the project.

+ Chapter 5 is the impact analysis: each potentially significant issue is described, analysed, and
evaluated. For simplicity, this chapter also discusses relevant mitigation measures for all
predicted adverse impacts. Finally, this chapter identifies enhancement measures where there
appear to be significant opportunities for low-cost, high-benefit interventions.

+ Chapter 6 discusses the possible cumulative effects of the project when combined with other
existing or planned developments around Lake Tana. This chapter also includes an analysis of the
project's transboundary impacts.

+ Chapter 7 discusses various alternatives to the project as proposed.

+ Chapter 8 presents the project's Environmental and Social Management Plan (ESMP), including
three sub-plans - Pest Management Plan, Health Action Plan and Physical Cultural Resources
Management Plan. The ESMP describes the organisational aspects required for its
implementation, together with necessary institutional strengthening and associated costs. In
addition, the ESMP covers monitoring and auditing.

« The final chapter presents the study team's conclusions and recommendations, together with a
list of next steps to assist decision-makers in implementation of the ESMP.

References and subject-specific bibliographies are provided in a further section of the report.

6 See Clarifications (#2), 21 March 2008, Section 5, Item 4.
7 See Clarifications (#2), 21 March 2008, Section 5, Item 2, and Annex 1 to the Clarifications, Item 1.

8 An initial Feasibility Study for the MPIDP was completed in May 2009, was revised by Nov. 2009, and further revised
by Feb. 2010.

9 The Bid (Tender) Documents in were printed in Nov/Dec 2010.
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In addition to this main report (Volume 1), a separate volume of annexes is provided (Volume 2). The
annexes include three stand-alone reports:

« Annex 7: Rapid Health Appraisal (covering both the Megech and Ribb projects).
« Annex 8: Phase 1 Pest Management Plan (easily adapted to the Ribb project).

+ Annex 9: Reconnaissance Physical Cultural Heritage Survey (covering both the Megech and Ribb
projects).

Recommendations for the Tender Documents for both the construction contract and the supervision and
O&M contract are given at Annex 10, together with an example checklist of "good housekeeping" for
construction sites.

The other Annexes cover, respectively, maps (some at A3 scale), consultation, the ESIA study team, data
and documents, ecology, fisheries, the study's Terms of Reference, and (at Annex 12) an outline
description of key further tasks, mitigation and enhancement measures identified in the ESMP.

1.3 APPROACH AND METHODOLOGY

1.3.1 Overall Approach

The study team's overall approach to the services was as required by the ToR and reflected in the
Consultant's Technical Proposal, specifically a comprehensive ESIA study in accordance with both
Ethiopian and World Bank standards.

Impact assessment is a well-established process with standardised terminology and methods. The main
steps in all impact assessment exercises are shown in Figure 1-3.

Within this overall framework, key features of the Consultant's approach were (i) use of a multi-

disciplinary team of experienced Ethiopian and international professionals, (ii) application of GIS10 and
hydrological modelling techniques, (iii) stakeholder consultations, and (iv) learning from previous
experience in Ethiopia, sub-Saharan Africa and elsewhere in the world.

The purpose of the study is to assist GoE and the World Bank in decision-making. This requires that
issues are presented in a clear, objective and accurate manner. In formulating this report, the team have
been guided by the criteria on 'Presentation of Information' in the Environmental Protection Authority's
Review Criteria (EPA 2003) that the Environmental Impact Statement (i) "gives prominence and
emphasis to severe adverse impacts, substantial environmental benefits, and controversial issues", and
(ii) "adverse impacts are not disguised by euphemisms or platitudes".

Figure 1-3 : Impact Assessment - Standard Steps

e Scoping

* Preparation of ToR

e Datacollection & analysis
* Impact prediction

* Mitigation planning CONSULTATION
e Monitoring plan

e Institutional analysis

. Cost estimation

i

ESIA Report

Includes: Environmental and Social Management Plan (ESMP)

Source: Consultant

10 g1s: Geographic Information System
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1.3.2 Relevant Guidelines

Ethiopian EPA guidelines and World Bank policies and guidelines applicable to this study are identified in
Chapter 3. In addition, many other organisations have published guidelines on impact assessment, on the
planning and implementation of irrigation schemes, and on agricultural and rural development. Those
used directly in this study are referenced in the text. Some of the most relevant and influential standard
works are noted below:

« ILACO. 1981. Agricultural Compendium for Rural Development in the Tropics and Subtropics.
Elsevier Scientific, Amsterdam. A comprehensive manual still of great value and usefulness.

+  WHO-CEMP. 1992. Environmental and Health Impact Assessment of Development Projects. World
Health Organisation & Centre for Environmental Planning and Management. A standard reference
on Health Impact Assessment.

+ Mock & Bolton. 1993. The ICID Environmental Check-List to Identify Environmental Effects of
Irrigation, Drainage and Flood Control Projects. International Commission on Irrigation and
Drainage (ICID). A highly practical document listing questions to be asked and data to be
gathered when planning I&D and flood control projects.

+ Dougherty, T.C. & A.W. Hall. 1995. Environmental impact assessment of irrigation and drainage
projects. FAO Irrigation & Drainage Paper 53. A straightforward primer on the potential impacts
of I&D projects and methods of assessing them.

« WCD. 2000. Dams and Development - A New Framework for Decision-Making. World Commission
on Dams. A report widely considered to have 'moved the goalposts' by proposing new, more
comprehensive and participatory methods for planning and implementing large water resource
development projects, based on a 'rights and risks' approach to overcome the significant
economic, social and environmental problems associated with many twentieth century water
infrastructure schemes.

+ Scudder, T. 2005. The Future of Large Dams: Dealing with Social, Environmental, Institutional
and Political Costs. A critical review by a resettlement expert of the performance of resettlement
programmes on many water projects worldwide, with recommendations for new approaches
based on higher goals and better planning.

+  World Bank. 2005. Shaping the Future of Water for Agriculture - A Sourcebook for Investment in
Agricultural Water Management. A comprehensive manual on Bank investment in the rural water
sector, including guidance on improving rain-fed agriculture as well as irrigation and drainage,
and useful discussions of the application of Bank safeguard policies to proposed water
investments.

1.3.3 Information Sources

There are many reports on water resources projects around Lake Tana (see list at Annex 4), and a large
published literature. These documents are referenced throughout the text, as appropriate. With respect
to specific topics, key documents and information are noted below. The approach to specific topics is
described in Section 1.3.7, and gaps in knowledge are discussed in Section 1.5, Challenges.

Megech Pump (Seraba) Irrigation & Drainage Project

« 2010: Megech Pump (Seraba) Irrigation & Drainage Project (MPIDP) Detailed Design Report
(Tahal-CECE Aug. 2010).

+ 2010: Consultancy Services for the preparation of Resettlement Action Plan at Megech (Seraba)
Irrigation and Drainage Scheme: Draft Resettlement Action Plan Report (SMEC Aug. 2010).

« 2010: Megech Pump (Seraba) Irrigation & Drainage Project (MPIDP) Feasibility Study, Volume 1
(Main Report) (Tahal-CECE Feb. 2010), 500p. This report includes a chapter on environment
entitled Environmental Baseline Study and a social chapter entitled Water Users Association. The
other volumes include Annexes and Drawings.

Previous studies of Megech Scheme

« 1964: Land and water resources of Blue Nile Basin: Ethiopia. Main Report and Appendices I-V
(USBR 1964): a comprehensive first study of the potential for water resources development in
the Abbay Basin, identifying many potential dam and irrigation scheme sites.

« 1999: Abbay River Basin Master Plan - Pre-feasibility Studies - Megech (BCEOM 1999): this
report identified two areas, Megech West and Megech East totalling 11,786 ha, for development
by pumped irrigation. The report recommended no livestock development due to the existing
livestock feed constraints.
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« 2006: Irrigation and Drainage Projects Identification Study - Final Report (Tahal-MWH-CECE, July
2006): this report compared 9 proposed I&D projects including Megech Pump as a four-stage
development, and recommended fast-track feasibility-level study of Megech Pump (11,786 ha).

« 2007: Project Appraisal Document (PAD: World Bank 2007): this provides a full description of the
ENIDP including its purpose and objectives, components, organisation and funding.

« 2007: Environmental and Social Management Framework (ESMF: ERM 2007): this describes the
principal environmental and social issues associated with ENIDP and establishes the procedures
and tasks for dealing with these issues during project implementation, including the Megech sub-
project.

« 2007: Resettlement Policy Framework (RPF: ERM 2007): this describes the approach required for
the detailed resettlement planning necessary for each ENIDP sub-project.

« 2007: Market Assessment Study (Orgut June 2007). ENIDP: this report reviewed the constraints
and opportunities for agricultural product development and marketing and identified two crop
groups with market potential.

«  2009: Operational Action Plan for Commercial Production of Pulses and Other Oilseeds in Ethiopia
(Amhara Region): Final Report (NIRAS Sep. 2009): this report reviews the market potential of
various crops that could be grown in the Megech command area and presents action plans for
following up the most promising pulse and oilseed options.

Information on MPIDP's sister project, the Megech Pump (Robit) Irrigation and Drainage Project on the
Dembia floodplain east of the Megech River is given in:

« 2010: Draft Feasibility Study Report (D3), Megech Pump (Robit) Project, Main Report (Halcrow-
GIRD Consultants May 2010).

Additional background on the area is presented in the Megech Dam Final Feasibility Report (WWDSE-
Tahal 2008), which focuses on the proposed dam on the Megech River and associated gravity irrigation
project rather than on the Megech pumped scheme.

The Lake Tana ecosystem

« The best overview is a recent paper by Vijverberg et al. (2009) Lake Tana: Source of the Blue
Nile.

Agriculture in the Lake Tana floodplains

« The Amhara Regional Agricultural Research Institute (ARARI) has recently produced a
comprehensive report Agricultural potentials, constraints and opportunities in the Megech and
Ribb rivers irrigation project areas in the Lake Tana Basin of Ethiopia (Akalu Teshome et al.
2009).

Social context

« Information on the social make up of the population in the Megech command area is available in

(i) BCEOM (1999), (ii) the socioeconomic and resettlement planning volumes of the feasibility
studies for the Megech Dam (WWDSE-Tahal 2008), (iii) a report on the potential for a public-
private partnership (Castalia Strategic Advisors 2008), especially the detailed survey results in
Appendix D11, and (iv) Tahal-CECE's 2008 socio-economic survey for MPIDP, reported in the
Feasibility Study.
These socio-economic reports are of considerable use as background, although the surveys do not
appear to have been designed within the Bank's framework for social assessment, do not use its
terminology, and are not consistent in their findings (e.g. very different household incomes are
reported by Castalia and Tahal-CECE: see Chapter 4). New information will become available in
mid-2010 as a result of the surveys being carried out by the RAP consultant.

Lake Tana - cumulative effects

« For analysing the cumulative effects of the many planned projects on the lake, the most
important requirement was digital datasets as inputs for hydrological modelling. Most of the
relevant datasets are held by MoWE or its various departments and agencies. Relevant data were
obtained and used for our analysis (see Chapter 6).

This ESIA study is an assessment of a proposed project currently in the design process. Consequently the
design consultant's reports were a key source of information and data. In addition to the MPIDP
Feasibility Study reports, information supplied by the design consultant included digital data (AutoCAD
drawings and ArcInfo shapefiles) to assist in the preparation of maps for fieldwork, GIS analyses, and
thematic maps.

11 castalia Strategic Advisors. 2008 (March). ENIDP - Public-Private Partnership Options and Action Plan Study - Final
Report to the World Bank.
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Importantly, the design consultant's tasks included a socio-economic survey (mentioned above) and an
environmental review, the purpose of which was to provide baseline environmental information for this
ESIA. The design consultant's environmental outputs are reported in Chapter E of the MPIDP Feasibility
Study report.

Other data sources included (i) other secondary informationl2 including internet searches, (ii) interviews
with key informants, beneficiaries and other stakeholders, (iii) primary data collection through fieldwork
in the project area, especially for fish and social issues (see 1.3.6 and 1.3.7 below).

1.3.4 Scoping

The Ethiopian Nile Irrigation and Drainage Project received extensive environmental and social scrutiny
during its preparation phase. As noted above, key outputs from that phase were the Project Appraisal

Document (PAD13), the Environmental and Social Management Framework (ESMF)14 and the

Resettlement Policy Framework (RPF)15. In essence, the work undertaken for the ESMF provided the
Scoping necessary to frame the ESIA's ToR and guide the remainder of the ESIA process (this study).

Environmental and social issues that needed to be addressed are listed in several documents, including
(i) the ESMF, (ii) the RPF, and (iii) the ToR for this study. These lists and the extensive guidance on the
potential impacts of dams and irrigation schemes were reviewed. When combined with the experience of
the Consultant's specialists and the findings from the team's initial fieldwork and consultations, the
following indicative list of major issues emerged (Table 1-1).

Table 1-1 MPIDP: Indicative List of Environmental and Social Topics requiring Assessment

e i

Hydrology Socio-economic issues

Water supply adequacy X Livelihoods, poverty and income X

Climate change X Equity (distribution of benefits) X

Floods X Land take & resettlement X

Groundwater rise X Land redistribution and consolidation X

Water use efficiency X Institutional capacity to manage X
resettlement

Water quality Gender issues X

Drainage water quality X Minority and vulnerable groups X

Shallow groundwater quality X Cultural heritage X

Agrochemical runoff X Regional effects X

Wastewater / organic & other pollution X Consultation & participation X

Receiving waters (Lake Tana) X Social acceptability & change X

Soils Construction camps & related issues X

Quarries, borrow pits & spoil disposal X Associated & induced development X

areas

Fertility & structure X Health

Salinity and salinisation X Construction health, safety and X
labour welfare

Erosion & sedimentation Disease ecology (vector habitat)

Roads & quarries X Introduction of diseases

12 Secondary information: information created by others.

13 World Bank. 2007. Project Appraisal Document on a Proposed Credit in the Amount of SDR 65.6 Million (US$100
Million Equivalent) to the Federal Democratic Republic of Ethiopia for an Irrigation and Drainage Project.

14 ERM. 2007. Environmental and Social Management Framework - Ethiopia Irrigation & Drainage Project.
15 ERM. 2007. Resettlement Policy Framework - Ethiopia Irrigation & Drainage Project.
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Topic

Requires
Study

Topic

Requires
Study

Construction issues X Water & sanitation at household and X
community level
Catchment management Communicable diseases X
River morphology X Non-communicable diseases X
Ecology Nutrition X
Habitat degradation / reduction Disease prevention and control X
Threatened / protected species Health service capacity X
International migratory species Designs, management &
agronomy
Protected areas existing / potential X Land tenure and consolidation
Wetlands Cooperatives and WUAs
Natural resource-based livelihoods X Institutional capacity & change
management
Agrobiodiversity X Pest and diseases (crops & livestock) X
& IPM
Invasive species X Inputs, mechanisation, credit & X
marketing
Cumulative & transboundary Crop storage & processing X
effects
Lake Tana - hydrology & other users X Access and canal crossings X
Abbay River downstream X

Source: Consultant

1.3.5 Study Area Boundaries

For the purposes of the impact assessment, different study area boundaries were defined for different
purposes:

For irrigation water management, soils, and drainage: the Project Command Area (PCA) and
lakeshore zone.

For social assessment including health and cultural heritage: the PCA plus the settlements
adjacent to the PCA with strong social and economic ties to the people and resources within the
PCA.

For hydrology and watershed management: (i) the catchments of the watercourses crossing the
PCA, excluding the Megech River, and (ii) the Lake Tana sub-basin.

For ecological issues: (i) the PCA and the lakeshore between Gorgora and the Old Megech River
mouth ("core study area"), (ii) the overall Dembia plain on both sides of the Megech River, and
(iii) all the floodplains and lakeshore wetland surrounding Lake Tana.

For fisheries issues: (i) the rivers crossing the PCA including the Megech, (ii) Lake Tana and all
the rivers entering the lake.

For transboundary issues: the Abbay Basin as far as the border with Sudan.

These subject-based study areas are illustrated in Figure 1-4.
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Figure 1-4: Study Areas
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1.3.6 Fieldwork

The study began at the end of November 2008. In December 2008 a preliminary field survey was carried
out for familiarisation with the project site and to hold initial meetings with regional and zonal
organisations. This was followed by ecological investigation in January and February 2009, including fish
sampling. The study was suspended in March 2009 due to non-availability of project design information,
and re-started in September 2009. Social, health, soils, engineering and agricultural fieldwork was
carried out in October 2009, and a reconnaissance cultural heritage survey was carried out in December
2009. Additional ecological and social fieldwork and consultation on mitigation measures were carried out
in February/March 2010 and November/December 2010.

1.3.7 Approach to Specific Topics

1.3.7.1 Terrestrial Ecology

Terrestrial ecological analysis was based on fieldwork focused on (i) characterising and determining the
extent of the various remaining semi-natural habitat types in and near the command area (with the aid of
GIS mapping and remote sensing); (ii) determining the relative importance of these habitats for
threatened species compared to the total area of similar habitat around the lake; and (iii) identifying
aspects of the habitats which should be conserved. Because of the focus on wetlands and their values,
this work was integrated with the aquatic ecology study described below.

Field surveys were undertaken involving an ecologist and a botanist-taxonomist to determine: (i) habitat
types and floral composition of each habitat, (ii) fauna recorded in the study area (in close cooperation
with the aquatic ecology survey), and (iii) uses of and threats to wetlands in the area. These surveys
were undertaken during the dry season in both 2008-9 and 2009-10.

The following methods were employed:

+ Desk study to prepare for fieldwork, including GIS mapping to establish a preliminary delimitation
of the different categories of habitat;

« Observations in the field: the fauna and human activities in the study area were observed and
recorded, in close cooperation with the aquatic ecology team;

« Listing of vegetation: each category of habitat was investigated at a representative site in order
to identify the plant species present and to establish a specific floral composition. When
necessary, samples were taken to the laboratory for precise identification. The resulting floral
records compiled at 14 representative sites are presented in Annex 5.

+ Interviews with local residents in the field concerning fauna, use of natural resources and
constraints related to the natural environment.

A key aspect of the desk study phase was compilation of bird records for the area, from a number of
sources. The results are attached at Annex 5.3, including observations made by the study team's
ecologists during the course of fieldwork.

One significant exercise which may well be of use to other projects and researchers was a thematic
mapping analysis using satellite imagery to define wetlands all around Lake Tana (Figure 4-11)16. The
GIS methods used and resulting map are shown at Annex 1.4, and the area statistics generated reported
in Section 4.3.2.

1.3.7.2 Aquatic Ecology

Limited dry-season fieldwork was carried out: (i) at seasonal and permanent wetlands within the
command area, (ii) along and at the mouth of the Dirma river, (iii) along the lakeshore, focusing in the
pump station site.

16 The GIS data layers will be submitted to MoWR in digital format as part of study finalisation.
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The surveys involved both fish sampling and interviews with key informants, and aimed to: (i)
characterise the aquatic ecology of the seasonal and permanent wetlands within the command area; (ii)
identify any significant ecological or economic values of the wetlands; (iii) determine the dominant fish
species in the area of the pumping station and along the Dirma River; (iv) characterise the ecology of the
lake shore in this area, including people-wildlife interactions (hippos); and (v) describe the fishery in the
area.

The following methods were employed:

« Observations: the fauna, the wetlands and human activities taking place in the lake and the
associated wetlands were observed and recorded in close cooperation with the terrestrial ecology
team.

Sampling: fish were caught using gill nets of various mesh sizes (6, 8, 10 and 12 cm) at six sites
in the lake and along the project area rivers. Beach seines and cast nets were also employed
(Photo 1-1). GPS coordinates of the sites are given in Annex 6, together with the raw data on
species, numbers and maturity stages. The sites were:

o Lake Tana near the pumping station site
Lake Tana at Dirma River mouth
Nededit River
Dirma River lower reaches (*"Doro Mender”)
Dirma River lower reaches ("Wawa” Farm)
o Dirma River upper reaches (“Kola Diba")
+ Interviews with fishermen using a semi-structured questionnaire.

O O o o

Photo 1-1: Fish sampling with cast net for ESIA, Dirma River, Feb. 2009

Subsequently the fisheries analysis and mitigation process was coordinated with parallel fisheries
initiatives affecting the lake as a whole, largely generated as a result of concern about the impacts on
fish and fisheries of the Ribb dam and irrigation and drainage project.

1.3.7.3 Hydrology

Water availability: the Megech scheme is dependent on pumping from Lake Tana and therefore is not
subject to supply-side issues, except insofar as the consumptive use of water affects the lake's overall
balance, and irrigation drainage water affects the lake's water quality. These issues were considered
under "Cumulative Effects" (below).

Water quality: the hydrology sub-team investigated potential water quality issues, focusing on (i)
groundwater salinity, (ii) agrochemicals in drainage waters, (iii) potential impacts on surface water
quality from inadequate wastewater management, and (iv) household water quality.

Groundwater: the ESMF for the project emphasised the importance of groundwater exploitation as a
potential issue. The design consultant's hydrogeological study characterised the shallow groundwater in
the command area as of limited suitability for irrigation, specifically due to high or very high salinity and
therefore unsuitable for use on areas with restricted drainagel”. A groundwater investigation of the Lake
Tana sub-basin is ongoing under the Tana-Beles Integrated Watershed Resources Development Project.

17 Tahal-CECE (2009): FS Annex A.4 Hydrogeology.
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1.3.7.4 Social Assessment

The proposed project involves significant social as well as physical engineering, and will have major social
impacts. Particular concerns are the social distribution of benefits - "who will get what" - the protection of
the vulnerable, the treatment of people affected by resettlement to make way for the physical
infrastructure, and the creation of sustainable organisations for scheme operation.

Effective social impact assessment requires a detailed understanding of the social context of the project,
so that predictions of impact can be made with reasonable certainty and practical mitigation measures
developed. In addition, the impact assessment process can become an empowering mechanism for
disadvantaged groups in its own right, if sufficiently participatory.

The Feasibility Study provided a useful quantitative basis for the ESIA's social assessment, but a
significant level of additional social investigation was required to obtain information on key questions
such as (i) how can the existing land tenure system be reorganised equitably to enable intensive irrigated
agriculture, (ii) who will be the beneficiaries?, (iii) who might lose - or rather, how can all persons
affected by the project gain benefits from it (‘no losers')?, (iv) if two or even three crops are already
grown, what benefits would irrigation actually bring?, (v) is the population ready to organise into WUAs
with their associated powers to raise fees and sanction transgressors?, (vi) what input systems (credit,
seeds, machinery, fertilizer etc) are needed for more intensive agriculture?, (vii) what crop processing
and storage facilities will be required?, (viii) what marketing systems and infrastructure will be required?,
(ix) how could the role of livestock and the income of livestock owners be maintained during and after
the transition to irrigation?, (x) what services will need to be upgraded to optimise development benefits
(health, education, electricity etc)? (xi) what is the institutional framework and do the various
organisations have the capacity to manage and react to rapid change?

Tools used were focus group discussions and key informant meetings with semi-structured interviews
(Photo 1-2; for locations of sites visited see Annex 1, Map 6; for names and locations of focus groups and
case studies see Annex 2).

Photo 1-2: Typical farmers' and women's focus group meetings in command area for ESIA, March 2010

All social investigation work has been integrated with the parallel ecological, heritage and health
investigations.

The lessons of recent irrigation projects with significant challenges, such as Koga, are incorporated in the
assessment, based on both reviews of Koga-related documents and site visits.

1.3.7.5 Cultural Heritage

Available reports and initial investigations indicate that all recent (historical) physical cultural heritage
sites ("cultural property") around Lake Tana are (i) well known, and therefore easy to avoid by adjusting
project layouts, and (ii) on higher ground, and therefore not subject to impacts from waterlogging. These
sites include, most importantly, churches and cemeteries.

In contrast, very little is known about the prehistoric heritage of the area. Most archaeological attention
has been paid to sites at lower elevations in Ethiopia, resulting in spectacular discoveries such as that of
Lucy, our hominid ancestor. The few published papers suggest a possible rich legacy of both faunal
remains (especially Oligocene mammals and palaeobotany) and human artefacts (especially Acheulean
hand tools) in the Lake Tana area. One of the known sites is a rock shelter at Gorgora, described by
L.B.S. Leakey in 1943; others are at Gonder and Chilga Kernet (west of Gonder).
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In view of this potential, contact was made with specialists at Addis Ababa University (AAU) and with
international scientists involved in the Blue Nile Basin Survey Project, a long-term
archaeological/palaeontological investigation at present focusing on the region west of Gonder.
Discussions with these scientists indicated the probability of the existence of unrecorded archaeological
sites in the Gorgora-Seraba area.

Under these circumstances, and in accordance with the guidance in the relevant Bank documentation

including the new Guidebook!8, a reconnaissance physical cultural heritage survey was carried out in
December 2009 in preparation for possible development of a Physical Cultural Resources Management
Plan (Annex 9).

The objectives of the survey were to:

« Characterise the physical cultural resources of the areas of the Megech/Seraba and Ribb irrigation
and drainage projects;

+ Undertake a walkover of selected areas to investigate their cultural significance from visible
cultural remains, as an input to predicting possible impacts, and

« Identify further actions required to fill information gaps and mitigate potential significant impacts,
if any.

Methods and techniques adopted included:
+ Review of literature dealing with the regional history of the project areas;
+ Review of relevant Ethiopian environmental and cultural legislation;

+ Visit to the project areas to contact relevant government authorities, the region’s project
implementation teams, and key informants such as local representatives (elders), and religious
leaders (clergy);

« An initial walk-over site survey of key locations to locate cultural centres and record important
localities with GPS and camera.

The survey party consisted of (i) an Ethiopian cultural heritage specialist (a lecturer in archaeology and
cultural heritage management from AAU), and (ii) a French rural sociologist (the ESIA team's lead
sociologist), and was accompanied to most sites by staff from the local administrations as well as local
residents. The survey's itinerary and a list of persons consulted is attached in Annex 9.

The findings of the survey were discussed with the responsible government institution - the Authority for
Research and Conservation of Cultural Heritage (ARCCH) - which resulted in the Authority proposing their
own official follow-up survey to confirm the ESIA team's preliminary findings and act as the basis for
further measures (see Annex 12.2).

1.3.7.6 Health

The project's ESMF and the ToR both emphasise the risks to human health of the proposed project, with
a focus on water-related diseases, and especially malaria and schistosomiasis. Initial fieldwork confirmed
the existence of these health hazards and others in the project area.

Given the importance of this aspect of the study, staffing was adjusted so as to upgrade the resources
available for health impact assessment. This allowed the implementation of a rapid health appraisall® of
the project involving (i) identification of health hazards, (ii) assessment of the potential health impacts of
project construction and operation on local residents and other at-risk groups such as construction
workers (community vulnerability), and (iii) initiation of planning for appropriate health system responses
(Annex 7).

1.3.7.7 Soil & Water Engineering

The study team included specialists in both soil science and irrigation engineering. These specialists
reviewed the technical aspects of the proposed design to ensure that critical aspects such as soil salinity,
drainage effectiveness and in-field erosion were not overlooked. In addition, the soil scientist contributed
to the team's understanding of erosion processes and in-field soil management.

18 \wB. 20009. Physical Cultural Resources Safeguard Policy Guidebook. World Bank, Washington, DC.

19 see p4 of World Bank 1997 - EA Sourcebook Update 18 - Health Aspects of Environmental Assessment; also see
IFC (2009): Introduction to Health Impact Assessment.
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1.3.7.8 Agronomy and Pest Management

The study team included an agronomist. This specialist reviewed the agronomic aspects of the project to
identify probable changes in pest and disease burdens and likely responses such as the use of pesticides,
and contributed to development of a Phase 1 Pest Management Plan (Annex 8).

1.3.8 Impact Identification and Mitigation

This task involved the identification and quantification of potential social and environmental impacts,
followed by an evaluation of their significance and then the development of practical mitigation measures
for any impacts found to be both significant and negative (see Chapter 5).

The process of impact identification and evaluation was carried out by the team specialists, focusing on
the issues noted under scoping, and covering both direct and indirect or induced effects at all project
stages. The process is illustrated in Figure 1-5.

The development of mitigation measures was carried out in cooperation with the design consultant and in
discussion with primary stakeholders, in particular the project beneficiaries, other interested and affected
parties, and the institutions / organisations which will be responsible for implementation of the measures
(e.g. the ANRS Bureau of Health).

Figure 1-5 : Standard Flowchart for a Systematic Approach to Impact Assessment

1.3.9 Cumulative Effects

The Government of Ethiopia is moving ahead very rapidly with numerous large hydraulic infrastructure
schemes in the Lake Tana basin (see Table 6-1 in Chapter 6). The intention of these schemes is to
accelerate economic development by providing electricity from hydropower and water for irrigation from
storage dams. There is considerable concern that this objective will not be reached without significant
adverse consequences, for example on lake navigation, on the ecological values of the wetlands
surrounding the lake, and on the tourism value of the Tis Issat Falls. There is also concern that the pace
of physical change may run ahead of the necessary policy and institutional development, such as the
need to establish effective irrigation scheme management and operation organisations, Water Users'
Associations, and a River Basin Organisation to regulate water management.

The potential cumulative effects of the MPIDP and other projects on Lake Tana were assessed by
hydrological modelling using the MIKE BASIN hydraulic model developed by SMEC20, In addition, other
decision support systems for water management in the lake were reviewed, including that developed by
McCartney et al. (2008)21,

20 sMEC. 2008. Hydrological Study of the Tana-Beles Sub-basins - Main Report.

21 McCartney, M. et al. 2008. Estimating Environmental Flow Requirements downstream of the Chara Chara weir on
the Blue Nile river. IWMI.
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1.3.10 Transboundary Effects

The likely effect of the project on the hydrology of the Abbay River at the border with the Sudan was
reviewed, based on outputs of the modelling developed for the cumulative effects assessment.

1.3.11 Alternatives

The MPIDP design consultant was required to consider alternate project designs to minimise
environmental impacts. This work, which focused on soil quality and land drainage, formed the basis of
our own review of alternatives (design, layout, operation and management systems: see Chapter 7). The
review also includes a discussion of the 'without project' or 'no action' alternative.

1.3.12 ESMP

The ToR provide a straightforward breakdown of the aspects to be covered in the MPIDP's EMP:
+  Summary of impacts
«  Description of the specific mitigation measures
+  Description of monitoring programmes
+ Reporting and review procedures
+ Institutional arrangements
+  Capacity building requirements
+  Cost estimates and sources of funds
Considering the importance of social issues on this project, and to be consistent with international

practice, the EMP has been prepared as an Environmental and Social Management (ESMP). The
recommended contents of an ESMP for a Category A project are given in Box 1-1.

Box 1-1: Recommended Contents of ESMP for Category A Project

Social and Environmental Management Plan: a systematic description of the mitigation and/or sustainable
development measures to be taken during project construction and operation to avoid, minimise or compensate for
significant adverse impacts and enhance project benefits, plus actions to be taken to implement the measures. The
Plan will cover:

. Impact summary: summary of significant negative and positive impacts

. Mitigation and development measures: description of each mitigation and/or development measure including
to which predicted impact(s) it relates how and where it will be applied - including any Resettlement Action
Plan needed for persons affected by the project, developed with their participation

. Timing: an implementation schedule for each measure linked to the overall project timeline

. Monitoring and reporting procedures: the mechanisms for compliance and effects monitoring, including
indicators, methods and timing and feedback to management and stakeholders

. Responsibilities: assignment of responsibilities for implementation, coordination, supervision, monitoring and
QA/QC, enforcement, reporting, financing and staff training

. Institutional strengthening requirements: description of any organizational changes and institutional
strengthening required to implement the Plan

. Costs and budgets: cost estimates and initial and recurrent budgets for all measures, integrated into the total
project investment and operational cost tables

Source: adapted from World Bank Operational Policy 4.01 Environmental Assessment (1999) and IFC Good Practice
Note 3 Addressing the Social Dimensions of Private Sector Projects (2003)

The final format and content of the ESMP also reflect the guidance available on EMPs from the regional
environmental authority?2 and the EPA. It contains two major sub-plans:
+ Phase 1 Pest Management Plan

. Resettlement Action Plan (prepared and presented separately)23.

22 Amhara: EPLAUA, 2006 - Simplified General EIA Guideline.
23 A draft RAP became available in Aug. 2010 and the final version is in preparation (SMEC 2010).
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Further sub-plans, such as a Physical Cultural Resources Management Plan or Health Action Plan, could
be incorporated in the ESMP at a later stage if the relevant authorities find such plans to be appropriate.

1.4 CONSULTATION

1.4.1 Public Consultation and Disclosure

Informing and consulting the public are integral tasks within the Environmental Assessment process in
Ethiopia, are required by the World Bank, and form part of best practice. Accordingly, the ToR required
the ESIA Consultant to organise and implement a public consultation programme in undertaking the
ESIA, in collaboration with MOWE and the regional authorities implementing the ENIDP. The programme
was to encompass: a) informing stakeholders about the proposed ENIDP investments, and soliciting their
concerns; b) involving stakeholders in further refining the definition of issues to be addressed in the
ESIA, of what adverse impacts might be created, and of what mitigation approaches and measures might
thus be appropriate; and c) soliciting comments on the draft final ESIA report. The Consultant's proposed
workplan for this programme was not funded.

To meet the requirements of both the national and regional regulatory authorities and the World Bank, an
alternative consultation programme has been implemented by the ESIA team including:

> Stage 1: Stakeholder Analysis

Stakeholder analysis involved several steps, in order: (i) stakeholder identification, (ii) initial
consultation, (iii) analysis of stakeholders' interests and capacities, including relative importance,
degree of influence, social capital?4 and experience with participation, and (iv) development of a
framework for further consultation with and participation by these stakeholders in accordance
with their capacity and relevance to each issue.

> Stage II: Stakeholder Involvement

During this stage stakeholders were consulted (i) with respect to the significance of impacts, and
(ii) to assist in formulating mitigation measures. This stage was extremely important since it
ensured, through stakeholder internalisation ('buy-in'), that the mitigation measures (a) will be
acceptable to the organisations responsible for funding and applying them, and (b) will be
practical, and therefore will actually be implemented.

Mechanisms for this process varied from straightforward discussions with specialists and decision-
makers in concerned organisations to meetings with local administrations and focus group
discussions with project beneficiaries.

In carrying out this programme the Consultant:

+ Coordinated as far as possible with the consultation and awareness activities of the design
consultant, who arranged a local workshop to introduce and discuss the scheme.

« Maximised the use of the study team's specialists, especially the social scientists, to raise
awareness of the project amongst beneficiaries and other affected groups and to obtain feedback
on local issues.

1.4.2 Stakeholder Identification and Analysis

The initial stakeholder identification exercise identified a wide range of primary and secondary
stakeholders. These have been grouped into categories (Table 1-2) and analysed in terms of features,
interests, influence etc. (Table 1-3).

1.4.3 Stakeholder Consultation and Concerns

Substantive discussions have been held with the primary stakeholders, some of the secondary
stakeholders and project beneficiaries, and contact made with the environmental regulators. A list of
persons and organisations contacted by the ESIA study team is included at Annex 2.

Some stakeholder concerns are identified in Table 1-2 and Table 1-3 below. The over-riding concern of
local residents is access to land for cultivation because this is seen as fundamental to personal and
household food security and livelihoods. As stated in the Feasibility Study (Tahal-CECE 2010):

24 For explanation of terms, see (for example): AsDB. 2007. Handbook on Social Analysis - A Working Document.
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"Eviction from their farm lands in order to hand them over to private commercial investors,
obtaining low fertility land due to land consolidation, loss of grazing lands for their
livestock, and lack of demand for the mass produced farm outputs are the main concerns
and threats to the farmers."

Stakeholder concerns are reported throughout the text, and have been incorporated into the impact
analysis and mitigation measures.

Table 1-2: Initial Stakeholder Identification

Primary Stakeholders

Project proponent and international sponsor (MoWE, WB), plus MoARD
Project beneficiaries (farmers and their families, in command area)

Other project area residents, including (i) those potentially advantaged by employment opportunities,
and (i) those potentially disadvantaged such as (a) people affected by resettlement, land redistribution,
restrictions on land use or restrictions on resource access, (b) the landless, (c) people outside the
command area but depending on resources within it, especially dry-season grazing, (d) rain-fed
producers in nearby areas potentially exposed to price reductions

The ANRS Regional Government and its various departments (especially water, agriculture and rural
development, environment, land administration, health, women's and children's affairs, culture, tourism
& parks development, cooperative promotion and economic development), the Regional Project Steering
Committee (RPSC) and Regional Project Coordination Office (RPCO), together with the zonal equivalents
in North Gonder Zone

Dembia Woreda administration, Woreda Project Implementation Team (WPIT)

Kebele administrations: Aberjeha Dhena, Achera Mariam, Chenker Cherkose, Guramba Bata, Jangua
Mariam, and Seraba Dabelo

Project builder and project operator (private sector)

Cooperatives and Peasants Associations (36 in Dembia Woreda) and traditional WUAs (Yewuha abat)
Lake Tana users - navigation, fishers, tourism, including private sector (e.g. FPME)
Downstream water users in the Abbay Basin

Environmental, social and cultural NGOs: ORDA, EWNHS, EWNRA, Ethiopian Orthodox Church
Academia, including government research scientists: principally ARARI, BDU, BFALRC, also AAU
Supply and services organisations: AISCO, Ambasel, Tsehay Cooperative Union, ACSI

Other concerned federal ministries and agencies - Ministry of Culture and Tourism, EPA (in addition to
MoWE, MoARD)

Source: Consultant
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Stakeholders

Main Features /

Table 1-3: Stakeholder Analysis

Views / Interests

Worries / Fears

Experience in

Irrigation / PPP

Power / Influence

GOVERNMENT

Characteristics

National level

Key stakeholders:
MoWE / MoARD

Want to alleviate poverty in
Ethiopia (PASDEP) &
improve food security. Want
to transfer some risks to
private sector (for O&M).

Willing to subsidise capital
costs but not O&M.
Concerned about finding an
effective delivery model.

Previously in Awash Valley in
the '70s and '80s.

Koka scheme in Abbay
basin.

Driving force behind project.

Principal strategic decision-
makers.

Arrange project financing.

Supervise PPP.

Regional level

ANRS BoWRD
ANRS BoARD
RPSC / RPCO
BoH

Want to help farmers within
Amhara access irrigation
water and services.

Concern about public health.

Social resistance
Budget constraints

Low capacity

Limited (since Koga project
just beginning operate).

Mandate for managing
large/medium schemes.
Power relatively weak
because of lack of regional
autonomy and funds.

BoH can play 'health card' to
influence decision-making.

Woreda level

Dembia Woreda Water
Resources Dept. & ARD
Dept.

WPIT

Want to raise living
standards of rural population
& develop social
infrastructure within the
woreda (health, education
etc.).

Social resistance
Budget constraints

Low capacity

Small-scale only.

Many responsibilities
concerning project
implementation, but staff,
skills and budgets stretched
thin.

Receive funds from National
levels.

PRIVATE OPERATORS

International construction &
agribusiness companies
contracted through
international bidding

Want to profit at low risk.

Interested in any potentially
profitable activity -
construction, O&M, supply of
goods & services,

marketing.

Do not want to be exposed
to financial risk, and want
certitude concerning

recovery of any investment.

Concerned about
experimental partnership
model.

International experience in
irrigation, drainage,
agribusiness.

Corporate connections and
networks. Relatively low
influence on smallholders.

Importance will grow with
successful O&M and service
delivery, and especially if
land becomes leased or
commercialised.
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Stakeholders

Main Features /

Characteristics

Views / Interests

Worries / Fears

Experience in

Irrigation / PPP

Power / Influence

FARMERS WITH LAND OR GRAZING INSIDE THE PCA

Average households

About 24,000 people.

Average total annual
household income ETB
1,166/yr, ~ per capita ETB
194/yr.t

Population density: ~2
pers/ha?

Want to benefit from the
project, learn new
techniques, get more access
to farming inputs and
markets, generate higher
incomes.

Concerned that land re-
allocation process will not be
equitable, that WUAs may
not be efficient, that market
access may be insufficient,
and that livestock grazing
and numbers will be reduced
too much.

10 to 15% of PCA farmers
practice traditional irrigation
(hand-made earth dams for
river diversion, small water
pumps).

Almost no financial or
judicial power.

Low educational level.

Highly exposed to social and
environmental risks.

Vulnerable households

Around 20% of the PCA
population, including the
elderly, widowed women and
people without land.

Want to benefit from the
project through increased
economic and social security
and opportunities for
improvement.

Concerned at possible
disruption of existing
housing, support
mechanisms, becoming even
more vulnerable, poor, and
marginalised.

None.

No financial or judicial
power.

Very low educational level.

Extreme exposure to social
and environmental risks.

FARMERS OUTSIDE THE PCA

Total population of Dembia
Woreda is around 270,000
people.

Pop. Density: 2.23 pers/ha

Want to see benefits spread
outside the command area
and avoid impacts on price
of produce.

Price reductions for rain-fed
produce, exclusion from
markets.

One cooperative specialised
in irrigation for whole
woreda.

Almost no financial or
judicial power.

Low educational level.

Highly exposed to social and
environmental risks.

EXISTING COOPERATIVES

In Dembia Woreda: 36
cooperatives, of which 29
are multipurpose and 1
dedicated to irrigation

Want to attract more
members, so that increase
in capital from contributions
allows development of the
association.

Concerned that WUAs will
replace cooperatives.

Some experience in
collecting fees for traditional
irrigation, canal
maintenance, provision of
inputs.

Constrained by relatively low
membership, limited capital,
and negative perception of
public regarding
cooperatives.

1. Income data from Feasibility Study.

2. Population data from draft RAP.

Source: Consultant; info. on cooperatives from Akalu Teshome e al. 2009
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1.5 CHALLENGES

The study has faced a humber of challenges and constraints. Those which have had a significant effect on
smooth implementation of the assessment process and on the quality of the analysis and outputs are
noted below.

1.5.1 Delays

The purpose of this ESIA study is to determine the potential effects of the proposed irrigation and
drainage scheme, to mitigate any significant negative effects, and to ensure the project's sustainability.
This requires full information on the design and layout of the scheme and on other key features such as
service delivery and management mechanisms. The minimum standard of information required for
effective assessment is feasibility level. The ESIA study commenced at the beginning of November 2008
but had to be suspended in early 2009 since the Megech feasibility study was not received until May
2009. Subsequently the ESIA team was re-mobilised, but the Consultant then learned that the feasibility
study was under revision, with new versions becoming available in both November 2009 and February
2010.

The delays and re-mobilisation affected resource use and staff availability, creating additional costs,
diverting management attention from technical tasks, and necessitating some substitution of personnel.

1.5.2 Lack of Data - Information Gaps and Uncertainties

1.5.2.1 Gaps and Weaknesses in Baseline Data

In planning the study, the ESIA Consultant understood that comprehensive data on environmental and

social topics would be available from other source525, and that there would be little or no need for
primary data collection. In the event, data gaps were found to exist with respect to (i) some social and
livelihoods issues, for example social capital and the economic and social linkages between the command
area and residents of the surrounding hills, (ii) health, (iii) cultural heritage, and (iv) both terrestrial and
aquatic ecology (principally birds, fish, and wetland-resource livelihoods). Primary data collection by the
ESIA team filled the gaps sufficiently for preparation of this impact assessment. For some topics (e.g.
epidemiology) very specialised surveys will be required for effective management and monitoring and are

recommended in Chapter 8, ESMP and the supporting report (see Annex 7, Rapid Health Appraisal)2®.

1.5.2.2 Gaps in Information on Proposed Project Organisation & Implementation

As noted above, the project is a bold attempt to transform agricultural production and livelihoods through
physical and social engineering. However, details of how some of the many services and inputs required
for scheme success will be provided and managed remain unclear - see Sections 5.4.10.3 and 5.4.10.4.
Again, recommendations on key issues are given in the ESMP.

1.5.3 Seasonality and Access

Data collection for some of the topics in the assessment is seasonally-dependent, for example fish
spawning at the height of the rainy season, cattle movements between the command area and the hills
at the beginning and end of the rains, and migratory bird counts between arrival and departure dates;
ground-based surveys such as archaeological walk-overs need to be carried out during the dry season
when vegetation has been grazed, as should social surveys which require household sampling across the
command area. Most of the command area is inaccessible by land for much of the year (June to October)
due to flooding. The road from Dembia Woreda headquarters (Kola Diba) to Guramba and then to the
command area was cut by a gully for most of 2009. These constraints are not easily resolved within time-
bound impact studies.

25 The design consultant's environmental task was to be "devoted to the intensive collection of comprehensive
quantitative and qualitative data, followed by their organization and analysis in a format that will permit
preparation of the EIA report by a different consultant" (Tahal-CECE Inception Report, March 2008).

26 1n accordance with the ToR requirement to address "the need for further baseline data collection or other specialist
studies needed to refine the EMP(s) proposed in the ESIA".
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2. Project Description

2.1 INTRODUCTION

In this chapter we describe the proposed project. The basis of the description is the Megech Pump
(Seraba) Irrigation and Drainage Project Feasibility Study Report (Tahal-CECE, February 2010) with some
updating from the Detailed Design Report (July 2010). Where necessary we have added information from
other sources including draft documents concerning the project concept, operation and management, and
marketing.

It should be noted that the MPIDP Feasibility Study presents three options for scheme development.
Options I and II combine surface (gravity) irrigation with pressurised irrigation. Option III is for surface
irrigation only, and has been selected by MOWE. Therefore this description focuses on Option III. Options
I and II are discussed in Chapter 7, Alternatives.

2.2 KEY PARTIES IN THE EA PROCESS

Table 2-1 lists the key parties relevant to the project, in terms of the roles and responsibilities in the EA
process as defined in the EPA's EIA Procedural Guideline Series 1 (EPA, 2003) (see Table 3-1 in Chapter 3
for definitions of parties).

Table 2-1: Key Parties Relevant to the EA Process for MPIDP

Role Organisation Contact Details
Proponent Ministry of Water Resources Ato Hayalsew Yilma
National Project Coordinator
Ministry of Water and Energy
P.O. Box 5744
Haile G/silase Street, Addis Abeba
Tel: 011 663 8506

Consulting Firm BRL Ingénierie (France) in Dr. Gilles Pahin
association with Metaferia

Consulting Engineers (Ethiopia) Project Director

BRL Ingénierie

1105, avenue Pierre Mendés-France
BP 4001

30001 Nimes Cedex 5, France

Tel: +33 4 66 87 51 99

Environmental (i) Environmental Protection Dr. Tewolde Birhan Gebre Egziabhere
Agency Authority (EPA) PO Box 12760, Addis Ababa
011 646 5007 / 4604 / 4898

(ii) ANRS Bureau of Environmental | Ato Kebede Yima Dawud
Protection, Land Administration PO Box 145, Bahir Dar

and Use (BoEPLAU)
058 226 5475 / 5478

Interested and | See Stakeholder Analysis
Affected Parties
(IAPs) (Chapter 1)
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2.3 PROJECT PURPOSE

2.3.1 Objectives of ENIDP

As stated in the project's ESMF (ERM 2007), the development objective of ENIDP is to increase Ethiopia's
irrigated area through investments that are cost effective, environmentally and socially sound, and
beneficial to the rural poor. In addition, the project aims to contribute to further strengthening of
cooperation on the Nile between Egypt, Ethiopia and Sudan.

According to the Memorandum of Understanding (MoU) on project implementation (ENIDP-Amhara
Region Project Coordination Office 2009) the development objective of the project is "to sustainably
increase agricultural productivity in project areas", and the expected overall project result includes
"increase in value added per worker" and "increase in value added per hectare".

According to the ESMF, the expected project results include (i) improved access to water on about 20,000
ha of land through investments in irrigation infrastructure, (ii) improved access to markets for inputs and
produce through support to targeted supply chains, (iii) adequate management of irrigation through
public-private partnerships, (iv) promotion of SME/SMIs and strengthening of the capacity of water users'
associations, (v) satisfactory project management and use of resources in accordance with the project's
objectives and procedures, and (vi) increased government support for agricultural intensification in
irrigated areas through increased public expenditures.

In relation to irrigation development, it is expected that developing irrigation infrastructure will lay the
infrastructural foundations for agricultural intensification, and directly benefit 20,000 households.

As stated in the MoU, "the very significance of implementing this project is to transform rainfed
subsistence agriculture into irrigated commercial agriculture".

2.3.2 Objectives of MPIDP

The MPIDP Feasibility Study presents the objectives of the project as coinciding with those of the Water
Resources Management Policy (1999) and Agricultural Development-Led Industrialisation (ADLI) policy
(1995) with regard to the irrigation sub-sector, namely:

+ Development of small, medium and large-scale irrigation for food security and food self-
sufficiency at both the household and national levels as well as for producing agro-industrial raw
materials and crops for export.

«  Promotion of an efficient system of irrigation.

The MPIDP Feasibility Study does not include a project framework (logframe27) listing the project's
objectives, outputs and impacts, performance indicators or means of verification, or assumptions.

2.3.3 Need for Project

The Feasibility Study's rationale for the project is that a transformation from subsistence, rain-fed
traditional farming to an intensified, diversified and modernised agricultural system including irrigation is
essential to improve the country's food security situation and create the conditions for sustainable
development. This is in line with both ADLI and the GoE's Sustainable Development and Poverty
Reduction Programme (SDPRP: GoE 2002).

According to the ToR for this ESIA, the selection of the irrigation schemes in the ENIDP is the result of a
strategic analysis of potential irrigation developments in the Ethiopian Nile Basin completed for the MoWR
in July 200628, This analysis evaluated the relative attractiveness of nine potential schemes2 based on
technical, cost, environmental and social criteria. Based on this analysis, the then MoWR selected the
schemes to be included for financing and/or study by ENIDP. The Megech pumped scheme (at Seraba,
Guramba, Robit and Jarjer, a total of 24,179 ha) ranked first.

27 Logframe: logical framework, a commonly used tool for conceptual analysis and for presenting a project's purpose,
structure, activities, and management and monitoring methods at a glance, in the form of a table or set of tables.

28 “Ethiopian Nile Irrigation and Drainage Project: Consultancy Service for Identification of Irrigation and Drainage
Projects in the Nile Basin in Ethiopia”. Tahal/MWH/Concert, July 2006.

29 Megech pump, Megech gravity, Ribb, Upper Beles, Negeso (Didessa), Nekemte, Anger Dam, Dembi Gusu, Angereb
(Tekeze Basin).
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The Megech pumped project was first identified by USBR (1958-1964), then adjusted and reformulated
by the Abbay River Basin Integrated Development Master Plan Project by BCEOM (1996-1999). It
comprised four pumped irrigation projects, two on each side of the Megech River (Seraba and Guramba
on the west, Robit and Jarjer on the east). Seraba and Robit would rely on pumping directly from Lake
Tana; Guramba and Jarjer were to rely on further lifting of water from the Seraba and Robit main canals.
Thus the Seraba and Guramba schemes would have to be developed first. In 2009 MoWR decided to
develop the Guramba scheme using gravity irrigation from the new Megech Dam rather than pumping
from Megech (Seraba).

2.3.4 Overview and Development Concept

The Seraba sub-scheme is one of three pumped irrigation projects together comprising the overall
Megech pumped irrigation project, the others being Robit (6,532 ha) and Jarjer (10,020 ha) (Figure 1-2).
Jarjer will rely on lifting water from the lower-elevation Robit scheme. Robit and Jarjer will be
implemented later than Megech (Seraba), with alternate financing. In addition, MoOWE is planning the
construction of a dam on the Megech River which would irrigate an additional 7,300 ha by gravity,
including the 6,640 ha Guramba area adjacent to the Megech (Seraba) scheme (the Megech Gravity 1&D
Scheme at Kola Diba, Jiwana, Guramba and Jarjer).

The project covers about 6,311 ha (the Project Command Area, PCA), with a net irrigable area of about
4,995 ha. Option III would see the development of some 4,040 ha for irrigation.

The development concept is for modern, large scale irrigation by smallholders, transforming the existing
subsistence system to intensified commercial production: gravity irrigation will guarantee dry-season
cropping, specifically of row crops, whilst flood protection will improve wet-season productivity. Land will
be re-organised, WUAs will be created to manage the on-farm systems and recover O&M costs, the
livestock system will be drastically modified by switching from extensive grazing to fodder-based
production systems, and there will be a significant private sector involvement in service provision and
system management.

Water for the scheme will be supplied by a pumping station on Lake Tana, near Gorgora, and a system of
canals. The main canal will contour along the western and northern sides of the project. Secondary
canals will lead water from the main canal into the command area, running downslope. From these,
tertiary canals will run on the contours, serving standard size 2.0 ha or 4.0 ha irrigated plots by means of
field ditches. Surplus irrigation water, and runoff from rainfall, will be removed by surface drains.

Irrigation will be by gravity, specifically furrow irrigation of row crops in the dry season.

Some 2,17230 households will be involved in the scheme, as beneficiaries. Existing land holdings (an
average of 1.07 ha in 3 to 6 plots) will be reorganised to standardise the irrigation layout, but
maintaining plots in different locations. Farmers will be organised into compulsory Water Users'
Associations (WUAs), which will collect fees.

The area available for grazing in the command area will be reduced, and more fodder grown on fields.

The scheme will be built by a contractor. Its off-farm components will be operated and maintained by a
different private-sector entity contracted to MoWE for a period of 5 years. This organisation will also
provide support to irrigation water users' associations (WUAs) and farmers and will be paid a fee for O&M
and other services. The GoE will write off the capital investment, and will subsidise the O&M costs at a
reducing rate in accordance with the farmers' increasing ability to pay. ANRS BoARD and private sector
organisations will provide agricultural services and inputs as well as links to markets.

The main features of the project are summarised in Table 2-2.

30 The exact number has been determined by the RAP study (SMEC 2010).
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Table 2-2: Main Characteristics of Project

(Note: these data may be modified in the final design)

Item Data

Command area 6,311 ha

Area to be irrigated 4,040 ha

Population ~ 11,17931, household size ~ 5.5
Beneficiaries ~ 11,179 (~ 2,172 households)

~ 1.07 ha, average 6 parcels, of which 0.61 ha (57%) cropped, 33%

Farm size (existing) grazed, 10% other

Water demand per ha 7,600 m3/yr (760 mm depth)
Total water demand 30-40 million m3/yr

5 pump units rated at 350 kW, capacity 22,750 m3/hr, head 17.5 m,
Pumping station operation 22 hrs/day, 120 m 1500 mm dia rising main to main canal;

300 m approach channel in lake

20.7 km, capacity 6.0 m3/s at headworks, width with banks ~ 30 m,

Main canal unlined, 4 regulators with electrical gates

Stilling basin, measuring flume, 4 cross regulators, 5 aqueducts, 12
Structures on main canal secondary canal head regulators, 10 drainage inverted siphons, 1
canal inverted siphons, 1 escape

12 secondary, 12 sub-secondary, total 36.9 km secondary, 22.5 km
sub-secondary, capacity 0.1 to 1.6 m3/s, width with banks up to ~ 14
Secondary canals m, unlined; 152 turnouts and flumes, 40 drop structures, 20 drainage
inverted siphons; plus 14 night storage reservoirs; operation of
canals: 12 hrs/day

140, each with a command area of 10 - 40 ha, capacity up to 40 I/s

Tertiary canals (0.04 m3/s), total length ~ 180 km

Main canal interceptor drain; 17 drainage crossings of main canal; 732
field drains, total length 266 km; 138 tertiary drains, total length

Drains 115.8 km; 6 primary drains, 12.44 km; 14 outfall drains (excavated
along existing natural channels), 47.1 km; 132 outfall structures

Flood dykes 14 km (7 km of river)

Service & access roads 87 km

Bridges 3 road bridges on main canal, 41 road crossings on secondary canals

Land take for structures 309 ha

Associated services &

. Expanded government and private sector agricultural services
infrastructure

Construction period 24 - 36 months

Investment cost:

Irrigation & conveyance

. ETB 118.4 million
infrastructure

Pumping station and gates ETB 20.1 million

Drainage system and flood
dykes

Other infrastructure ETB 29.8 million

ETB 65.8 million

31 This number, 11,179, has been determined for the RAP and is less than half the PCA population estimated for the
Feasibility Study (~24,000). This difference creates discrepancies in number of households as well as area per
household.
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Item Data

On-farm infrastructure ETB 47.4 million
Total | ETB 282.21 million ~ USD 17.6 million ~ USD 4,400/ha
EIRR | 18.4%

Operating cost:

O&M + energy charges ETB 1,000/ha/yr

Affordability after full Unit on-farm water cost: ETB 0.46/m?>

development Household cash availability after expenses: ETB 0.81/m?

Sources: Tahal-CECE MPIDP Feasibility Study (Feb. 20(§ Of, czfzalf(t) )RAP (SMEC Aug. 2010), MPIDP Detailed Design Report
uly

2.4 PROJECT LOCATION

The MDIDP will develop some 4,000 ha of land on the north shore of Lake Tana, between the port of
Gorgora and the Megech River (Figure 1-2, Figure 2-1 and Map 1, Annex 1). Water will be pumped from
the lake near Gorgora, and then distributed by a primary canal running around the west and north sides
of the low-lying command area in the Dembia Plain, some 8-15 km south of the Woreda headquarters
town of Kola Diba, which is itself some 24 km south-west of Gonder.

Administratively, the MPIDP is situated in Dembia Woreda, North Gonder Zone, Amhara National Regional
State (Figure 2-2). Affected Kebeles listed in the FS are Aberjeha Dhena, Achera Mariam, Arebia Kesugu,
Chenker Cherkose, Debre Zuria, Guramba Bata, Jangua Mariam, and Seraba Dabelo. The PCA boundary
also includes a small part of Meskele Kiristos Kebele (Map 1, Annex 1).
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Figure 2-1: Proposed Megech Pump Project Command Area (Source: MPIDP FS)
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Figure 2-2: Amhara Region - Woredas

Project Area

Source: Yilma & Awulachew  (2009)

2.5 PROJECT DESIGN

2.5.1 Pumping Station and Administration Block

The pumping station will be located directly on the shore of the lake some 1.5 km north of the port of
Gorgora (Photo 2-1, Figure 2-1). This site, a rocky headland, was chosen considering criteria including
shortness of the approach channel, minimised disturbance to the existing shoreline, protection from the
influence of the Dirma River, good foundation conditions (basalt), favourable topography in relation to
the canal headworks, and a short rising main (pressurised pipe).

The 300 m approach channel in the lake is designed to operate at lake levels between 1784.00 m asl and
1788 m asl, and will have rockfill banks on both sides with access for maintenance vehicles.

The pumping station will be equipped with 5 vertical deep well turbine pumps, installed on a concrete
platform above flood level and housed in a pump house. Each pump unit will be rated at 4,550 m3/h
against a head of 17.5 m, with rated power of 350 kW. Space will be provided for a future sixth pump.
Electricity will be provided by EEPCo from the local grid (Gorgora) by a new 15 kV line to a new sub-
station rated at 2,500 kVA. The station will have two 1,500 kVA transformers. Standby power will be
provided by a diesel generating set rated at 2,000 kVA, with a 50 m? bulk fuel tank.
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Photo 2-1: View south from Kurtiye Hill to pumping station site (middle distance) and Gorgora town

The pumping station will be provided with auxiliary features and equipment such as an overhead
travelling crane (5 t), gantry crane (3 t), trashracks to prevent ingress of floating debris, steel stoplogs
and sluicegates to isolate the wet well for maintenance, and instrumentation. Additional facilities will
include storage, workshop, possibly staff accommodation, parking areas and security fencing around the
compound.

From the pumping station, a single rising main (steel pipe, dia 1500 mm) 120 m long will carry deliver
water to the headworks of the main canal. The maximum discharge at the headworks with all 5 pumps
running would be 6.33 m?/s.

An administration compound will be constructed on the access road to the pumping station and
headworks.

2.5.2 Canals and Cross-Drainage

The main canal will be a contour canal 20.70 km long with an initial water surface elevation of 1,799.35
m asl and a final elevation (controlled by structures) of 1793.85 m asl (Map 2, Annex 1). The canal will
be able to supply the whole PCA simultaneously during peak demand and therefore has a design
discharge of 5.75 m3/s at the headworks, falling to 5.00 m>/s at Km 10.18 and 2.00 m3/s at Km 18.57.

The first 5.28 km of the canal will pass through sloping, rocky terrain and will be concrete or clay lined to
minimise seepage. The remaining 15.4 km will be in vertisols (black cotton soils) and will be unlined. The
canal will have a trapezoidal cross-section with a bed width varying from 4.3 to 2.6 m and side slopes of
1:1.5 V:H. Water depths will vary from 1.55 m to 1.05 m at full supply, and the freeboard at these
depths will vary from 1.23 m to 0.50 m.

The main canal will be provided with a service road on the command area side, and an interceptor drain
of some 2 m?on the uphill side for the first 10 km. Thus the total width of construction for the first 10 km
would be about 30 m, depending on side slope, and the remaining 10.7 km (without the interceptor
drain) would be about 20 m.

The main canal will be provided with structures to control water levels and measure flow: flow will be
measured by a concrete flume32 at km 1.2. Four cross regulators with regulating gates will control water
levels along the main canal, at km 5.28, 10.18, 14.43 and 18.57. The gates will be electrically operated
with a manual over-ride. Power will be supplied by EEPCo (three phase 400/230V).

The main canal will have 15 cross-drainage structures:

+ 5 aqueducts will carry the main canal across streams, some of which will have to be excavated to
provide for safe passage of the 50-year flood. The aqueducts will be rectangular in reinforced
concrete. The service road will cross the streams on fords or culverted crossings ("Irish bridges").

« 10 cross-drainage siphons will carry streams under the main canal. At these locations the canal
and the streams are at almost the same level. The 50-year flood discharge of the streams varies
from an estimated 1.23 m3/s to 57.7 m3/s. The siphons will consist of concrete pipes or
reinforced concrete boxes, according to discharge.

32 Replogle flume.
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+ To cross the Dirma River, the main canal will be carried under the river channel in a rectangular
reinforced concrete tube of around 2 x 2 m square and 155 m length. The design assumes that
the Nededit River will be diverted into the old bed of the Megech River above the command area.

An escape structure will be provided at Km 17.15 near the Dirma River, for emergencies.

12 secondary and 12 sub-secondary canals will take off from the main canal and run down the prevailing
slope towards the lake. These will be provided with constant head orifice headworks to control and
measure the water supply from the main canal. This type of head regulator depends on a constant water
level in the supply channel, and is relatively resistant to interference. The canals will have design
discharges of between 0.065 m3/s to 1.593 m3/s and lengths of from 33 m to 7,846 m. They will be
unlined. The total length of the secondary canals will be 60 km. Each canal will have a service road on
the embankment on one side, either 3.0 or 4.0 m wide.

The secondary canals will be equipped with pre-cast concrete gated orifice turnouts for tertiary canals,
masonry measuring flumes at each turnout, check drops every km (the natural slope is approximately 1
to 1.5 m/km; the canals are designed with a longitudinal profile of 0.22 to 0.40 m/km), and cross-
drainage siphons (estimated 1 per 2 km; although the secondary canals run on very shallow ridgetops,
there are some 25 locations where siphons will be required to prevent obstruction of natural drainage
between depressions).

2.5.3 On-Farm Layout

Water from the secondary canals will be delivered to standard size irrigation plots by unlined tertiary
canals, running on the contour, and field ditches (FD) perpendicular to the contour. The Field ditches will
be designed and constructed by Water Users' Associations. Both the tertiary canals and the field ditches
will have cross-gates to prevent downstream flow, as necessary.

The basic irrigation unit will be rectangular, 100 m x 200 m, and served by one field ditch. In some cases
one ditch may be able to serve two plots. Each 2.0 ha plot will be divided into 8 sub-plots, probably
farmed by different families.

The recommended irrigation method in the FS is furrow irrigation on the contour. Border irrigation
(flooding of the entire field) is not recommended since it requires precise land levelling and creates a
higher risk of waterlogging and salinisation. Water will be supplied to the 100 m long furrows from the
field ditches by means of siphons (75 mm dia portable plastic pipe), gated outlets, or sub-field ditches. In
general, the slope of the furrows will be 0.1 to 0.3%.

The FS proposes 267 furrows per basic irrigation unit, each 100 m long on the contour and 25-35 cm
wide, served by furrows 40-50 cm wide. Land preparation, including precise levelling, will be carried out
by beneficiaries.

2.5.4 Internal Drainage

The major sources of excess water in the PCA are (a) rainfall and (b) flooding from streams and rivers,
exacerbated by (c) fluctuations in lake water levels. Drainage is required to (i) accelerate the removal of
water during flood events, (ii) maintain groundwater levels sufficiently low so as to avoid waterlogging of
plant roots and the risk of salinisation, and (iii) drain surplus irrigation water.

The PCA will be drained by a surface drainage system based on the main natural drainage channels,
comprising:
« 732 field drains adjacent to each plot, total length of 266 km.
« 138 tertiary drains, total length 115.8 km.
+ 6 primary drains, total length 12.4 km.
« 14 outfall drains, excavated along existing natural watercourses, outfalling to the Nededit, Dirma
and Kirsit Rivers or directly to Lake Tana, total length 47.1 km.

Field drain design is based on expected rainfall runoff, which at some 12.5 I/s per 2 ha plot is about three
times the expected irrigation surplus runoff.
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Note: the soils in the PCA are "black cotton soils" (vertisols), which are heavy clays with low hydraulic
conductivity33. Water movement into these soils (infiltration), or sideways within them, is negligible
except when the soils are very dry and have cracked, a characteristic of black cotton soils (Photo 4-3).
Once wet, they swell and become, effectively, impermeable. Sub-surface drainage does not work in these
soils.

2.5.5 Flood Protection

The PCA is drained by three main existing natural waterways, the Dirma, Nededit and Kirsit Rivers
(catchment areas: 454 km?, 62 km?, and 13 km? respectively). The capacity of these channels is very
small compared to their discharges, resulting in flooding over a large part of the PCA. Therefore (i) the
Nededit will be diverted to the channel of the Old Megech River just above the PCA by the Megech Gravity
I&D Project, (ii) the channels of the Kirsit and Dirma Rivers will be enlarged to provide for discharge of
the 10-year floods; (ii) because it is not practical or economic to excavate the channels sufficiently for
the 10-year flood, it is proposed that as well as some excavation the channel enlargements should
include flood dykes along the banks of both the Dirma and Nededit Rivers. The dykes will be set back
some 25 to 40 m from the existing river banks (~ 10 to 25 m from the banks of the future enlarged
channels) (Figure 2-3). To avoid damage to the dykes during severe floods (>1 in 10 year return period)
the dykes will be provided with spillways into the protected farmland.

Figure 2-3: Dirma River: Channelisation and Dyking Proposal - Typical Cross Section

Source: MPIDP FS Drawing C.3-8

2.5.6 Access: Roads and Bridges

It is proposed to construct some 87 km of unpaved roads, as follows (all figures approximate)34:

« Service road along main canal: 20.57 km.

« Service roads along secondary canals: 15.32 km.

« Combination road: 32 km.

+ Access road: 5.5 km.

+  Community link road: 13.81 km.
It is proposed that 3 road bridges should be constructed across the main canal, and 41 road bridges over
the secondary canals (Figure 5-1). The service road along the main canal will cross the Dirma River by an

"Irish crossing" (ventilated ford); the Nededit River will be diverted by the Megech Gravity I&D Project
and therefore will not require a crossing.

It is expected that the community link roads will be built by the beneficiary communities.

2.5.7 Settlements

The canal and drain layout serves all cultivable land within the command area, irrespective of whether
this lies within settlements or not. Within settlements the feasibility-level layout generally aligns canals
and drains along existing plot boundaries, between houses. The FS does not provide details of how
settlements will be reorganised to facilitate maximum irrigation development.

33 Hydraulic conductivity: measure of how fast water can move sideways through a soil.
34 Data from Annex C.5 of the Nov. 2009 MPIDP Draft Feasibility Study.
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2.6 PROJECT OPERATION

2.6.1 Cropping Patterns

The project's water demand estimates and economic analysis are based on an assumed cropping pattern
based on two crop combinations ("crop baskets") as shown in Table 2-3. In addition, some 2% of the
arable land of the command area is judged to be suitable for tree and perennial crops such as banana,
mango, avocado, guava, orange, and coffee.

The two baskets of field crops both allow double cropping (two crops per year), and in some cases a third
crop of a quick-maturing vegetable such as peas or beans.

Table 2-3: Proposed Crop Baskets for the MPIDP

Basket 1 Basket 2

(% of (% of

area) area)
Wet season Rice 50 50
crops (rainfed) Teff 25 25
Niger seed 15 15
Finger millet 10 10
Dry season crops | Vegetables/spices 25 20
(irrigated) Cereals 25 20
Oil crops 25 20
Pulses 25 20
Industrial crops 0 20

Source: Feasibility Study Table C.1-3

2.6.2 Operation during Peak Demand

Peak water demand for the proposed crops will occur in February. During this period the irrigation
interval will be 8 days, to avoid repeated demands for work on Sundays on the same tertiary canals.

Under this system water will be supplied to farmers' plots every 8 days. The recommended method of
operation is that the tertiary canals are maintained at full supply level, but only 1 in every 8 field ditches
is operated on any one day. Therefore each tertiary canal only needs to supply 1 in 8 plots on any one
day. At peak demand, the secondary canals will provide 140 m3/hr to the tertiary canals, which will
provide 129 m3/hr to one field ditch for one day of 12 hours of operation (06:00 to 18:00). The flow in
the field ditch, 119 m3/hr, will be diverted to a group of 66 to 67 furrows for approximately 3 hours, and
then to the remaining groups of furrows in the plot, in succession. (The reduced flows along the system

of canals and ditches reflect losses due to seepage, evapotranspiration3>, etc.).

The FS describes several methods for irrigation scheduling at field level (determination of the best timing
and volume of water required for the specific crop being grown) based on water balance methods or soil
moisture measurements, but does not provide details of the organisation which will undertake this during
project operation.

2.6.3 Operation during Reduced Demand

Reduced irrigation demand will be experienced from October to June, except February. At this time the
irrigation interval will remain 8 days, but water will be applied to each plot for less time. July, August and
September are peak rainy season months, and no irrigation demand is forecast for this period. However,
canals will be kept filled in order to prevent soil cracking and seepage losses.

35 Evapotranspiration (ET): water uptake by plants and its subsequent evaporation from the leaves.
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2.7 ASSOCIATED FEATURES, FACILITIES AND SERVICES

2.7.1 Livestock

With respect to livestock feed, the FS recommends that some 8% of the irrigated area should be
dedicated to rainfed grazing, and that 5% of the 4,000 ha to be irrigated should be allocated for fodder
crops. These would be grasses such as Elephant grass, Guinea grass, Setaria, Rhodes grass, and
Phalaris, with some persistent legumes such as Greenleaf Desmodium.

In addition, the FS recommends (i) the planting of leguminous trees and shrubs in hedges around
homesteads (Sesbania, Leucaena, Tree Lucerne, Pigeon Pea), (ii) undersowing forage legumes into
sorghum and maize, (iii) using anti-erosion contour strips for forage production, (iv) establishment of
mixed pasture based on Rhodes grass and conserving this as hay or silage, (v) growing annual and short-
term perennial forage for cut-and-carry systems, (vi) over-sowing grazing land with robust (grazing-
tolerant) legumes, and (vii) improving crop residues as a source of feed through better handling, storage
and treatment to increase palatability and digestibility.

With respect to livestock improvement, the FS proposes (i) breed improvement by artificial insemination,
(ii) cattle and small-ruminant fattening, including use of the indigenous dual-purpose Fogera cattle for
this purpose, (iii) improvement of poultry breeds, (iv) promoting beekeeping and increasing hive yields
by better training, technologies and equipment, and (v) improving veterinary services.

The FS does not provide any details of the organisation which would promote and deliver these livestock-
related programmes and services.

2.7.2 Extension Services

The FS emphasises the importance of technical support to the success of the scheme:

"Promoting irrigation without building up the professional leadership to support
growers in their more complex day to day decision-making is not possible".

The FS then provides details of the type of services required and methods recommended, including a
technical database, extension agronomists, participatory decision-making by producers, field trials and
demonstration plots, extension and adoption of technologies by producers, written guidelines for
commodity production, systematic crop protection and the use of pesticides, formulation of IPM
principles, crop protection extension specialists, Quality Management techniques, inspections and training
by field agents of processing and marketing bodies, use of mass media, advisors recruited from recent
university graduates, experienced field technicians, overseas training of extension advisors and
researchers, in-service training to build up team field expertise, crop-soil-water laboratories, weather
stations, use of monitoring and evaluation as a dynamic management tool, involvement of subject matter
specialists, technical advisors and leading growers in M&E, site-specific research especially of the
irrigation and fertiliser requirements of the major crops in the area, training of trainers, etc. The FS does
not provide any details of the organisation which might supply these specialists and services, or how they
will be funded.

Support for extension services is provided under Component 2 of ENIDP, Agricultural and Market
Development (US$17.0 million total, including IDA funding of US$13.5 million, Borrower financing of
US$0.6 million and a Beneficiaries' contribution of US$2.9 million)3®. This component will provide
resources to support the delivery of advisory services, adaptive research and development, the
strengthening of research-extension-farmer linkages, the improvement of market linkages, and increased
pluralism in market delivery. Activities under this component are being implemented by the ANRS
BoARD, and include a market assessment study (Langmead et al. 2007), development of action plans for
commercial production of oilseeds and pulses (NIRAS 2009), and a series of small-scale research
activities under the leadership of ARARI (see list at Annex 4.3).

Component 3 of ENIDP, Irrigation Management, will develop and strengthen water user associations and
promote public-private partnerships in irrigation infrastructure management.

36 world Bank: Project Appraisal Document, 2007.
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2.7.3 Credit

The FS states that credit is a prerequisite for successful implementation of the project. It suggests that
credit would be provided to farmers either via growers cooperatives, or by cooperative agro-industries,
and that government intervention could be in the form of safety nets, reduced interest rates, or crop
insurance.

2.7.4 Inputs

The FS states that technical service centres - for the supply of tools, packaging, mechanical services etc.
- will be established "near villages such as Kola Diba and at the relevant Kebele level, and for certain
services at urban centres such as Gonder". Costs would be recovered on a fee basis. No implementation
details are provided.

According to the FS, at present about 90% of the seeds used in the PCA are local seeds stored by
farmers from the previous year's harvest. No seed-dressing is undertaken, leaving seeds vulnerable to
soil pests and seed-borne diseases. Some planting materials are often difficult to find (e.g. sweet potato,
potato, garlic and good quality tomato seeds). The FS proposes that service centres and agricultural input
outlets should carry quality planting material sourced from both the Ethiopian Seed Enterprise (ESE) and
from overseas.

At present farmers obtain fertiliser (DAP, urea) from the Woreda Agriculture and Rural Development
Office through farmers' service cooperatives. This system is affected by constraints such as high prices,
limited access, delays in delivery and lack of flexibility. The Study proposes that fertilisers are made
available to growers at fair prices "at service and supply centres to be established in the region" by
grower organisations, government or the private sector.

2.7.5 Mechanisation

The FS proposes that, initially, hand-operated two-wheel mechanised cultivation tools be introduced to
enable the creation and maintenance of uniform furrows and flat seed-beds and to incorporate fertiliser
into the soil. Tractors would be introduced later.

2.7.6 Crop Storage, Processing and Marketing

The FS does not provide details of the crop storage, processing or marketing systems necessary for
scheme operation. As noted, the development of links to markets is the subject of ENIDP Component 2.

2.7.7 Electricity and Other Infrastructure Development

The FS does not provide information on the provision of electricity to the PCA except to the pumping
station, which will be done by the Ethiopian Electric Power Corporation (EEPCo), or on the provision of
any other infrastructure development apart from the roads, bridges and flood dykes described above.

2.7.8 Social Development

The FS does not provide information on social development objectives or initiatives such as
improvements in literacy, micro-credit, health, domestic water supplies or sanitation.
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2.8 MANAGEMENT PROPOSALS

2.8.1 Roles of Major Players
The arrangements for project implementation are understood to be as follows:

Land acquisition and redistribution

« Land acquisition and redistribution will be carried out by Dembia Woreda Administration,
specifically the Woreda-level Environmental Protection, Land Administration and Use Office, and
within this the department of Rural Land Administration. The land consolidation process will be
supported by the Private Sector Participation (PSP) contractor under its Management Services
Contract (MSC) with MoWE.

Construction

«  Construction will be carried out by a private sector contractor commissioned through a standard
international tendering procedure in compliance with World Bank procurement rules.

+ Construction supervision will be carried out by a separate internationally-selected contractor (the
PSP contractor), on behalf of MOWE.

Operation

+  The PSP contractor will also (i) operate and maintain the off-farm components of the system for a
set period (5-6 years), (ii) provide "customer services", specifically the collection of water-user
fees from WUAs on behalf of GoE, (iii) provide advice to WUAs and farmers, and (iv) undertake
various aspects of monitoring, during (a) the transition period of land reallocation and
construction, and (b) normal operation and maintenance.

The operation and maintenance contractor may be encouraged to provide services such as extension,
inputs, and marketing by incentives including a matching grant mechanism (source of funds: the IDA)
and the potential for profiting from added value.

GoE will:
+  Own the scheme (the infrastructure).
« Pay the costs of construction.
« Pay the operator an operator's tariff to cover the full costs of O&M of the scheme.

+ With the regional government, arrange for programmes of agricultural extension, other
agricultural services and links to market.

Farmers will:
« Organise into WUAs to operate and maintain their on-farm systems.

+ Provide a "beneficiary contribution" in kind, by constructing their own field channels (field canals
and field drains), by levelling their land to permit furrow irrigation, and by constructing
community roads.

« Pay a user fee for water which will gradually increase until it covers the full costs of off-farm
O&M.

2.8.2 Project Implementation

The roles and responsibilities of different organisations for implementation of ENIDP (which covers a
number of irrigation and drainage projects around Lake Tana) are set out in the Memorandum of
Understanding among Implementing Agencies on the Project Management and Implementation Modality
(ENIDP-Amhara Region Project Coordination Office 2009). According to the MoU:

« The MoOWE, specifically a Project Coordination Office (PCO) headed by a National Project
Coordinator (NPCO), is responsible for overall coordination of the project. The NPCO is guided by
a National Project Steering Committee (NPSC) chaired by the State Minister of MOWE.

+ At regional level, the Office of the Regional President appoints a Regional Project Coordinator
(RPC) to head a Regional Project Coordination Office (RPCO) housed in the Bureau of Finance and
Economic Development (BoFED) in Bahir Dar. The RPC coordinates project activities among
participating agencies in the region, in particular BoWRD, BoARD, ARARI, BoEPLAU and CPA, and
also liaises with participating Woredas and Kebeles. The RPC will be guided by a Regional Project
Steering Committee (RPSC) chaired by the Regional President and comprising representatives
from relevant departments and also WUAs, local universities, NGOs and the private sector, as
appropriate. In addition to project oversight and guidance, the RPSC has a monitoring and
evaluation role.
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+ At zonal level, the zonal administrator for North Gonder Zone is responsible for overseeing
implementation of ENIDP in general and woreda project activities in particular.

« At woreda level, the Dembia Woreda Office Administrator is responsible for coordinating and
directing the project, and for chairing a Woreda Project Implementation Team (WPIT) comprising
heads of relevant departments (Agriculture and Rural Development, Water Resources,
Environmental Protection, etc.). The head of the Office of Agriculture and Rural Development
serves as the secretariat for the WPIT.

Amongst other duties, the WPIT is responsible for (i) capacity building for farmers in irrigated
agriculture, (ii) capacity building for applied research and extension services, (iii) assisting
communities in selecting and contracting local service providers, (iv) assisting communities to
establish WUAs, and (v) the introduction of three grants: (a) Farmers Advisory Service Fund
(FASF); (b) Advisory Service Development Fund (ASDF); and (c) Fund for Farmer-Research
Extension Groups (FREG).

2.8.3 Off-farm Operation and Maintenance

As noted above, off-farm O&M will be carried out by a private sector contractor. After the contract period
of 8 years, the contract will be re-negotiated or re-tendered to transfer additional risk (and associated
opportunity) to the private sector.

2.8.4 On-farm Operation and Maintenance

Operation and maintenance of tertiary canals and drains and associated structures will be by WUAs
established as legal entities under the new WUA legislation (in preparation).

+ The tertiary canals and drains and all structures (gates, pipe outlets, regulators) will require
annual maintenance by the concerned WUA.

« Field ditches and field drains will require maintenance by the 8 users of each basic irrigation unit
- weed removal and maintenance of slopes and profile.

+  Furrows will require continuous maintenance by the individual sub-plot users.

2.9 PROJECT CONSTRUCTION

The FS and Detailed Design Report do not provide details of the construction process. The following
description is based on discussions with key informants and the Consultant's experience.

The project has been packaged as a single contract for International Competitive Bidding (ICB) in line
with the Bank's rules for procurement. The client (Owner) will be the MOWE. Construction supervision will
be provided by an independent consulting firm on behalf of the Owner.

The FS assumes a 24 month construction period. The ToR for the management services contract (MSC),
which includes construction supervision, provides for a phased, 36 month construction period.

Land for construction camps will be provided by the Woreda. The locations of the camps have not been
determined yet. One will be close to or at the pumping station. Others will be required elsewhere near or
in the PCA.

Land for construction of the permanent works (pumping station, canals, drains, access and service roads)
will be provided by the Woreda following completion of the necessary compensation and resettlement
actions in accordance with the project's Resettlement Action Plan (RAP)37.

The labour force will be several hundred, comprising the supervision consultant's skilled staff, the
contractor's skilled staff, semi-skilled staff including technicians, equipment operators and drivers,
unskilled labourers, and site security personnel.

Construction materials will be sourced as follows:

+ Aggregates (sand and gravel) and rock: from local borrow pits, from the Megech and other rivers
(subject to further testing), and from sites near Gonder.

«  Fill: from surplus excavation and from borrow pits.
« Cement, steel (re-bar), fuel, other miscellaneous supplies: from the local (Ethiopian) market.
« Electrical and other specialised equipment, including the pumps and transformers: imported.

37 In preparation by SMEC for the MoWR, in line with the Resettlement Policy Framework for ENIDP (ERM 2007). A
draft became available in August 2010.
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As noted, the beneficiaries are expected to contribute to the project by designing and constructing field
ditches and drains, levelling their re-allocated and consolidated plots, and building community link roads.

2.10 PROJECT TIMING AND PHASING

The project is intended for fast-track implementation. Loan financing for the project (see next Section) is
understood to have an 8-year implementation period. GoE will provide top-up funding.

The economic analysis in the FS assumes a theoretical schedule for project implementation and yield
improvement: a 5-year Stage 1, including 2 years for construction, a 4-year transition period, and full
production from Year 10.

Tendering will be carried out during 2011. Award of contracts will be dependent on approval of project
financing. This in turn will be dependent on approval by MOWE and the Bank of the project's design,
economics, RAP and environmental and social sustainability. Implementation of the project on the ground
will depend on compliance with milestones in the project's RAP and any loan conditionality linked to
measures in the Environmental and Social Management Plan (ESMP).

The earliest that construction could commence on a large scale would be the 2011-2012 dry season.
Construction would then be complete by the end of 2013 at the earliest.

The ToR for the MSC described a phased construction and implementation process: irrigation would
commence on the west side of the Dirma River in Project Year 3 (980 ha) before rolling out to the east
(3,060 ha) in subsequent years. An initial 70% uptake is assumed, giving the actual irrigated areas by
year shown in Table 2-4.

Table 2-4: Irrigated Area by Project Year (ha)

Irrigated area 1 2 3 4 5 6 7 8
Phase 1 686 735 833 931 980 980
Phase 2 2,142 2,295 2,601 2,907 3,060
Total T 686 2,877 3,128 3,532 3,887 4,040

Source: ToR for Management Services Contract

2.11 PROJECT FINANCING

The project will be financed through a Specific Investment Loan (SIL) from the International
Development Association (IDA), an arm of the World Bank. The loan will have an 8-year implementation
period, and will include construction of the Ribb I&D Project.
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3. Policy, Legal and Administrative Framework

3.1 INTRODUCTION

This chapter outlines the policy, legal and administrative framework governing environmental issues in
Ethiopia, highlights other relevant policies, laws and institutions, and reviews applicable international
policies and legislation including that of the project's international sponsor, the World Bank.

Note: the gaps and challenges faced by Ethiopia's EIA system as a whole have been reviewed recently in
Mellesse Damtie & Mesfin Bayou (2008).

3.2 NATIONAL ENVIRONMENTAL PoLICY, LAWS AND INSTITUTIONS

3.2.1 Institutional Framework

As stated in the MPIDP FS (Tahal-CECE 2010), in 1995, the EPA was created by means of the
Environmental Protection Authority Establishment Proclamation (Proclamation No. 9/1995). At the same
time, an Environmental Protection Council (EPC) was established, with representatives from most of the
federal ministries to supervise the EPA’s activities. The Director-General of the EPA was to serve as the
Secretary to the Council and the EPA took on the duties previously assigned to the Ministry of Natural
Resources Development and Environmental Protection (MoNREP). The mandate and duties of the EPA
were subsequently clarified in the Establishment of Environmental Protection Organs Proclamation
(Proclamation No. 295/2002).

The EPA is an independent authority, acting outside the main ministerial structures and reporting directly
to the prime minister. The federal EPA is the key national level environmental agency, with a mandate to
address environmental issues. The environmental legislation gives the EPA powers to fulfil its role,
support all federal agencies in establishing environmental units, and develop skills in strategic
environmental analysis of policies and public instruments. The EPA is involved in the development of
environmental policy and legislation, setting environmental quality standards for air, water and soils,
monitoring pollution, establishing EIA procedures and an environmental information system, and
undertaking capacity development in relevant agencies to ensure the integration of environmental
management in policy development and decision making.

The federal EPA is responsible for:

« Establishment of a system for environmental assessment of public and private sector projects, as
well as social and economic development policies, strategies, laws, and programs of federal level
functions.

+ Review, decision-making and follow-up implementation of environmental impact study reports for
projects, as well as social and economic development programs or plans where they are subject
to federal licensing, execution or supervision; also proposed activities subject to execution by a
federal agency, likely to entail inter- or trans-regional and international impacts.

« Notification of its decision to the concerned licensing agency at or before the time specified in the
appropriate law or directives.

+ Auditing and regulation of implementation of the conditions attached to the decision.

+ Provision of advice and technical support to the regional environmental agencies, sectoral
institutions and proponents.

+ Making its decisions and the EIA report available to the public.
+ Resolution of complaints and grievances in good faith and at the appropriate time.

+ Development of incentives or disincentive structures required for compliance with regional
environmental agency requirements.
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3.2.2 Environmental Policy and Strategies

3.2.2.1 National and Regional Conservation Strategies

As stated in the MPIDP FS, the major environmental and natural resources management issues facing
Ethiopia are well documented in the Conservation Strategy of Ethiopia (FDRE, 1997). The CSE sets out
detailed strategies and action plans as well as the institutional arrangements required for the
implementation of sectoral as well as cross-sectoral interventions for the management of Ethiopia’s
natural, man-made and cultural resources. The CSE provides a strategic framework detailing principles,
guidelines and strategies for the effective management of the environment. The most important areas
that are considered in the document include the following:

« Improvement of soils, crop and animal husbandry for sustainable agricultural production.
« Management of forest and woodland resources.

« Development of water resources for irrigation, hydroelectricity and water supply.

+ Rangeland management and pastoral development.

+  Promotion of individual participation in sustainable development of natural, artificial and cultural
resources, and environmental protection.

« Land resource use policy and strategies; physical land use planning.

« Integration of social, cultural and gender issues in sustainable resources and environmental
management.

+ Development of environmental education, public awareness and human resources.

Implementation of the CSE required the formulation of region-specific conservation strategies in line with
federal environmental policy, which was approved in 1997. Consequently, the ANRS government
established a Regional Conservation Strategy Steering Committee to facilitate formulation of the regional
conservation strategy (RCS). Accordingly, the Steering Committee organized a technical team by pooling
experts from relevant sectors within the region, and the Amhara National Regional State Conservation
Strategy document was prepared in July 1999. The work is presented in three volumes, namely:
Resource Base; Policy Issues, Including Institutional Framework; and Action Plan and Investment
Programs.

3.2.2.2 Environmental [Protection] Policy of Ethiopia

As stated in the MPIDP FS, in 1997 the government adopted the Environmental Protection Policy of
Ethiopia, which is based primarily on the conservation strategy of the country. The policy consists mainly
of guiding principles and various sectoral and cross-sectoral policies for sustainable environmental
management.
The principal features of the Environmental Protection Policy of Ethiopia are:

«  Provides for protection of human and natural environments.

«  Provides for an early consideration of environmental impacts in projects and program design.

« Recognizes public consultation.

« Includes mitigation plans and contingency plans.

+  Provides for auditing and monitoring.

« Establishes legally binding requirements.

« Institutionalizes policy implementation.

3.2.3 Environmental Laws

3.2.3.1 Constitution of the Federal Democratic Republic of Ethiopia (1995)

As stated in the MPIDP FS, the Constitution is the supreme law of the country, whose provisions all other
policies, regulations and institutional frameworks must comply with. The Constitution of the FDRE
(Proclamation No. 1/1995 as amended) is the foundation for human rights, and natural resources and
environmental management. The Constitution states that:

+ Government and all Ethiopian citizens shall have the duty to protect the country’s environment
and natural resources.

« Design and implementation of programs and projects of development shall not damage or
destroy the environment.
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+ The People have the right to full consultation and expression of views in the planning and
implementation of environment policies and projects that affect them directly.

The concepts of sustainable development and environmental rights are enshrined in the Constitution of
the FDRE. Article 44 of the revised Constitution of the FDRE states that all persons who have been
displaced or whose livelihood has been adversely affected because of state programs have the right to
commensurate monetary or alternative means of compensation, including relocation with adequate state
assistance. However, the compensation does not take into account the value of land.

3.2.3.2 Establishment of Environmental Protection Organs (Proclamation No.
295/2002)

As stated in the MPIDP FS, this law clarifies the institutional mandate and responsibilities of the EPA and
aims to integrate environmental considerations into the policies and decision-making of sectoral agencies
through such means as the establishment of environmental units in these agencies at the federal level
and the creation of independent environmental agencies at the regional level.

This law also re-established the Environmental Council, a cross-sectoral co-coordinating body that
advises the federal EPA and supervises its activities. The mandate of the Council includes: (i) reviewing
environmental polices, strategies and laws proposed by the EPA and issuing recommendations to
government; (ii) providing appropriate advice on the implementation of the Environmental Protection
Policy of Ethiopia; and (iii) reviewing and approving directives, guidelines, and environmental standards
prepared by the EPA.

Importantly, the proclamation also requires all '‘competent agencies' (such as the MoWE) to establish or
designate a sectoral environmental unit responsible for coordination and follow up to ensure that
activities are in line with the proclamation and with other environmental protection requirements.

3.2.3.3 Environmental Impact Assessment (Proclamation No. 299/2002)

As stated in the MPIDP FS, this Proclamation (No. 299/2002) aims primarily at making the EIA
mandatory for categories of projects specified under a directive issued by the EPA. The law specifies the
projects and activities that will require an environmental impact assessment (EIA). The proponent of the
project must prepare the EIA following the format specified in the legislation. The EPA will then review
the EIA and either approve the project (with or without conditions) or reject it. Under this legislation, the
EPA has to prepare procedures, regulations, environmental guidelines and standards for the EIA.
Environmental guidelines are among the tools for facilitating the consideration of environmental issues
and principles of sustainable development and their inclusion in development proposals. The Proclamation
requires, among other things:

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

« 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.

+ The EPA or the relevant regional environmental agencies may issue an exemption from carrying
out an EIA in projects with an insignificant environmental impact.

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

Procedures that need to be followed in the process of conducting an environmental impact assessment
are described in the Proclamation. Thus a project developer is expected to act as follows:

+ Undertake a timely environmental impact assessment, identifying the likely adverse impacts,
incorporating the means of their prevention, and submitting the environmental impact study
report accompanied by the necessary documents to the EPA or the relevant regional
environmental agency.

+ Ensure that an environmental impact assessment is conducted and an environmental impact
study report is prepared by an expert who meets the requirements set forth by the directive
issued by the EPA.

«  Submit an environmental impact study report to the EPA or the relevant regional environmental
agency for review.

Environmental and Social Impact Assessment of about 20,000 ha @
Irrigation and Drainage Schemes at Megech Pump (at Seraba), Ribb and Anger Dam
- ESIA of Megech Scheme -



Page 3-4 Ministry of Water and Energy

3.2.3.4 Environmental Pollution Control (Proclamation No. 300/2002)

As stated in the MPIDP FS, Proclamation No. 300/2002 on Environmental Pollution Control primarily aims
to ensure the right of citizens to a healthy environment and to impose obligations to protect the
environment of the country. The law addresses the management of hazardous waste; establishment of
environmental quality standards for air, water and soil; and monitoring of pollution. The problem of
improper handling of hazardous substances related to activities such as pest management and industrial
development are becoming a serious environmental concern. In this connection the Proclamation
provides a basis from which the relevant environmental standards applicable to Ethiopia can be
developed, while sanctioning violation of these standards as criminally punishable offences.

In order to ensure implementation of environmental standards and related requirements, inspectors
belonging to the EPA or 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, at their discretion. Such
wide powers derive from Ethiopia's serious concern and commitment to protecting the environment from
pollution.

3.2.4 Regional Environmental Protection Framework

As stated in the MPIDP FS, the Environmental Protection Organs Establishment Proclamation
(Proclamation No. 295/2002) provides for the establishment of regional environmental protection organs.
Based on this proclamation, ANRS established the Environmental Protection and Land Use Authority
(EPLAUA: now renamed the Bureau of Environmental Protection, Land Administration and Use
(BoEPLAU)) with a view to ensuring conservation of the natural resources in the region. BoEPLAU's
responsibilities include:
+ Adoption and interpretation of federal level EIA policies and systems or requirements in line with
their respective local realities.
« Establishment of a system for EIA of public and private projects, as well as social and economic
development policies, strategies, laws and programs of regional level functions.
+ Notification to the federal EPA about malpractices affecting environmental sustainability and
cooperation with the federal EPA in investigation of complaints.

+ Administration, oversight, and major decision-making regarding assessment of the possible
regional impact of projects in the process of licensing and execution.

Regarding projects and activities under the jurisdiction of the federal EPA, the equivalent regional
environment offices are required to verify or confirm that:

+ Biophysical and socio-economic baseline conditions are adequately and truly described.

« Major issues are well defined during scoping and explicitly indicated in the Terms of Reference
(ToR).

+ Interested and affected parties or their representatives are provided with all means and facilities
(e.g. notices, assembly halls, reasonable time, understandable language), enabling them to
adequately air their views and concerns.

- Interested and affected parties have agreed to and are satisfied with the terms of compensation
and the appropriateness of the Environmental Management Plan (EMP).

+ Environmental monitoring activities are undertaken within an appropriate time with the
involvement of interested and affected parties, and regular reporting is made in good faith and
time to all concerned.

+ The proponent/consultant meets the local and regional legal and policy requirements and obtains
the necessary permits.

+ Envisaged benefits to the communities and regions are tangible.

+ The monitoring plan is logical and allows the participation of relevant bodies in the region.

+ The strategy for impact communication and reporting is understandable and appropriate for
regional level stakeholders.

« The minutes of the consultation process reflect a true and unbiased account of the opinions and
interests of the interested and affected persons at the local level.

BoEPLAU insists on the preparation of an EIA in the case of major projects. It goes further by requiring
EIAs for those projects that have already started operating without an EIA having been conducted, e.g.
an integrated agro-processing industry near Lake Tana, which is required to prepare an EIA document
following the advice of the regional environmental agency. The region adopts and uses national
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proclamations on EIA and pollution control. Guidelines, standards and regulations are required to assist in
the implementation of these important proclamations.

BoEPLAU conducts periodic environmental monitoring of development projects; however, due to financial
and material limitations, monitoring activities are confined mostly to the Bahir Dar and surrounding area.
Monitoring is conducted twice a week in and around Bahir Dar, whereas in more remote parts of the
region monitoring is performed annually due to vehicle problems. The monitoring team is
multidisciplinary in makeup, including professionals such as chemical and industrial engineers, socio-
economic experts, environmentalists, livestock and feed experts, civil construction engineers, soil and
water conservation specialists, architects, and crop production experts. Of the total professionals, nine
are recognized as environmental inspectors.

According to BoEPLAU, the major pollution sources in Lake Tana are drainage from Bahir Dar town,
various solid and liquid wastes from facilities around the lake (hospital, jail, hotels, garages), and
drainage from agricultural fields containing fertilizers and pesticides. Felege Hiwet Hospital has
constructed a treatment plant to prevent contamination of Lake Tana with pollutants from the hospital.

3.2.5 Environmental Permitting Procedures

In Ethiopia, it is normal practice for major projects promoted by the Ministry of Water and Energy and
other ministries to be regulated by the federal Environmental Protection Authority (EPA) in consultation
with the concerned regional regulator (in this case the ANRS BoEPLAU). Under some circumstances these
powers may be delegated to line ministries, such as MOWE.

Definitions of parties in the environmental permitting process in Ethiopia are given in Table 3-1. A
flowchart of the process is given in Figure 3-1.

As a surface water fed irrigation project covering more than 100 ha and a project in an environmentally
sensitive area, the MPIDP is a Schedule 1 project according to the EIA Guideline Document (EPA 2000)
and therefore may require full EIA.

Table 3-1: Definitions of Parties in Environmental Permitting Process

Entity Definition

Proponent Any person that initiates a project, policy or programme, if in the public
sector an organ of government, if in the private sector an investor.

In this case, the MoWE.

Environmental Agency Either the EPA or the Regional Environmental Body mandated by the
Proclamation for the Establishment of Environmental Protection Organs
(Proc. No. 295/2002) and Environmental Impact Assessment Proclamation
(Proc. No. 299/2002) and other relevant laws to oversee and facilitate the
implementation or administration of EA.

Licensing Agency Any organ of government empowered by law to issue an investment permit,
trade or operating license or work permit or register business organisation as
a case may be.

Consulting Firm An institution that can command the required qualified professional working
group that has demonstrated the ability to undertake the EA, and meets the
requirements specified under the relevant law. Appointed to work on behalf
of a proponent.

In this case, BRLi in association with MCE.

Interest and Affected Individuals or groups concerned with or affected by the proposed activity or

Parties its consequences. These may include local communities, the work force,
customers and consumers, environmental interested groups and the general
public.

Source: EIA Procedural Guideline Series 1, EPA, Nov. 2003
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Figure 3-1: Flowchart for EIA and Environmental Permitting Process

Source: ESMF (ERM 2007)

Environmental Guidelines

The GoE, mainly through the EPA, has published a number of guidelines for the EIA process. These cover
EIA procedures in general, the review of EIA documents, and specific sectors: irrigation and pesticides
(EPA). Other relevant guidelines are those on roads (ERA 2001):

EPA. 2000. EIA Guideline Document
EPA. 2003. EIA Procedural Guideline Series 1

EPA. 2003. Guidelines Series Documents for Reviewing Environmental Impact Study Reports (1:
Guidelines for Review Approach; 2: Guidelines for Contents and Scopes of Report; 3: Checklist of
Environmental Characteristics; 4: Review Criteria)

EPA. 2004. Environmental Management Plan (EMP) for the Identified Sectoral Developments in
the Ethiopian Sustainable Development and Poverty Reduction Programme (ESDPRP) (draft)

EPA. 2004. EIA Guidelines on Irrigation, Crop Production, Fertilizer, Pesticides, Fisheries and
Forestry.

EPA. 2004. ESIA Guidelines on Dams and Reservoirs, Hydropower, Water Supply, and Livestock
and Rangeland Management

EPA. 2004. Guideline on Composting
EPA. 2004. Technical Guidelines on Household Waste Management
ERA. 2001. Environmental Procedures Manual

The ANRS government has published its own EIA guidelines based on the 2001 federal guideline, but
simplified for easier use:

EPLAUA. 2006. Simplified General Environmental Impact Assessment Guideline
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3.3 OTHER NATIONAL, REGIONAL AND SECTORAL STRATEGIES, POLICIES, LAWS AND
ORGANISATIONS

3.3.1 Water

3.3.1.1 Policies and Proclamations

Ethiopian Water Resources Management Policy is set out in Proclamation No. 197/2000 (the "WRM
Proclamation"). The policy is intended to promote comprehensive and integrated water resources
management and optimal utilisation of available water resources for sustainable socio-economic
development. Inter alia, the policy calls for conservation and protection of water resources as an integral
feature of the water resources planning and development process, and therefore mandatory EIAs of all
water resource development projects (see Chapter 5 of the EPA's EIA Procedural Guidelines which cover
water development for agriculture and hydropower, as well as associated resettlement).

The proclamation entrusts the Ministry of Water Resources (now MoWE) with broad powers to plan,
manage, use, administer and protect water resources, including the promotion and implementation of
irrigation projects.

The Policy was elaborated in the Ethiopian Water Sector Strategy 2002-2005 (2001), also known as the
National Water Strategy. The purpose of the Strategy was to translate the Policy into action, with the
following specific objectives:

- Improving the living standard and general socio-economic well being of the Ethiopian people.
+ Realising food self-sufficiency and food security in the country.

« Extending water supply and sanitation coverage to large segments of the society, thus achieving
improved environmental health conditions.

+ Generating additional hydro-power.

« Enhancing the contribution of water resources in attaining national development priorities.

+ Promoting the principles of integrated water resources management.
The Strategy was a comprehensive document, covering all aspects of water resources development and
management. Inter alia, it called for mandatory EIAs for all water projects, and promotes gender
mainstreaming (see Section 3.3.12). From an environmental point of view, it is interesting that the

Strategy included a call to "Reclaim existing wetlands" by drainage and other means, but not for their
conservation or the protection of wetland values.

MoWE sub-sectoral policies include Irrigation, Hydropower, and Water Supply and Sanitation, each with
an associated Strategy.

In 2002 MoWR published the Water Sector Development Programme (WSDP) covering the period 2002-
2016 (MoWR 2002). This defines concrete interventions in terms of projects and programmes to achieve
the water policy objectives, using the guidelines set under the National Water Strategy. The WSDP is a
development programme with a 15 year planning period from 2002-2016, divided into three five year
development programmes:

« 2002 - 2006 short term
« 2007 - 2011 medium term
« 2012 - 2016 long term

Components of the WSDP include:
+  Water Supply and Sanitation Development Programme
« Irrigation Development Programme
+ Hydropower Development Programme
+  Water Resource Development Programme
« Institutional Capacity Building Programme

Further details are available on the policy page of the Ministry's website:

http://www.mowr.gov.et/index.php?pagenum=2.4
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3.3.1.2 Federal Institutions

The Ministry of Water Resources (MoWR) was established by Proclamation 256/2001 concerning
Reorganisation of the Executive Organs of the Federal Democratic Republic of Ethiopia in relation to water
management. Until 2010 the Ministry was responsible for the planning, management, utilisation and
protection of water resources. In 2010 responsibility for energy was added to the Ministry's role and it
was renamed the Ministry of Water and Energy (MoWE).

In terms of water resources allocation, important specific powers of MoOWR, now MoWE, are to:
« Issue permits and certificates of Professional Competence;

+ Ensure that studies relating to water resources development, protection, utilisation and control
have been carried out;

« Determine the allocation and manner of use of water resources among various uses and users;

+ Require submission of plans and proposals from any person who applies for a permit to undertake
any kind of water works and approve, reject, or amend such plans and proposals;

« Issue directives regarding water use restrictions in situation of water shortage emergency and
supervise implementation of the same.

The MoWE may delegate its power and duties to other appropriate bodies (such as ABA or other regional
bodies) where this is necessary for efficient execution of its duties. However, the Water Resources
Management Regulations do not delegate to the regions the power to issue water use/wastewater
discharge permits within their respective regions. The MoWE retains the mandate to issue permits for
most of the country’s water resources, although this can be delegated. This is also true for the collection
of fees and water use charges. Therefore, waterworks developed by the regional states would see their
fee collection performed by the MoWE. Furthermore, tariff rates are determined for different water uses
at national level, without the intervention of regional states.

The Ministry has a number of Directorates, including an Irrigation and Drainage Directorate, each with an
environmental team.

Other important water-related federal organisations are:

« The Water Works Design and Supervision Enterprise (WWDSE), established by Regulation
42/1998 as amended by 110/2004 and governed by the Public Enterprises Proclamation 25/1992,
conducts studies regarding hydraulics and water works;

« The Ethiopian Water Works Construction Enterprise (WWCE), established by Council of Ministers'
Regulation No. 156/1994, engages in the construction of water works;

+ The Water Resources Development Fund (WRDF), established pursuant to Proclamation
268/2002, enables institutions engaged in the provision of water supply and sanitation services to
be fully self sufficient;

+ The future Abbay Basin Authority (ABA) based on Proclamation No. 534/2007 concerning the
establishment of River Basin High Councils and Authorities, will promote and monitor the
integrated water resources management process in the Abbay Basin.

3.3.1.3 ABA

River Basin Organisations (RBO) around the world are of very variable form and scope and may be
assigned very different duties. In Ethiopia, after a detailed process of consultation and discussion with
stakeholders during the "Institutional Set-up Studies of the Abbay Basin Project" (2004-2007: see BRLi &
T&A 2008), a format for RBOs was adopted and subsequently legislated by the River Basin Councils and
Authorities Proclamation (No. 534/2007).

Ethiopian RBOs will have both a High Council and a River Basin Authority with specified duties and
accountability, and may be set up in a total of 12 river basins in the country, through specific regulations,
when deemed relevant. Regulation 151/2008, providing for the establishment of the Abbay Basin High
Council and Abbay Basin Authority (ABA, also sometimes quoted as the Abbay River Basin Authority),
was gazetted on 12 May 2008. ABA is responsible for undertaking and facilitating the implementation of
integrated water resources management in the basin, which includes the preparation and submission of
the River Basin Plan to the High Council and monitoring of its implementation.

The "Institutional Set-up Studies of the Abbay Basin Project" recommended a structure and duties for the
Abbay Basin High Council and Abbay Basin Authority as shown in Figure 3-2.
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Figure 3-2: Abbay River Basin - Organisational Features recommended by Institutional Set-up Study
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The water resources planning and administration activities refer to mandates and duties as defined by
Proclamation No. 534/2007 and assigned to River Basin Authorities and related High Councils. These
responsibilities are:

+ The High Council
1. Policy guidance and planning;
2. Direct the preparation of River Basin Plan;
3. Propose to the Government the rate for water charges;
4. Examine and pronounce on the appropriateness of prioritising and building major water

(&I

8.
The Riv
1.

works;

Examine and decide on water allocation rules and principles;

Manage water use disputes between stakeholders;

Provide information to the concerned bodies in charge of discussing with neighbouring
countries;

Establish ad hoc or standing committees.

er Basin Authority

Initiate and submit to the Basin High Council policy measures needed to create a
conducive climate for the implementation an Integrated Water Resources Management
process within the Basin; and follow up the implementation of those measures which are
approved;

Undertake activities necessary for, and facilitate the implementation of Integrated Water
Resources Management in the basin;

Ensure that projects, activities and interventions related to water in the basin are, in
their content, schedule, impacts, management are in line with the Integrated Water
Resources Management process;
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4. Prepare and submit to the High Council the River Basin Plan, and monitor its
implementation upon approval;

5. Without prejudice to the power given to Regional States, issue permits for water uses
and water works and ensure the terms of the permits are complied with;

6. Collect, compile, analyse and disseminate information for proper planning, steering and
administration of water resources in the basin;

7. Develop and use a river basin model in order to guide and support its water resources
strategic planning and water administration functions;

8. Give advise and technical support to the Basin High Council and the MoWE on dispute
resolution in relation with allocation and use of water resources in the basin;

9. Set up a forum for effective networking among stakeholders;

10. Collect water charges from users;

11. Prepare and provide necessary information for concerned bodies in charge of discussions
with other countries concerning international transboundary river basins upon request of
the Basin High Council;

12. Undertake study, survey or investigation that is deemed necessary to carry out its
functions;

13. Own property, enter into contracts, sue and be sued in its own name; and

14. Carry out other functions helpful for the implementation of its objectives.

These roles and responsibilities are summarised in structural terms in Figure 3-3.

Figure 3-3: Abbay River Basin Institutions - Organisational Chart and Duties
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3.3.1.4 Tana and Beles Sub-Basin Organisations (TaSBO and BeSBO)

The geographical areas under consideration are specific sub-basins of Lake Tana and the Beles River, and
specific arrangements must be proposed for these two sub-basins, separately or together.

There is now a wide consensus on the need to create, as soon as possible, a specific Tana Sub-Basin
Organisation (TaSBO) and its sister Beles Sub-Basin Organisation (BeSBO) able to address the significant
challenges in the area (see above). The exact shape and form of these organisations, their relationship
with and links to other institutions, and the timeframe for their establishment, remain to be resolved. A
TaSBO office has been created in Bahir Dar, but the legal status of the organisation has not been
determined yet.

3.3.1.5 Regional Institutions

The Amhara Bureau of Water Resources Development (BoWRD) was first established in 1995, and its
powers and duties redefined by proclamation No. 120/2006. It is responsible for water resources
management within the Region, with the following specific powers:

 Ensure and supervise that laws, regulations and directives issued by the federal and regional
states concerning water resources management are observed;

e Supervise the balanced distribution and utilisation of the Region’s water resources among
various types of services;

e Cause the implementation of meteorological and hydrological data for development activities
by gathering them from relevant bodies and analysing and distributing the same;

* Provide necessary support relating to the conservation of the water resources, in particular,
concerning cross-region water bodies and activities undertaken by Federal organs in the
region...

The Amhara Water Works Construction Enterprise (AWWCE) was established by the Amhara National
Regional State Proclamation No. 15/1996. Its duties are similar to the federal Water Works Construction
Enterprise, at a regional level.

In 1997, the quasi-NGO Organisation for Relief and Development in Amhara (ORDA) shifted its strategy
from relief to development. The organisation has seven areas of intervention, including the water sector.

3.3.1.6 Water Users Associations

Article 27(2) states of the WRM Proclamation states that Water Users Associations (WUAs) may be
established upon the initiation and will of the users. Article 27(1) of the Proclamation allows the MoWR
(described as the "Supervising body" in the proclamation) to encourage the establishment of Associations
of Water Users Associations (AWUAs), in consultation with appropriate public bodies "as it deems
necessary to utilise water for beneficial uses".

The WRM Proclamation is framework legislation, requiring elaboration by means of regulations and
directives. Some regulations have already been adopted pursuant to Article 27 of the WRM Proclamation.
These are contained in Council of Ministers Regulations No. 115/2005 Ethiopian Water Resources
Management Regulations (the "WRM Regulations"). Article 28 of the Regulations provides that water
resource permit holders as well as those exempted from holding such a permit may establish "water
users' cooperatives societies" in accordance with the Cooperative Societies Proclamation No. 1471/1998
(the "Cooperatives Proclamation"). Article 29 (1 and 2) regarding registration appears to be designed to
apply specifically to irrigation water users. Its two sub-articles state that cooperative societies established
to undertake medium or large scale irrigation shall be registered by the Ministry, and those that
undertake small scale irrigation shall registered by “an organ established by law at regional or city
administration level to organize and register cooperatives".

MoWE has drafted an AWUA national proclamation and its related legal instruments. The AWUA
proclamation incorporates lessons from Ethiopia's rich history of traditional irrigation management by
institutions such as ye wuha abat (BRLi 2009a) and is now undergoing parliamentary processes.
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3.3.1.7 International Institutions

As mentioned, the Nile Basin Initiative (NBI) is a partnership initiated and led by the riparian states of
the Nile River through the Council of Ministers of Water Affairs of the Nile Basin states (Nile Council of
Ministers, or NILE-COM). The NBI seeks to develop the river in a cooperative manner, share substantial
socio-economic benefits, and promote regional peace and security.

In its current form, NBI is a transitional process towards a future Commission, pending on the ratification
of the Cooperative Framework Agreement (CFA) by the NBI member States. Apart from ABA, NBI (to be
replaced by the future Commission) is the key stakeholder responsible for managing and mitigating any
transboundary cumulative effects relating to changes in water volumes and availability resulting from
developments around Lake Tana and elsewhere along the Blue Nile. The current form of the CFA (already
signed by 5 countries, but not ratified yet), states for instance that:

« Article 4 - Equitable and reasonable utilization

1. Nile Basin States shall in their respective territories utilize the water resources of the Nile River
system and the Nile River Basin in an equitable and reasonable manner. In particular, those
water resources shall be used and developed by Nile Basin States with a view to attaining
optimal and sustainable utilization thereof and benefits therefrom, taking into account the
interests of the Basin States concerned, consistent with adequate protection of those water
resources. Each Basin State is entitled to an equitable and reasonable share in the beneficial
uses of the water resources of the Nile River system and the Nile River Basin.

2. In ensuring that their utilization of Nile River system water resources is equitable and
reasonable, Nile Basin States shall take into account all relevant factors and circumstances,
including but not limited to the following:

a. Geographic, hydrographic, hydrological, climatic, ecological and other factors of a
natural character.

The social and economic needs of the Basin States concerned;

The population dependent on the water resources in each Basin State;

d. The effects of the use or uses of the water resources in one Basin State on other
Basin States;

Existing and potential uses of the water resources;

f. Conservation, protection, development and economy of use of the water resources
and the costs of measures taken to that effect;

g. The availability of alternatives, of comparable value, to a particular planned or
existing use;

h. The contribution of each Basin State to the waters of the Nile River system;

i. The extent and proportion of the drainage area in the territory of each Basin State.

oo

3. In the application of paragraphs 1 and 2 above, the Nile Basin States concerned shall, when the
need arises, enter into consultations in a spirit of cooperation.

4. The weight to be given to each factor is to be determined by its importance in comparison with
that of other relevant factors. In determining what is a reasonable and equitable use, all
relevant factors are to be considered together and a conclusion reached on the basis of the
whole.

5. Nile Basin States shall, in their respective territories, according to their national laws and
regulations, keep the status of their water utilization under review in light of substantial changes
in relevant factors and circumstances.

6. Nile Basin States shall observe the rules and procedures established by the Nile River Basin
Commission for the effective implementation of equitable and reasonable utilization.

« Article 5 - Obligation not to cause significant harm

1. Nile Basin States shall, in utilizing Nile River System water resources in their territories, take all
appropriate measures to prevent the causing of significant harm to other Basin States.

2. Where significant harm nevertheless is caused to another Nile Basin State, the States, whose use
causes such harm shall, in the absence of agreement to such use, take all appropriate measures,
having due regard to the provisions of Article 4 above, in consultation with the affected State, to
eliminate or mitigate such harm and, where appropriate, to discuss the question of compensation.
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These two articles clearly define a number of responsibilities of the member States with respect to the
other NBI riparian States although, pending ratification of the CFA, the further procedures remain
unclear. This ESIA has identified a number of transboundary impacts which will result from the Megech
project, especially when combined with other water resource developments in the Lake Tana Sub-Basin
(see Sections 6.5 and 6.7 in Chapter 6 of this report). In the current context of a transitional NBI, the
authority responsible for the MPIDP should inform MoWE's Boundary & Transboundary River Affairs'
Directorate about these impacts, and the Directorate should then itself notify NBI and its Blue Nile
branch, ENTRO.

3.3.2 Land

3.3.2.1 Land Tenure

As stated in the MPIDP FS, the Rural Land Administration and Land Use Proclamation (Proclamation No.
456/2005) defines the state ownership of rural land and the tenure rights of the land occupant, including
rights to "property produced on his land", rights of inter-generational tenure transfer, and rights of
exchange land and limited leasing rights. Provisions are made for the registration and certification of
tenure rights. Part Three of the Proclamation presents regulations relating to the use of rural land,
particularly as it relates to soil and water conservation and watershed management. The rural land
administration and land use laws are to be implemented by the regional states.

Land holding right gives the right to use the land for agricultural purposes as well as to lease it and, while
the right remains in effect, bequeath it to family members, as well as the right to acquire property
thereon, by labour or capital, and to sell, exchange and bequeath the same. The Proclamation also
addresses environmental concerns, including non-compliance with directives on environmental protection.

An important feature of this Proclamation is that it stipulates rural land use and restrictions based on
proper land use planning, providing for the proper use of various types of land, such as slopes, gullies
and wetlands, as well as the utilization of rural land for villages and social services. In addition, it is
envisaged that the Proclamation will create a sense of ownership among the vast majority of the rural
population and enable them to take initiatives and collectively engage in environmental management
activities.

As stated in the MPIDP FS, in line with the national proclamation, ANRS issued the regional Rural Land
Administration and Use Proclamation (Proclamation No. 133/2006) in May 2006. The Proclamation
established various articles with respect to rural land administration and use in the region. Included
among the important points are the following: right to land holding, land re-distribution, land holding
procedures, and minimum land holding and conditions leading to deprivation of holding rights. A number
of articles are awaiting specific regulation towards implementation of legislation. Based on information
from the regional land administration office, farmers in the project woreda have already been issued
Class I land use certificates.

The regional proclamation has been amplified by Council of Regional Government Regulations No.
51/2007 The Revised Amhara National Regional State Rural Land Administration and Land Use System
Implementation Regulations.

3.3.2.2 Land Acquisition and Redistribution

Land acquisition and compensation is covered by Proclamation No. 455/2005 Expropriation of
Landholdings for Public Purposes and Payment of Compensation. Regulations under the proclamation
include Council of Ministers' Regulations No. 135/2007 Payment of Compensation for Property Situated
on Landholdings Expropriated for Public Use.

At regional level the relevant procedures and guidance are:
« ANRS. 2007. Directive on Redistribution of Land in Modern Irrigation. EPLAUA.

« ANRS. 2009. Guideline on Expropriation of Landholdings for Public Purposes and Payment of
Compensation. EPLAUA.
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3.3.3 Agriculture and Rural Development

3.3.3.1 Agricultural Development-Led Industrialisation

Distinctive features of the 1995 Agricultural Development-Led Industrialisation strategy (ADLI) include:
« commercialization of smallholder agriculture through product diversification;
« a shift to higher-valued crops;
« promotion of niche high-value export crops;
« support for the development of large-scale commercial agriculture;
- effective integration of farmers with domestic and external markets; and
- tailoring interventions to address the specific needs of the country's varied agro-ecological zones.

The strategy promotes the use of labour-intensive methods to increase output and productivity by
applying chemical inputs, diversifying production, utilizing improved agricultural technologies. ADLI also
emphasizes the importance of distinguishing agro-ecological zones and tailors strategies as well as
interventions for optimal development outcomes. This distinction guides the differentiated interventions

needed to promote cross-sectoral and integrated growth (ECOSOC analysis)38.

3.3.3.2 Agricultural and Rural Development Policies and Strategies

« The 2002 Agricultural Rural Development Policies and Strategies (ARDPS) is an overarching policy
and strategic framework, anchored on the ADLI and incorporating the following main principles:
efficient use of human resources, prudent allocation and use of land resources, agricultural
development in line with agro-ecology, encouraging specialisation, diversification and
commercialisation of agricultural production, integration with other sectors, and improving
agricultural marketing. It is intended to improve rural land administration and reduce drought
vulnerability.

+ GoE has developed a Food Security Strategy intended to increase food supplies and access to
food and to strengthen the country's emergency response capability. The strategy promotes
participatory development and social mobilisation and improved social safety nets, and amongst
other features provides for environmental protection, management and rehabilitation.

« The GoE is undergoing a process within the Comprehensive Africa Agriculture Development
Programme (CAADP) framework to accelerate its rural and agricultural development agenda,
including a review of policies and gap analysis.

« The GoE is also developing a Policy and Investment Framework (PIF) for agricultural growth, with
donor support.

3.3.4 Pesticides

Pesticides are administered under the Pesticide Registration and Control Council of State Special Decree
No. 20/1990. Under the decree a Pesticide Registration Council has been established. This registers
pesticides and issues provisional permits for importation and use of non-registered pesticides, especially
for use in the new floriculture industry.

An inter-agency National Pesticide Advisory Committee has been established to advise MoARD on
implementation of the Special Decree.

There is no national policy on Integrated Pest Management (IPM) or on Integrated Vector Management
(IVM, the livestock husbandry equivalent of IPM) or on organic agriculture. An IPM Working Group was
active in Amhara Region but is no longer functioning due to lack of funds (see Annex 8).

3.3.5 Waste

Solid waste is covered by the Solid Waste Management Proclamation (513/2007). The aim of the
proclamation is to enhance capacities at all levels to avoid adverse impacts from solid waste disposal and
to create economically and socially beneficial assets out of solid waste. The proclamation focuses on
urban administrations and requires them to develop solid waste management plans. It also covers the
development and management of solid waste disposal sites. Rural areas generate little solid waste and
are not covered in any detail by this proclamation.

38 source: http://webapps01.un.org/nvp/frontend!policy.action?id=124&tab=analysis
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3.3.6 Biodiversity, Wildlife and Wetlands

Biodiversity: as stated in the MPIDP FS, the National Biodiversity Policy (NBP) was established in 1998
based on a holistic ecosystem approach to conserve, develop and utilize the country's biodiversity
resources. Integration of biodiversity conservation and development in federal and regional sectoral
development initiatives, and mobilization of international cooperation and assistance, have been
identified as the principal strategies for implementation of the policy.

The policy provides for guidance towards effective conservation, rational development and sustainable
utilization of the country’s biodiversity, and contains comprehensive policy provisions for the conservation
and sustainable utilization of biodiversity. Protection of biodiversity-related traditional indigenous
knowledge and communities' benefit sharing arrangements are not yet effective. Similarly, the potential
of biodiversity-related opportunities has not yet been exploited to enhance sustainable livelihood to the
desired level. However, there is a general understanding with respect to changing the management
approach in order to bring about the desired benefits.

More recently GoE has developed a National Biodiversity Strategy and Action Plan (NBSAP: GoE 2005) as
a required action under the Convention on Biological Diversity. The NBSAP integrates biodiversity
conservation into agricultural, wildlife and forestry policies at National and Regional (i.e. regions within
the country) levels, and guides the development of draft agricultural, forestry, and wildlife policies as
deemed necessary. It also tries to ensure that reforms in the forestry sector are integrated with reforms
in the wildlife sector and the new forestry laws are also framed fully within the context of the CBD and
other International Conventions such as CITES (GoE 2006a).

Ethiopia has signed and ratified the Convention on Biological Diversity and the International Treaty on
Plant Genetic Resources for Food and Agriculture. National legislation on traditional knowledge to enact
the Convention includes:

+ Access to Genetic Resources and Community Knowledge, and Community Rights Proclamation,
No. 482/2006.

A National Policy for Plant Genetic Resources Conservation and Development has been formulated based
on the rationale that the conservation of PGRFA is one of the bases for overall socio-economic
development and sound environmental management. The main objectives of the National Policy for Plant
Genetic Resources Conservation and Development are to: ensure that Ethiopian plant genetic resources
are conserved, developed, managed, and sustainably used; assert national sovereignty over genetic
resources, and develop mechanisms that will ensure the effective control of movement and management
of genetic resources; build scientific capacities in order to explore, collect, assess, study, systematize,
introduce, improve, manage and sustainably use biological resources; develop capacities for the
improvement, generation, development and sustainable use of biotechnology and its transfer; integrate
programmes for PGRFA conservation and development into national and regional development strategies
and plans; recognise, foster and augment the traditional methods and the knowledge of local
communities relevant to the conservation, development and sustainable use of PGR; and encourage the
participation and support of local communities in PGR conservation and development, and ensure that
farmers/communities share the benefits accrued as a result of using indigenous germplasm; create a
functional and efficient organizational structure and inter-institutional linkage to facilitate cooperative
action and coordination PGR conservation and development; promote international and regional
cooperation in PGR conservation and development (IBC 2008).

According to the EPA's website (accessed 05.05.2010), the major areas where in situ crop conservation is
being carried out are Bonga, Bale, East Shewa, South Wello and Tigray. In order to prevent the extinction
of useful plants and crops, 56,558 samples of various species, mostly crops, are being conserved ex-situ
in the Gene Bank at the Institute for Biodiversity Conservation and Research.

Wildlife and Protected Areas: after a humber of organisational re-structurings, wildlife and protected
areas are now the responsibility of the Ethiopian Wildlife Conservation Authority (EWCA) which was
established recently, pursuant to Proclamation No. 575/2008 on "Establishment of the Ethiopian Wildlife
and Development Authority". The Authority reports to the Ministry of Culture and Tourism. The guiding
legislation is:
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+  The Wildlife Development, Conservation and Utilisation Proclamation, No. 541/2007.

This legislation builds on the 2005 Wildlife Policy and Strategy. The 2007 Proclamation has four parts and
twenty articles. The Policy on which it is based has five main elements: wildlife resources development,
protection and administration of protected areas; conservation of endemic and threatened wildlife;
wildlife resources utilization which enables the country in promoting ecotourism and marketing of wildlife
resources; encouraging investors especially private ones to participate in the conservation of wildlife;
strengthening research, education and training on wildlife, establishing a network to compile and

disseminate information to national and international users39. The Proclamation is supported by
regulations issued in 2008:

« Wildlife Development, Conservation and Utilisation Council of Ministers Regulations, No.
163/2008.

At present EWCA is supported by a UNDP-GEF project: Sustainable Development of the Protected Area
System of Ethiopia (SDPASE), implemented by GTZ-IS.

Wetlands: at present, Ethiopia does not have a formal, coordinated policy with respect to wetlands. As
stated in the MPIDP FS, wetlands are considered among the most productive type of ecosystem in the
world, providing benefits far in excess of those obtained from alternative uses to which they are
subjected. Ethiopia is endowed with vast wetlands, including a tract in the project area; however, efforts
towards their conservation and sustainable utilisation are very limited, and no clear policy and legislative
framework have been designed. The Environmental Protection Authority (EPA) and Ethiopian Wildlife &
Natural History Society (EWNHS), in collaboration with Ramsar Bureau and other funding organizations,
are focusing efforts in this direction, and have conducted successful workshops and awareness raising
programs. To date, Ethiopia has not signed the Ramsar Convention (see Section 3.5.1). As noted, the
Water Sector Strategy calls for the reclamation rather than the conservation of wetlands.

3.3.7 Forests

The Forestry Conservation, Development and Utilisation Proclamation (Proc. No. 94/1994) includes
provisions aimed to ensure the conservation of existing forests and the establishment of State Forests.
One of the objectives for the establishment of State Forests is to conserve forest resources within their
ecosystems. The law prohibits the felling of Hagenia abyssinica, Cordia Africana, Podocarpus gracilior,
Juniperus procera, and Olea europaea ssp. cuspidata) from their natural habitats.

In July 2004, a Centre for Indigenous Trees Propagation and Biodiversity Development was established,
with a view to conserving Hagenia abyssinica, Podocarpus falcatus, and many other endangered
Ethiopian trees. Located approximately 50 km west of Addis Ababa, the Centre's objectives are to fight
against biodiversity loss at the genetic, species and ecosystem levels, and to increase the capacity to
provide timely, innovative and practical solutions to conservation problems (Vivero et al. 2005).

3.3.8 Fish and Fisheries

Fish and fisheries fall under the Ministry of Agriculture and Rural Development by virtue of this ministry's
responsibility for wildlife in its enabling legislation. In 2003 MoARD issued a Proclamation on Fisheries
Development and Utilisation (Proc. No. 315/2003). This establishes a requirement that person
undertaking commercial fishing or aquaculture should first obtain a permit. In addition, it establishes a
requirement for a permit for subsistence fishing in national parks or fishery reserved areas, for fishery
research, and for the transfer of fish between different water bodies.

The Proclamation envisages that laws on fisheries will be enacted by others (i.e. the Regional States). It
states that any fisheries law that may be issued pursuant to it shall make clear stipulations about
protected fishery areas, annual fish catch, types and number of fishing gears, fishing seasons, procedures
for issuing, renewal and suspension of fishing license, fish transfer, aquaculture fish trade, safety and
quality standards of fish products, prohibited activities, community participation, environmental impact
assessment and other related matters.

It is understood that a Fish Quality Assurance Regulation is under development at national level, which
would include the establishment of a Fishery Authority.

Aquaculture has now been established as a national priority under MoARD's 2009 National Aquaculture
Development Strategy for Ethiopia.

39 Bezawit Eshetu in UNEP's e-newsletter Addis Ababa Highlights, Vol. 5, No. 5, May 2008.
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According to Gordon et al. (2007), in 2003 the ANRS government issued a regional Fisheries
Development, Protection and Utilisation Proclamation No. 92/2003. This covers the same areas as the
national policy, but with the additional objective of creating employment opportunities in fishing
communities. It also states that information, including research findings, should be made available to
fishing communities. As with the national proclamation, the regional proclamation focuses heavily on
regulatory measures and inspectors. It does not mention co-management.

In 2007 the ANRS Parliament approved the Fisheries Resource Development, Protection and Utilisation
Proclamation Enforcement of Regional Government Council Regulation No. 50/2007. Under this, the
BoARD is mandated to control and properly manage the fishery and aquaculture sector. The next step is
to develop management plans for each water body. There could be many methods available for the
management of fisheries, including the use of closed seasons, closed areas, limitation of catches or
fishing effort, property rights, taxation, catch quotas and mesh size regulation. Usually, a management
regime comprises a mixture of all of these methods.

ANRS BoARD has initiated regulation of fisheries by drafting application and permit forms for commercial,
sports and fishing for research purposes and identity cards for those who hold permits (BRLi & T&A
2008). It has also drafted two directives which it is understood will be approved very soon and will form
the practical legal basis for a significant programme of fisheries management and enforcement at kebele
level (Eshete Dejen, pers. comm.):

- Directive for Providing Fishing Licence.
« Directive for Assignment of Fish Inspectors.

3.3.9 Labour

The principal source of labour law in Ethiopia is Labour Proclamation No. 377/2003. This covers standard
topics such as freedom of association and the right to collective bargaining and to strike, and brings the
legal code closer to international norms, based on the ILO's Freedom of Association and Protection of the
Right to Organise Convention of 1948 (No. 87). Inter alia, the proclamation establishes a normal working
week of 48 hours with one day of rest, normally Sunday, overtime rates, paid leave, the 12 national
public holidays, and maternity leave.

Under Article 89, the statutory minimum age for young workers is 14 years, and young workers may be
protected by special measures (in 1999 ILO found that some 54% of all children in Ethiopia between the
ages of 10 and 14 were working).

The proclamation does not establish a minimum wage.

At the national level, workers are represented by the Confederation of Trade Unions (CETU) with a
claimed membership of 9 Federations and some 431 basic unions40,

The responsible government ministry is the Ministry of Labour and Social Affairs (MoLSA), with Bureaus
of Labour and Social Affairs (BoLSA) at regional level, with corresponding offices at zonal, woreda and (in
theory) kebele level.

Occupational health and safety is governed by the Occupational Safety and Health Directive (2008). This
is also administered by MoLSA, which has an Occupational Safety, Health and Working Environment
Department (OSHWED).

The Labour Proclamation (377/2003) made provision for the establishment of a Tripartite Labour Advisory
Board, with responsibility for studying and examining matters concerning employment service, working
conditions, the safety and health of workers, labour laws in general and giving advice to the Minister, but
its activities are constrained due to lack of resources.

3.3.10 Poverty

GoE has developed and implemented a number of strategies and programmes to end poverty and meet
the Millennium Development Goals (MDGs). These include:

« Poverty Reduction Strategy Programme (PRSP) 2002
+ Sustainable Development and Poverty Reduction Programme (SDPRP) 2002-2005

+ A Plan for Accelerated and Sustained Development to End Poverty (PASDEP) 2005/06-2009/10
(GoE 2006b).

40 1nformation from ILO website, http://www.ilo.org/public/english/dialogue/ifpdial/info/national/eth.htm
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+ Growth and Transformation Plan (GTP). This is the latest strategic development plan, covering
the period 2010-2015 and intended to lay a platform for transforming the country's economy
from an agricultural base towards industrialisation.

All these programmes promote infrastructure, human resource development, rural development, food
security and capacity building. The PASDEP increased emphasis on the commercialisation of agriculture,
enhancing industries and achieving the MDGs.

Under the Productive Safety Net Programme (PSNP) launched by the Ethiopian government in 2005,
people receive cash and food in exchange for work. Tasks focus on improving public facilities, such as
roads, water points, and health and education posts.

3.3.11 Resettlement

Involuntary resettlement (compulsory acquisition of land and assets and related impacts) is governed by
Proclamation 455/2005 "Expropriation of Landholdings for Public Purposes and Payment of Compensation
Proclamation". This proclamation is intended to address the shortcomings of earlier resettlement
programmes which resulted in many cases of impoverishment, family disintegration and marginalization
(ERM 2007).

A detailed discussion of relevant laws covering Public domain, Entitlement, Property laws, Land asset
classification and valuation, Customary laws, Procedures for expropriation, and Procedures for grievance
redress is given in ENIDP's Resettlement Policy Framework (ERM 2007). This discussion includes a
comparison of GoE policy and laws with Bank policy.

Further analysis will be presented in the forthcoming reports of the MPIDP's Resettlement Action Plan
(RAP) consultant.

3.3.12 Gender & Women

The GoE has taken active steps to promote the welfare and role of women in Ethiopian society,
commencing with the National Policy on Ethiopian Women (NPEW), 1993, and reinforcing this with the
gender equality provisions of the Constitution (1995).

The Women's Policy aimed to institutionalise the political, economical, and social rights of women, largely
by creating appropriate structures in government organisations to ensure that public policies and
interventions are gender-sensitive.

Consistent with this policy, Article 25 of the Constitution of the FDRE guarantees all persons equality
before the law, and prohibits discrimination on grounds of gender. In addition, Article 35 reiterates the
principles of equality in access to economic opportunities, including the right to equality in employment
and in land ownership.

Within the water sector, the 1999 Ethiopian Water Resources Management Policy includes an article
(Article 2.2.10) on Gender Issues:

«  "Promote the full involvement of women in the planning, implementation, decision-making and
training as well as empower them to play a leading role in self-reliance initiatives."

This policy requirement was elaborated in the 2001 Ethiopian Water Sector Strategy (Box 3-1).

Guidelines on gender specific to MOWE include:
« MoWR. 2001. Gender Mainstreaming Guidelines and Checklists for the Water Sector.

«  MoWR. 2005. Gender Mainstreaming Field Manual for Water Supply and Sanitation Projects,
2005.

The administrative machinery includes a Women's Affairs Office (WAQO) in the Office of Prime Minister,
with Women's Affairs Departments in each line ministry, Bureaus in the regions, and Offices at woreda
level. In ANRS the responsible office is termed the Women, Children and Youth Affairs Bureau.

To maximise their effectiveness, these offices work closely with civil society organisations (NGOs).
However, the recent (2009) Proclamation for the Registration and Regulation of Charities and Societies
restricts promoting equality, including gender equality, to NGOs classified as Ethiopian, i.e. those which
obtain no more than 10% of their funds from external sources. This has had a major impact on
organisations using advocacy to promote the development of civil society including women's rights in
Ethiopia.
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Box 3-1: Extract on Gender Mainstreaming from Ethiopian Water Sector Strategy

Section 4.1.8 Gender Mainstreaming

1. Ensure that gender issues are incorporated in the process of planning & implementation of water
resources management.

a) Involve women in the development and management of water resources and small-scale
irrigation activities. Provide women with opportunities to play leadership roles in
community based development structures

b) Stimulate women to participate in water resources management activities to ensure
continuity in service delivery and thereby sustainability. Sensitize and encourage women
to participate in the management of water schemes

c) Enable women to have influential roles in decision-making. Moreover, assist women, to
get out of the crushing workload of fetching and carrying water for family use.

2. Improve situations where women can easily access to water and sanitation facilities to reduce the
impact of poor environmental sanitation of their health. Educate women on water, sanitation and
health situations so that those community health situations can improve.

3. Enhance the operation and maintenance capacity of women through technical and systems
management training services. Improve the enabling environment for women to play influential
roles in water sector management.

4. Develop mechanisms to deal with situations those hinder women from playing important roles in
management of water sector development systems.

3.3.13 Health

As stated in the MPIDP FS, Ethiopia in general, and ANRS in particular, has a low level of health, even in
comparison with other Sub-Saharan countries. This is largely related to low levels of income and
widespread poverty, low levels of education, nutritional deficiencies, poor environmental conditions, and
inadequate access to health services. The government has therefore assigned a very high priority to
significantly improving health care and, in 1998, issued a Health Policy based on the following main
principles:

« Democratisation and decentralisation of the health care system.

+  Promotion of disease preventive components.

«  Ensuring accessibility to health care for the whole population.

« Development of appropriate capacity based on needs assessment.

+  Promotion of private sector and NGO participation in the provision of health care.

+ Promotion and strengthening of inter-sectoral activities through a national self-reliance program.
Strategies and programmes have been designed to implement the stated health principles within a
defined period of time. The strategies include raising the awareness of personal and environmental health

care and sanitation through information, education and communication (IEC); control of disease; and
promotion of primary health care through community participation. The relevant proclamation is:

+  Public Health Proclamation No. 200, 2000.

A link to control of zoonoses (diseases carried by animals which may affect humans) is provided by:
« Animal Diseases Prevention and Control Proclamation No. 267, 2002.

Of relevance to the project, the Ministry of Health is implementing a strategic plan for improving access
to basic water supplies and to sanitation termed the Universal Access Plan (UAP). The implementation
strategy of the UAP includes:

+ Involvement of the civil society in all aspects;

+  Community management scaling up;

«  Focus on appropriate technology;

+ Integrated and harmonised water, sanitation and hygiene (WASH) programme
+ Implementation (no parallel programmes),

+ Local manufacturing and standardisation; and

+  Woreda empowerment through institutional capacity building.
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3.3.14 Cultural Heritage

Following approval of the 1997 Cultural Policy41, in Ethiopia cultural heritage is administered through:
+ A Proclamation to Provide for Research and Conservation of Cultural Heritage, No. 209, 2000.

This proclamation includes and supersedes the two previous proclamations (No. 229 of 1966 and No. 36
of 1989), and establishes the Authority for Research and Conservation of Cultural Heritage (ARCCH) as
the responsible federal body. It also defines and categorises cultural heritage, deals with cultural heritage
management, and includes provisions for the exploration, discovery and study of cultural heritage.

For proposed projects, "Impact", according to the EIA Proclamation (No. 299, 2002), is "any change to
the environment or to its component that may affect human health or safety, flora, fauna ... natural or
cultural heritage, other physical structure, ..." (emphasis added by ESIA editor).

The exact wording of the important article on chance discoveries in Proclamation No. 209, 2000 is
given in Box 3-2 (below).

The cultural heritage authority, ARCCH, has its headquarters in Addis Ababa, and is the responsibility of
the Ministry of Information and Culture.

At regional, zonal and woreda (district) levels, heritage issues are managed and administered by the
respective Bureaus of Culture and Tourism.

Other important national institutions with heritage interests include the National Museum, Addis Ababa
University's Institute of Ethiopian Studies, History Department, and School of Architecture, the Ethiopian
Orthodox Church, and other religious organisations.

Key international organisations with Ethiopian representation are the International Council on Monuments
and Sites (ICOMOS), and UNESCO. Ethiopia is a party to the UNESCO World Heritage Convention and the
UNESCO Convention for the Safeguarding of Intangible Cultural Heritage.

Box 3-2: Extract on Chance Discoveries from Proclamation 209, 2000

Article 41. Fortuitous Discovery of Cultural Heritage

1. Any person who discovers any cultural heritage in the course of and excavation connected with
mining explorations, building work, road construction or other similar activities or in the course of
any other fortuitous event, shall forthwith report same to the Authority (ARCCH), and shall
protect and keep same intact, until the Authority takes delivery thereof.

2. The Authority shall, upon receipt of a report submitted pursuant to sub article (1) hereof, take all
appropriate measures to examine, take delivery of, and register the cultural heritage so
discovered.

3. Where the Authority fails to take appropriate measures within six months in accordance with sub-
article (2) of this Article, the person who has discovered the Cultural Heritage may be released
from his responsibility by submitting, a written notification with a full description of the situation,
to the Regional government official.

4. The Authority shall ensure that the appropriate reward is granted to the person who has handed
over a cultural heritage discovered fortuitously in accordance with sub-articles (1) and (2) of this
Article. And such person shall be entitled to reimbursement of expenses, if any, incurred in the
course of discharging his duties under this Article.

3.4 GOVERNMENT ADMINISTRATIVE STRUCTURE

3.4.1.1 General

The Federal Democratic Republic of Ethiopia is administered through a hierarchical system as follows:
+ Regions (National Regional States)
+  Zones (within Regions)
+  Woredas (similar to districts)
+ Kebeles (similar to parishes)

41 An updated Cultural Policy was published by the Ministry of Youth, Sports and Culture in 2003.
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The powers of regional governments include establishment of a State administration that advances self-
government and democratic order, protection of the Federal Constitution, enactment of the State
constitutions and subordinate laws; formulation and execution of economic, social and development
policies, strategies and plans of the State; administration of land and other natural resources in
accordance with Federal laws and establishment and administration of the state police force; maintaining
public order and peace within the State. The Federal Government and the States have concurrent power
on matters of taxation. Accordingly, they jointly levy and collect profit, sales, excise and personal income
taxes on enterprises they jointly establish. They also jointly levy and collect taxes on the profits of
companies, on dividends due to shareholders, on incomes derived from large-scale mining and all
petroleum and gas operations, and royalties on such operations (GoE 2006).

As stated in the MPIDP FS, at the regional level, the Bureau of Water Resources Development is
mandated to, among other things, supervise the balanced distribution and utilization of the region’s water
resources for various types of service, grant permits to and supervise waterworks engaged in the
construction of dams and other works for the use of the water resources of the region, and collect
charges for water use. Other relevant offices include the agriculture and rural development, health,
investment, and tourism and culture offices, and Lake Tana marine transport office.

3.4.1.2 Woreda Administrations

As stated in the MPIDP FS, the woreda administration is a major decision-making government organ. The
woreda administration has the following duties and responsibilities, among others:

« Implementation of the policies, laws and directives of the state.

«  Coordination of the activities of various offices in the woreda.

+ Maintenance of peace and security in the woreda, directing the police and security forces.

+ Planning and implementation of projects.

+  Supervision of development programs within the woreda.

«  Proper use and accounting for the annual budget.
At the district level, the woredas are the key focus of the government's commitment to decentralized
delivery of services. The various departments at woreda level have specialists who advise development
agents (DAs) working at the village level. They are called upon to provide inputs and management
controls relating to soil and water conservation, small-scale irrigation development, rainwater harvesting,

road development, water supply, sanitation and waste management associated with rehabilitated schools
and clinics. The project area falls exclusively in Dembia woreda of the North Gonder Zone in ANRS.

3.4.1.3 Kebele Administrations

As stated in the MPIDP FS, the kebele is the lowest administrative level structure. It generally comprises
sub-kebeles and is headed by an elected chairman. Based on the Consultant's assessment, eight kebeles
of Dembia woreda will benefit from the project. These kebele areas fall partially or fully within the project
area. The main responsibilities of the kebele administration include preparation of an annual kebele
development plan; ensuring the collection of land and agricultural income tax; organizing local labour and
in-kind contributions for development activities; and resolving conflicts within the community through the
social courts.

3.5 INTERNATIONAL ASPECTS

3.5.1 International Environmental and Social Agreements
Ethiopia has ratified the following international conventions on natural resources and environmental
management:

«  Convention on International Trade in Endangered Species (CITES) (ratified through Proclamation
No. 14/1970).

+ Framework Convention on Climate Change (ratified through Proclamation No. 97/1994).
+  Convention on Biological Diversity (ratified through Proclamation No. 98/1994).
« The UN Convention to Combat Desertification (ratified through Proclamation No. 80/1997).

« The Cartagena Protocol on Bio-Safety to the Convention on Biological Diversity (ratified through
Proclamation No. 362/2003).
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+  Convention Concerning the Protection of the World Cultural and Natural Heritage (World Heritage
Convention): ratified 1977.

« Convention for the Safeguarding of the Intangible Cultural Heritage (UNESCO, 2003): ratified
2006.

- International Treaty on Plant Genetic Resources for Food and Agriculture.

«  Convention on the Control of Transboundary Movements of Hazardous Wastes and their disposal
(Basel Convention): ratified 2000.

+  Stockholm Convention on Persistent Organic Pollutants (Stockholm Convention): ratified 2002.

+ Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention): entered
into force 01 Jan. 2010.

+ African-Eurasian Waterbird Agreement: ratified February 2010.

Significantly, as yet Ethiopia has not signed the Convention on Wetlands of International Importance
especially as Waterfowl Habitat (Ramsar Convention)

In the social arena, Ethiopia is a state party to the International Covenant on Civil and Political Rights,
the African Charter on Human and Peoples' Rights, the Convention on the Rights of the Child, the
Convention on Elimination of all Forms of Discrimination against Women, the ILO Worst Forms of Child
Labour Convention, 1999 (No. 182) and 20 other ILO conventions, and the Geneva Conventions.

With respect to the River Nile and transboundary issues, in 2010 Ethiopia signed the Nile Cooperative
Framework Agreement but this has not been signed by the Sudan or Egypt, the two downstream
riparians.

3.5.2 Funding Agency Safeguard and Other Policies

3.5.2.1 World Bank Policies

The project's international financial sponsor is the World Bank. The Bank has a number of "safeguard
policies" to ensure that the projects which it funds are environmentally and socially acceptable. The ToR
for this study list seven safeguard policies (Operational Policies: OP) applicable to the three projects -
MPIDP, Ribb IDP and Anger Dam - as shown in Table 3-2.

Table 3-2: WB Safeguard Policies Relevant to ENIDP

Policy and Reason for Application to MPIDP

OP 4.01 Environmental Assessment -- is triggered in view of the impacts of irrigation development on
the environment. The feasibility studies for each scheme include environmental analysis to facilitate the
development of proposals that avoid or minimize potential adverse environmental impacts. An
independent ESIA will be needed for each scheme once their designs are reasonably advanced.

OP 4.04 Natural Habitats -- is triggered in view of the potential impact of irrigation development on
natural habitats, especially around Lake Tana. Natural habitat concerns will be addressed during the
feasibility studies and then in the ESIAs.

OP 4.09 Pest Management -- is triggered, as the project will actively promote increased use of inputs.
The EMPs of each scheme will need to include an Integrated Pest Management Plan.

OP 4.11 Physical Cultural Resources - may be triggered. The ESIAs will include sufficient field work
to determine if the policy should be triggered and detailed surveys carried out.

OP 4.12 Involuntary Resettlement -- is triggered since infrastructure works may entail the acquisition
of land owned or used by individuals or families. Resettlement Action Plans are being separately
prepared for each scheme.

OP 4.37 Safety of Dams -- is triggered since the Ribb and Anger schemes will rely on water storage
facilities. MOWE is responsible for separately contracting dam safety advisers for the dams, and has
already done so for Ribb.

OP 7.50 Projects on International Waterways -- is triggered as the investments may affect
downstream water quantity or quality in the Nile Basin. Riparian notification is being handled through
Nile Basin consultative processes by MoWR.

Source: ToR for this ESIA (see Annex 11 of this report)

The ENIDP's Environmental and Social Management Framework (ESMF: ERM 2007) includes one
additional policy not listed in the ToR - Indigenous Peoples - as follows:
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"OP 4.10 Indigenous Peoples -- this OP may be triggered. The ESMF provides a procedure
for determining whether indigenous peoples may be affected by the project, or could benefit
from it; whether additional studies or planning will be needed and, if so, how they will be
carried out."

As noted below, following assessment of the social situation, the ESIA study team does not consider that
OP 4.10 is triggered.

Neither the ToR nor the ESMF comment on the applicability of the Bank's OP 4.36 Forests, although this
would certainly apply to the Anger Dam scheme if its construction were to be funded by the Bank. OP
4.36 is not triggered by the Megech project due to the lack of natural forest vegetation in the project
area, a landscape heavily used and heavily grazed for centuries (see description in Chapter 4).

One further important Bank policy applicable to the Megech project is the un-numbered World Bank
Policy on Disclosure of Information (World Bank 2002). This requires that the borrower's EA report
(in this case, the final ESIA report for MPIDP) is made publicly available after the draft report has been
made available to project-affected groups and NGOs, and prior to formal project appraisal by the Bank.

These policies have many implications for assessment of the project. For example, OP 4.01 requires
proposed projects to be screened into different categories based on their potential impacts; the Megech,
Ribb and Anger projects all fall into Category A, the highest level, because of their location in sensitive
environments and potential for major social and other impacts. The Bank requires that projects in
Category A undergo a comprehensive environmental assessment (EA) by "independent EA experts not
affiliated with the project", which is the reason that this study is being undertaken by companies not
involved in the project's technical design.

The various OPs each have an associated Bank Procedure (BP), and in turn these are supported by a very
large volume of guidance on requirements, methodology, and products. For example, OP 4.01
Environmental Assessment is supported by the Bank's multi-volume Environmental Assessment
Sourcebook (1999) and its 28 Updates, together with numerous sectoral guidelines such as the 1996
Participation Sourcebook, the 1997 Roads and the Environment Handbook, and the 2003 Social Analysis
Sourcebook. OP 4.09 Pest Management is supported by an extensive dedicated website hosted by the
Bank. OP 4.11 Physical Cultural Resources is supported by the new (2009) Physical Cultural Resources
Safeguard Policy Guidebook and Cultural Resources Country Profiles, including one for Ethiopia. OP 4.11
Involuntary Resettlement is the subject of a huge body of guidance and accumulated advice based on
more than a generation of Bank-sponsored resettlement activities.

Typically each Policy requires that an appropriately detailed investigation of the proposed project's
potential effects should be carried out, and any predicted significant negative impacts avoided or
minimised by counter-measures ("mitigation measures"). The assessments should be carried out by
qualified and experienced specialists, and involve a high level of consultation and participation by
stakeholders. The products of these sectoral assessments are topic-specific plans, e.g. a Pest
Management Plan, a Cultural Resources Management Plan, a Resettlement Action Plan, and so on,
formulated as components of the project's overall Environmental and Social Management Plan.

The procedures and products mandated by the Bank's safeguard policies are similar to those required
under Ethiopian legislation and guidelines, but in more depth and with a specific terminology.
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3.5.2.2 Compliance with Funding Agency Requirements

In summary, the Bank's policies and their applicability to the MPIDP are listed in Table 3-3, together with
the corresponding actions by the ESIA study team or by others, and the main products from the

assessment process.

Table 3-3: WB Safeguard Policies Applicable to MPIDP & Study Response

Policy

OP 4.01 Environmental
Assessment

Action

Comprehensive independent EA
(ESIA) by BRLIi-MCE

Main Product

EA report with EMP (in this case,
an ESIA report with ESMP)

OP 4.04 Natural Habitats

Assessed within ESIA by BRLi-MCE

Analysis, mitigation and
enhancement measures in ESIA
and ESMP

OP 4.09 Pest Management

Assessed within ESIA by BRLI-MCE

Integrated Pest Management
Plan (IPMP) as component of
ESMP

OP 4.10 Indigenous Peoples

Not applicable - no indigenous
people (see description of social
setting in Chapter 4)

OP 4.11 Physical Cultural
Resources

Assessed within ESIA by BRLi-MCE

Reconnaissance Physical Cultural
Heritage Survey in ESIA as
precursor to Physical Cultural
Resources Management Plan
(PCRMP)

OP 4.12 Involuntary
Resettlement

Independent preparation of RAP by
SMEC

Resettlement Action Plan (RAP)

OP 4.36 Forests

Not applicable - no forests (see
description of environmental
context in Chapter 4)

OP 4.37 Safety of Dams

Not applicable - no dam

OP 7.50 Projects on
International Waterways

Handled through Nile Basin
consultative processes by MoWE

Disclosure of Information

Responsibility of proponent
(MoWE) and WB after completion
and approval of ESIA

Source: Consultant
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4. Project Setting

4.1 INTRODUCTION

This chapter describes the setting of the proposed project under the main headings of physical
environment, biological environment, and social and economic context. The last section of the chapter
gives a brief description of other similar projects under construction or planned for the Lake Tana basin.

4.2 PHYSICAL ENVIRONMENT
4.2.1 Hydrology and Water Resources

4.2.1.1 Existing Hydrometric Network

Meteorology: there are some 46 meteorological stations in and around the Tana and Beles basins,
ranging from simple rainfall stations (meteorological class 4), to rainfall and temperature stations (class
3) and rainfall, temperature, sunshine, radiation, humidity, wind speed stations (class 1). Their locations
are shown in Figure 4-1 below. The closest station to the PCA is at Gorgora, a few km to the south.

Figure 4-1: Meteorological Stations in Tana-Beles Sub-Basins

Sources: SMEC, 2008. Hydrological Study of the Tana-Beles Sub-Basins. Hydrological Monitoring Network

Surface water: measurements on the major rivers in the Tana and Beles basins (which are "sub-basins"
of the Abbay or Blue Nile) started around 1959, during the Abbay Basin Study carried out by USBR
(1964). There are presently about 28 hydrometric stations in the Tana-Beles area and three lake level
monitoring stations. Some have a long record, others have only been in operation for a short time.
Station locations are shown in Figure 4-2.

Environmental and Social Impact Assessment of about 20,000 ha @
Irrigation and Drainage Schemes at Megech Pump (at Seraba), Ribb and Anger Dam
- ESIA of Megech Scheme -



Page 4-2 Ministry of Water and Energy

The catchment area of the Lake Tana basin is reported to be around 115,000 km?2. Within the basin
about 42% of the catchment area is gauged, but only 36% of the area is gauged by primary stations with
a reasonable length of record. The major rivers with gauges are the Gilgel Abay near Merawi, Koga near
Merawi, Gumera near Bahir Dar, Ribb near Addis Zemen, and Megech near Azezo. In the Beles basin
some 29% of the area is gauged.

Figure 4-2: Hydrometric Gauging Stations and Gauged Catchments in the Tana Beles Sub-basins

Sources: SMEC, 2008. Hydrological Study of the Tana-Beles Sub-Basins. Hydrological Monitoring Network.

Groundwater: currently there is no groundwater monitoring network in the Tana-Beles sub-basins.

Quality analysis of the monitoring system: many problems with the system were identified by the
SMEC (2008) hydrological study, including non-adapted site locations, siltation, bank overflow, unstable
cross-sections and missing data. In view of the problems related to gaps in the data records, non-
homogeneities, inconsistencies, wrong entries in the databases, heavily extrapolated rating curves, etc.,
the data quality was considered moderate to moderately poor. Consequently for the SMEC study many
corrections and correlations had to be made to elaborate the water allocation model (see Chapter 6 for a
brief description of the model): time series of rainfall and runoff data were prepared for sub-catchments
which correspond to (i) catchments upstream of hydrometric stations, and (ii) catchments up- and
downstream of major existing or potential hydraulic structures, such as diversion weirs and dams. The
time series upstream of hydrometric stations were primarily used for calibration of rainfall-runoff models.
Rainfall time series for catchments up- and downstream of major hydraulic structures were used in the
preparation of runoff time series for river basin simulation.

4.2.1.2 Rainfall

The western and north-western parts of Ethiopia have two seasons, namely the main rainy season
(kerem't) which runs from June to September, and dry season. The climate of the study area is largely
controlled by the movement of the inter-tropical convergence zone, which results in a single rainy season
between June and September. Unlike areas further east, there is no short rainy season (belg). The main
rainy season runs from June to September (around 80% of the annual rainfall), with a peak in July or
August.
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Mean annual rainfall over the Lake Tana basin is estimated to be 1,326 mm, with slightly more rain
falling in the south and south-east than in the north of the catchment (Figure 4-3). The highest rainfall
occurs over the Gilgel Abbay catchment in the south (~ 1,600 mm). By comparison, the mean annual
precipitation of the Gumera, Ribb and Megech watersheds is lower (~ 1,100 mm).

Figure 4-3: Annual Rainfall in Lake Tana Basin

Source: Yilma & Awulachew (2009)

Rainfall in the project area is uni- or mono-modal, peaking in July and August (Figure 4-4). Nearly 80%

of total rain occurs in the period of June-September (main rainy season).

Figure 4-4: Monthly Rainfall - Gorgora
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Rainfall intensity at Gonder is given in Table 4-1.

Table 4-1: Rainfall Intensity for Different Return Periods, Gonder
Return Period

Rainfall Amount

(Years) (mm/24 hours)
5 64
10 72
25 81
50 88
100 94

Source: MPIDP FS (TAHAL-CECE 2010)

Environmental and Social Impact Assessment of about 20,000 ha
Irrigation and Drainage Schemes at Megech Pump (at Seraba), Ribb and Anger Dam

- ESIA of Megech Scheme -



Page 4-4 Ministry of Water and Energy

4.2.1.3 Other Climatic Parameters

The following information is taken from the MPIDP FS:

+ Average daily temperatures vary little throughout the year (19°C in December to 23°C in May).
Maximum temperatures over the year vary within a range of £5°C, and within a range of £4°C
for minimum temperatures.

« Relative humidity varies from 77% in February to 88% in August.

« Wind speeds are low, thus minimising potential evapotranspiration values from as low as 95
mm/month in December to as high as 141 mm/month in April. Average annual evaporation over
the lake surface is approximately 1,675 mm (SMEC, 2008).

+  Sunshine duration is reduced to 6-6.5 hours during July and August due to cloud cover.

4.2.1.4 Climate Change

The impacts of climate change on the Lake Tana basin and Upper Blue Nile have been examined recently
by Elshamy et al. (2008) who examined 17 general circulation models (GCMs). As reported in McCartney
et al. (2010), the GCMs indicated precipitation changes between +14% and -15%, translating into
changes in annual flow of the Blue Nile at the border with Sudan of +45% to -60%.

Kim et al. (2008) also compared multiple GCMs. The outcomes were used to modify a baseline climate
scenario representing current precipitation and temperature patterns. This was linked to hydrologic
models. The results suggested that (i) the climate in most of the Upper Blue Nile River Basin is likely to
become wetter and warmer in the 2050s (2040-2069); (ii) low flows may become higher and severe mid-
to long-term droughts are likely to become less frequent throughout the entire basin. In contrast Shaka's
analysis (2008) found a decline in runoff into Lake Tana.

McCartney et al.'s (2010) conclusion is that climate change means that stationarity (flow fluctuation
within predictable, unchanging limits) can no longer be assumed, and all future water resources
development must be designed so as to be able to adapt to changed conditions.

4.2.1.5 Agroecozone

The study area falls within the temperate, cool sub-humid highlands agroecozone (Weina Dega): areas
between 1,500 and 2,500 m where annual rainfall ranges from 800-1200 mm. This is zone where most of
the Ethiopian population lives and where many types of crop can be grown, especially teff.

4.2.1.6 Surface Water

Lake Tana is a large (3,059 km?), very shallow (max. depth 15 m) lake fed by four major rivers - Gilgel
Abbay (Little Nile), Gumera, Ribb and Megech (Figure 4-5).
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Figure 4-5: Lake Tana area - Regional Hydrology and Topography

Source: Yilma & Awulachew (2009)

The major catchments within the Lake Tana basin have different responses to rainfall caused by varying
topography, soils, vegetation cover and land use. Runoff observed in the Gilgel Abay near Merawi is very
high whereas the neighbouring Koga catchment has a much lower runoff. The adjacent Gumara and Ribb
catchments show entirely different runoff patterns (Table 4-2 and Figure 4-6).

Table 4-2: Annual Rainfall and Runoff of Gauged Catchments around Lake Tana

Area Rainfall Runoff
Catchment 2

(km*) (mm/year) (mm)
Gilgel Abay nr. Merawi 1,664 1,759 1,088
Koga nr. Merawi 244 1,562 650
Gumera nr. Bahir Dar 1,394 1,328 673
Ribb nr. Addis Zemen 1,592 1,245 270
Megech at Azezo 462 1,050 409

Source: Tana-Beles Hydrology Report (SMEC, 2008). 42

42 pvailable hydrological data feature a number of problems including gaps in records, non-homogeneity,
inconsistency, incorrect entries in databases, and heavily extrapolated rating curves. The rating curves of Megech and
Ribb Rivers are known to have serious problems and the flow data should be used with caution.
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Figure 4-6: Monthly Runoff for Gauging Stations around Lake Tana
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4.2.1.7 Floods

The project is situated in the Dembia Plain, a floodplain bordering Lake Tana. Flooding is a major feature
of life in the command area and has significant implications for all aspects of project design and
implementation. Basic statistics on flood effects in Dembia Woreda are given in Table 4-3.

Table 4-3: Flood Impact Statistics, Dembia Woreda

2006-7 2007-8
Affected kebeles 8 9
Affected households 5,871 8,151
Total affected population 29,275 43,275
Affected agricultural land (ha) 4,208 6,732

Source: Dembia WoARD, in Halcrow-GIRD (2010)

Flooding in the Dembia Plain has been investigated twice in recent years, by SMEC (2006), and Riverside
(2010). Flooding mostly occurs in the lower part of the Dirma, Megech and Shenzeli Rivers (Figure 4-7).

Floods in the command area are caused by a combination of factors, principally:

+ Runoff from upper watersheds: the MPIDP FS identifies 47 catchments or sub-catchments
contributing to floods or runoff within the PCA, with catchments varying in size from 0.1 km? to
349 km? according to interpretation of the 1:50,000 topographic maps. In the absence of any
gauging data, flood flows were estimated for these catchments using the US SCS unit hydrograph
method which relies on Curve Numbers (CN), in turn relying on soil and land use maps. The basic
rainfall data applied was the Gonder 24-hour rainfall frequency analysis using a log-Pearson
distribution. This method generated design flows for all streams crossing into the command area
for 5, 10, 25, 50 and 100 year events. Flows range from 0.13 m3/s for the smallest catchment
with a 5-year event, to 329 m3/s for the largest catchment (Dirma River) for a 100-year event.

In addition to contributing large volumes of water to the command area during heavy rains, these
watercourses bring large quantities of sediment eroded from their catchments.
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Figure 4-7: Catchments causing Flooding on Dembia Plain

Source: Tana-Beles Hydrology Report (SMEC, 2008).

- Direct rainfall over the command area: direct rainfall makes a major contribution to flooding
since although intensities are relatively low (Table 4-1), rain may be persistent and frequent,
falling onto fully-wetted ground and therefore unable to infiltrate. In addition, the main natural
drainage channels tend to silt up due to the high sediment levels of waters from the contributing
catchments upstream; this both raises bed levels and, when overbank flow occurs, creates
natural levees (raised areas along river banks). Drainage channels and watercourses may also be
obstructed by informal diversions for small-scale irrigation.

+ Fluctuations in level of Lake Tana: historically, lake levels have fluctuated within the range of
1,784.26 m to 1,787.81 m. As lake levels rise each rainy season, flows into the lake are impeded.
A backwater effect reaching some 3 km from the lakeshore is reported in the MPIDP FS.

Flood Hazard and Risk Maps: flood hazard maps of the area have been developed by Riverside (2010)
showing flood depths and extent for various return periods (2, 5, 10, 50 and 100 years) (Maps 3.1 - 3.5
in Annex 1). Importantly, the maps show that overbank floods from the Megech River in its new channel
do not affect the command area (Figure 4-8).

4.2.1.8 Groundwater/Hydrogeology

As stated in the MPIDP FS, the two major aquifers in the Megech River basin are the Quaternary
sediments aquifer and the underlying Tertiary basalt aquifer. The Quaternary aquifer is predominant in
the Dembia Plain, including the project area. It hosts shallow fresh groundwater and lenses of brackish to
saline groundwater, which occurs in some localities (Seraba, Adisge Dinge and Achera) at the lower reach
of Megech River. The Quaternary sediments consist of a number of thin sandy aquifers separated by
clayey aquitards. Average thickness of this unit is about 80 m, but locally it can be thicker or absent.
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Figure 4-8: Extent of Flooding from Dirma and Megech Rivers
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Recharge, as estimated by base flow separation, is 105 mm, which is some 10% of the annual rainfall.
Groundwater levels generally become shallower towards the lake shore. Seasonal ponds occur near the
shore following the main rainy season (June-September). The depth below ground surface at which

groundwater evaporation is considered negligible is 8 m.

The groundwater elevation contour map suggests that the major direction of shallow groundwater flow is
towards Lake Tana. The water table, in the Megech plain and near the lakeshore, is very shallow (2 - 7
m). The hydraulic gradient is extremely shallow in the plain, and the lake level rises in the wet season
creating a nearly flat gradient leading to sluggish groundwater flow and waterlogging.

4.2.1.9 Water Quality

Groundwater: as stated in the MPIDP FS, groundwater in the PCA is generally fresh and relatively hard.
However, shallow groundwater, less than 3 m, is subject to direct evaporation and salinity buildup. Much
of the groundwater in the Megech plain belongs to the C3 salinity class (High Salinity, cannot be used in
areas of restricted drainage) (Figure 4-9). Due to evaporation of the shallow groundwater, highly saline
localised groundwater occurs at some localities, such as in Seraba Dabelo kebele (at Weynit) and at
Robit. The salinity level, in places, is much higher (5,000-8,000 uS/cm) than the maximum
recommended limit for irrigation (Class 4, Very High Salinity, = 5,000 pS/cm). Saline soil associated with

saline groundwater may exist as well.
Figure 4-9: Groundwater Quality in PCA
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Considerable salinity variations are observed in juxtaposed locations. For instance, at Weynit, EC
increases from 2,200 to 4,700 puS/cm within about a 20 m distance between two dug wells. At several
other locations, EC changes by a factor of 1.3-2.5 within less than 100 m.

In general, the brackish groundwater moves between zero and 6 m below ground surface in the Megech
plain. If the water level permanently rises to higher level, the saline water will be transported to surface
and will threaten soil and root zone water quality. Care should be taken not to induce high water level
rise as a result of irrigation.

Overall, it appears that groundwater quality and quantity are not adequate for large-scale irrigation

(MPIDP FS).
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Surface water: the MPIDP FS reports that the agricultural water quality of the three surface water
bodies - Lake Tana, Ribb River and Megech River - has been assessed based on quality criteria,
particularly salinity, expressed in terms of electrical conductivity. Except hardness, all parameters in the
three water samples are within acceptable limits. The pH of the three water samples is near the upper
boundary of the recommended limit, as the FAO standard for pH in irrigation water is between 6 and 8.5.
Considering EC and other parameters, Lake Tana, the Ribb River and the Megech River have been ranked
first, second and third, respectively, in terms of their fitness for irrigation uses.

Water quality data for Lake Tana, the Megech River and various sources of drinking water in the Megech
area are given in Annex 4.

4.2.2 Geology, Soils and Topography

4.2.2.1 Geomorphology

As described by Birru (2007), the two main geologic and geomorphologic formations in the Lake Tana
basin are the Pleistocene to recent alluvial deposits adjacent to the lake and the underlying Tertiary
volcanics (predominantly basalt and tuffs) forming the surrounding hills. The alluvial deposits, which
form extensive plains on south, east and north sides of the lake, are comprised predominantly of
lacustrine and fluvo-lacustrine sediments, the latter formations generated by streams reworking
former lake deposits and the deposition of new materials eroded from the higher ground. Resistant
basalts are responsible for the high to mountainous relief of the upper catchment of the Ribb and Gumera
Rivers in the eastern part of the basin. Low relief hills and low plateaux, formed from successive
stratiform lava flows, are located adjacent to the plains. A transitional footslope zone, often with shallow
alluvium and colluvium overlaying the main basalt formation, connects the plains with the surrounding
hills.

The project command area is a nearly level plain approximately 11 km from east to west and 8 km from
north to south (Photo 4-1). The slope ranges from 1 to 2% and the elevation from 1,785 m a.s.| at the
edge of the lake to 1,820 m a.s.l. Throughout the plain there are numerous gentle depressions which are
seasonally flooded, typically during July and August. Drainage is generally complete by October, although
some permanent ponds and marshy areas remain.

Surrounding the area are low hills, some rocky, some more gentle, formed from volcanic rocks and
drained by numerous tributaries of the Dirma River. When these streams reach the floodplain their
character changes from erosional (Photo 4-2) to depositional. The major rivers have a tendency to
change course from time to time, as happened with the Megech River when it abandoned its old course to
move further east some nine years ago.

Photo 4-1: Project Command Area from south near Gorgora
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Photo 4-2: Active erosion along Dirma tributary adjacent to Dembia Plain

4.2.2.2 Soils

A semi-detailed soil survey by the design consultant (one auger boring every approx. 9 ha) identified
three major soil types in the command area, namely Eutric Vertisols, Eutric Fluvisols and Eutric Gleysols,
in order of their extent. The vertisols occupy almost all the project area, the fluvisols occur in a strip
along the Megech River, and the small area of gleysols lies along the shore of Lake Tana (Figure 4-10).

The vertisols, commonly known as black cotton soils and locally termed walka, are dominantly clayey and
generally poorly drained with relatively slow infiltration and permeability. When dry they crack deeply
(Photo 4-3), but when wet they swell and become essentially impermeable. They have a very limited
range of moisture conditions when cultivation is possible using traditional implements, are highly
erodible, and are very slippery when wet making use by wheeled traffic essentially impossible during the
rainy season.

Photo 4-3: Typical vertisols in command area, January 2009: note deep cracking

The fluvisols (dashena) are coarse textured and generally well drained. The gleysols are fine-textured
(silts and clays), saturated and partly or wholely anaerobic.

The pH of the vertisols is slightly acidic to neutral in the surface horizons and alkaline in the subsurface
horizons, with some carbonates. The electrical conductivity (EC) of the dominant vertisols is generally low
in the upper 1 m but between 1 m and 3 m depth increases to >2 dS/m, before decreasing again at
greater depths.

Soil salinity correlates well with groundwater salinity. Exceptionally high EC values (4 to 20 dS/m) were
measured in six soil profiles, associated with high groundwater.
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As stated in the FS, in terms of suitability for irrigation, slow drainage - associated with heavy clay
texture, flat topography and shallow groundwater table - and flooding are the major limitations
restricting irrigation suitability and land capability (Photo 4-4). Using the FAO guidelines for land
evaluation for irrigated agriculture, some 4,313 ha of the overall soil survey area of about 6,000 ha is not
suitable for irrigation due to poor drainage (N1 in Figure 4-10). If drained, a total of 4,732 ha of land is
potentially suitable for irrigation.

Improvement of drainage and flood control, and selection of suitable land use, are required for
improvement of agricultural productivity in the area. Monitoring and control of salinity and sodicity
hazards, as well as the effects of a calcium (Ca) fertilization trial, are recommended in the FS.

The hills surrounding the command area are generally covered by well drained brown soils (Chromic
Cambisols).

Photo 4-4: High water table, command area, Dec. 2009

4.2.2.3 Seismology

Historical records over the last 600 years and recent instrumental observations show that earthquakes in
Ethiopia mainly occur in the Afar Depression, the escarpments, and the main Ethiopian rift (National Atlas
of Ethiopia: Ethiopian Mapping Authority 1988). The standard reference work on Ethiopian earthquakes is
Gouin (1976).

Earthquakes occur from time to time in the Lake Tana area. Structures in Gonder were severely damaged
by a quake in the early 19" Century. A list of earthquakes in the region is given in Ambraseys et al.
(1994).

A seismic hazard assessment of the project was carried out as part of the project's engineering feasibility
study (MPIDP FS, Annex C.2-3, Geotechnical Report). This found that the project area lies entirely in
Seismic Hazard Zone 1, which is a zone of minor damage due to associated earthquake activity
corresponding to intensities V and VI on the Mercalli Modified (MM) intensity scale. This zone is
considered a no-risk zone in terms of damaging earthquakes.
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Figure 4-10: PCA - Soil Types and Irrigation Suitability
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4.3 BIOLOGICAL ENVIRONMENT
4.3.1 Overview

4.3.1.1 Ethiopian Biodiversity

Ethiopia's biodiversity is summarised in the National Biodiversity Strategy and Action Plan (IBC 2005).
The country has enormous habitat diversity due to its highly variable topography, wide range of
elevations and climatic diversity. This, together with its location in the Horn of Africa near the junction of
the Afrotropical and Palaearctic biogeographical realms43, has resulted in an exceptional range of plant
and animal species, many of which are endemic (not found elsewhere) (Table 4-4).

Table 4-4: Biological Diversity in Ethiopia

Category Number of known species Species endemic to
in Ethiopia Ethiopia
Higher plants 6,500-7,000 10-12 %
Mammals 277 31
Birds 926 29 (19 globally threatened)
Reptiles 210 9
Amphibians 71 24
Fish 162* 39

* Includes 10 exotic species
Note: different sources give different numbers of species and endemics; this table is not definitive
Sources: adapted from EWNHS (1996), IBC (2005) & Eshete Dejen (2008)

Ethiopia, together with Eritrea and part of Somalia have been recognised as one of the eight Vavilov

Centres of Diversity?4, providing the world with numerous domesticated plants including, for example,
Abyssinian hard wheat, poulard wheat, emmer, Polish wheat, barley, grain sorghum, pearl millet, African
millet, cowpea, flax, teff, sesame, castor bean, garden cress, coffee, okra, myrrh and indigo. This
recognition continues today, as noted in Davis et al. (2004). There are 428 endemic and near endemic
woody taxa in Ethiopia and Eritrea, of which 107 are trees and 321 are shrubs (Vivero et al. 2004).

As with plants, Ethiopia provides habitats for a wide variety of wildlife: at least 926 bird species have
been recorded, of which 17% are endemic, and so far 69 locations have been identified as Important Bird
Areas (IBA) in Ethiopia (EWNHS 1996; EWNHS 2001); amongst these are some 30 wetlands which are
also important for a large nhumber of other taxa (Nega Tassie 2007). The Ethiopian Highlands Freshwater
Ecoregion of Montane freshwaters is defined by the two blocks of highlands in Ethiopia, separated by the
Rift Valley and distinguished by a freshwater fauna adapted to the region's swift-flowing waters (FEOW
2009a). Some 162 fish species?> have been identified of which about 25% (39 species) are endemic. The
endemicity is also expressed in other faunal groups such as Gastropods and Copepods.

Centuries of settlement, wars, and more recently a burgeoning population have resulted in major
degradation and conversion of habitat. Consequently a number habitat types and wildlife species are
under threat, especially wetlands and forests, and including 32 bird species which are globally threatened
(of these no fewer than 10 are Palaearctic migrants, and 4 are Endangered4® endemics). Globally
threatened mammals in Ethiopia include Grevy's Zebra (Equus grevyi), African Wild Ass (Equus
africanus), Walia Ibex (Capra walle), Swayne's Hartebeest (Alcelaphus buselaphus swaynei), Tora

43 Or "terrestrial ecozones": see description at http://en.wikipedia.org/wiki/Ecozone .

44 vavilov Centre of Diversity: a region of the world first identified by Dr. Kikolai Vavilov to be an original centre for
the domestication of plants, and rich in the wild relatives of these plants.

45 At least” because new species continue to be found as scientific surveys extend to the many under-researched
rivers; see, e.g. Eshete Dejen (2008).

46 Endangered: as categorised in the IUCN Red List of Threatened Species: the main categories are Critically
Endangered, Endangered, Vulnerable, and Near Threatened. See http://www.iucnredlist.org/
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Hartebeest (Alcelaphus buselaphus tora), Speke's Gazelle (Gazella spekei), Mountain Nyala (Tragelaphus
buxtoni), Dibatag or Clarke's Gazelle (Ammodorcas clarkei) and Ethiopian Wolf (Canis simensis) (IBC
2005). The Eastern Black Rhinoceros (Diceros bicornis michaeli) formerly found in Ethiopia has now been
reduced to a tiny remnant population in Kenya.

A few species of plants and animals have been protected by legislation - for example, four trees have
been protected under the 1994 Proclamation on Forestry Conservation, Development and Utilisation:
Hagenia abyssinica, Cordia Africana, Podocarpus gracilior and Juniperus procera - and protected areas
have been established in five categories (i) National Parks; (ii) Wildlife Sanctuaries; (iii) Wildlife
Reserves; (iv) Controlled Hunting Areas, and (v) National Forest Priority Areas. The first four categories
cover some 187,000 km? or about 16.5% of the country (IBC 2005), but only the Awash and Simien
Mountains National Parks have been formally gazetted (EWNHS 2001). Few animals have received formal
legal protection.

4.3.1.2 Lake Tana Area

Lake Tana is situated in the basaltic highlands of north-west Ethiopia at an elevation of 1785 m asl.
Although the lake was originally formed by volcanic activity some 5 million years ago (Mohr 1962), recent
geophysical and coring investigations indicate that the lake dried out completely as recently as 16,700 to
18,700 years BP (Lamb et al. 2004, 2007).

The Lake Tana area has a long history of human occupation and use and the natural landscape of the
area has been substantially altered. The main drivers of change have been the need for firewood
(deforestation), livestock husbandry (very high grazing pressure) and cultivation. As a result the
ecological values of the area centre on the seasonal and permanent wetlands around the lake and the
rivers which feed into it. In terms of terrestrial ecology, these values are mainly as habitat for both
resident and migratory birds, and in terms of aquatic ecology, mainly as habitat for scientifically unique
and commercially valuable fishes.

Surveys by the EWNHS have identified two IBAs in the 16,500 km? Lake Tana sub-basin (EWNHS 2001).
These are, respectively, the Fogera Plains (IBA ET006) to the east of Lake Tana, crossed by the Ribb
River, and Bahir Dar-Lake Tana (IBA ET007), comprising the whole of the lake together with its 37
islands but with a focus on the Bahir Dar area®’. These sites are particularly important for waterbirds,
many of which are migratory and some of which are globally threatened. In addition, as further surveys
are carried out, additional areas around the lake are being identified as vital breeding habitat for some
endangered birds (see Section 4.3.3 for further details).

With respect to fish, the lake is separated from the remainder of the Abbay (Blue Nile) river system by
the 40 m high Tis Issat Falls near Bahir Dar. As a result there has been a dramatic speciation of the few
species present when the lake began to form again some 15,000 years ago, so that 20 of the 27 fish
species in the lake are endemic to it and the surrounding catchment (Vijverberg et al. 2009). 16 of these
fish are Labeobarbus species, of which 15 are endemic#8. These 15 large labeobarb species form a
globally unique concentration of endemic cyprinid fish (Nagelkerke & Sibbing 2000)4°. Seven
Labeobarbus species are known to spawn in the upper reaches and tributaries of the larger rivers flowing
into the lake (see Section 4.3.4 for further details).

In consequence of this diversity of habitats and species, Lake Tana has been categorised as Globally
Outstanding in terms of biological distinctiveness, and Vulnerable in terms of conservation status
(Thieme et al. 2005). It is recognised by LakeNet>0 as one of the top 250 lakes in the world for biological
diversity, and the lake is generally recognised in the conservation community as near the top of the list of
"wetlands of international importance" which are not yet Ramsar sites (see, e.g., Barker 2004). However,
as yet Ethiopia is not a Party to the Ramsar Convention, and none of the internationally important
wetlands around the lake have any official protected area status or management. Locally a few small
areas have received protection for historical or cultural reasons, such as the wooded Zege peninsula near
Bahir Dar, the Tara Gedem forest near Addis Zemen, and trees in church compounds, but these are
exceptions.

47 The geographical description of this IBA is not very precise.
48 Abebe Getahun & Dejen (in press) will report that there are 17 Labeobarbus species in the lake, not 16.

49 The only other cyprinid species flock was in Lake Lanao in the Philippines, but this is reported to have been wiped
out by over-exploitation (Eshete Dejen 2008).

50 | akeNet: a US-based international NGO dedicated to lakes: http://www.worldlakes.org/index.asp
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4.3.2 Habitats and Vegetation

4.3.2.1 Lake Tana

Ecologically Lake Tana can be categorised into three zones based on light penetration and distribution of
life forms in the lake. These are the pelagic, sub-littoral and littoral zones (Eshete Dejen, 2003):

« Pelagic zone: this is the relatively deep water zone occupying about 70% of the lake area, with
water depths of 8-14 m. Below 8 m light penetration and primary production are greatly reduced,
and fish feed on dead and decaying matter.

«  Sub-littoral zone: this zone covers about 20% the lake area with water depths of 4-8 m. The
open water is penetrated by light and harbours phytoplankton and zooplankton, but no
macrophytes (aquatic plants).

« Littoral zone: the shallow littoral zone (water depth 0-4 m) is relatively small, covering about
10% of the total surface area of the lake. Macrophytes are common in this highly productive
zone, with swamps, lakeshore wetlands and river estuaries providing excellent habitat for fish,
birds and other wildlife. Historically, the littoral was dominated by papyrus reed (Cyperus
papyrus), common cattail (Typha latifolia) and common reed (Phragmites karka), with Persica
senegalensis, Vossia spp., bulrush (Scirpus spp.) and Nymphea lotus common. However the
extent of the papyrus beds has fallen dramatically in recent years and now it only remains in a
few protected pockets, mainly on the southern shores of the lake, and specifically in the Chimba
and Yiganda wetlands near and along the Gilgel Abbay River (Shimelis Aynalem 2009).

Lakeshore wetlands are located all around Lake Tana with the exception of the north-east. The littoral
zone of the lake is bordered by low plains in the north (Dembia), east (Fogera) and south-west (Kunzila)
that are often flooded in the rainy season. Together these wetlands and floodplains form one of the
largest wetland area in the country and are an integral part of the complex Tana-ecosystem
(Vijverberg et al. 2009)°1. The wetlands are mapped in Figure 4-11, and are estimated by GIS analysis
to cover 64,133 ha in areas of less than 1% slope (Note: additional wetlands exist in both the Dembia
and Fogera Plains but have not been included in this total due to lack of appropriate imagery for the
analysis).

Additional satellite imagery and analytical details are given in Annex 1 (Map 4)°2.

51 wetlands: as defined by the Ramsar Convention, wetlands are "areas of marsh, fen, peatland or water, whether
natural or artificial, permanent or temporary, with water that is static or flowing, fresh, brackish or salt, including
areas of marine water the depth of which at low tide does not exceed six metres".

52 The data layers comprising this map will be submitted to the MoWE, and will be important for future studies of the
Lake Tana agroecosystem.
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Figure 4-11: Lake Tana: Wetlands

Source: Consultant; see Annex 1.4 for derivation and for false-colour image
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4.3.2.2 The Project Area

Five major habitat types are found in and adjacent to the Project Command Area (PCA): lakeshore
wetland, riverine wetland, seasonally-flooded grassland, farmland and settlements, and scrub (Figure
4-12).

1. Lakeshore wetland: this occurs in a strip along the lakeshore from the mouth of the Old
Megech River west to the outlets of the Dirma and Abakura Rivers, and then again in the bay
between Kurtiye Hill and the pumping station site as far as Gorgora. The emergent macrophytes
are dominated by bulrush or common cattail (Typha latifolia), Panicum subalbidum, Persica
senegalensis and sedges (Carex spp.). Papyrus (Cyperus papyrus) is not present in this area. The
main rooted floating plants are hippo grass (Echinochloa stagnina), Ludwigia stolonifera and
Nymphoides indica. Hippo grass is attractive to the local hippopotamus population.

2. Riverine marshes and river channels: these are permanently wet areas around and along the
courses of the major rivers in the area, especially along the Dirma River (Photo 4-5, Photo 4-6).
The vegetation is dominated by grass of wet areas like marsh barbell Hygrophila schulii, Persica
senegalensis, sedge (Cyperus spp.), floating (Ludwigia stolonifera) and submerged plants
(Potamegon pectinatus). A few trees are still present along riverbanks, mainly Salix suserrata,
Sesbania sp and a few figs (Ficus sycomorus). These areas are very important habitats for
waterbirds, especially migrants such as the various Cranes. Note that the original riverine
vegetation along the channels and banks of the Megech, Dirma, Kirsit and Nededit Rivers has
been significantly modified or destroyed as a result of reduced or absent dry-season flow,
removal of woody vegetation by browsing and for fuel, and cultivation.

3. Seasonally flooded grasslands: these are areas within the PCA which flood every year due to
rainfall, overbank flow in the rivers, and rises in lake level. They dry out completely during the
dry season and are managed locally (kebele level) as community pastures (free grazing). In the
wet season they are important for some fish and for birds. The grassland vegetation includes
species known locally as Humya, Serdo, Gumarie sar, Chew tamie, Chiklika, Gingra and Asendabo
(Akalu Teshome et al. 2009), but as a result of overgrazing unpalatable species such as
Hygrophila auriculata (Amekyla) and Xanthium strumarium (Yemogn fikir) are spreading. They
are sprinkled with few rare acacia trees (A. abyssinica, A. seyal, A. asak).

4. Farmland and settlements: virtually all the command area is cultivated, as is all land
elsewhere where the soil has any chance of supporting a crop. The fields are not separated by
fences or hedges and have very low value as habitat, except for some birds and other animals
which feed on cereal crops (sorghum, teff, maize, millet). The settlements are mostly surrounded
by young eucalyptus trees, the universal building material and source of fuelwood and scattered
acacia shrub. Eucalyptus trees are of low biodiversity value except as sources of pollen and
nectar for honeybees. Structural diversity and some mature indigenous trees are found in the
church compounds scattered throughout the area at distances of several km. Here some remnant
Evergreen Montane vegetation may be found (predominantly Olea spp., Cordia spp. Albizia spp).

5. Dry evergreen thicket and scrub: scrub-land habitat occurs mainly to the west and north-west
of the pumping station site, and on the hills to the west of the Dirma River. Mainly composed with
herbaceous and shrub woody plants such as figs (Ficus ingens and F. sycomorus), Lantana
camara, Acacia spp. and Albizia gummifera, Erythrina abyssinica. The scrub-land is highly
degraded due to browsing, fire and fuelwood collection.
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Photo 4-5: Riverine marsh near lake, north-east of Kurtiye Hill, between Abakura River (foreground) and
Dirma River (by trees in background)

Photo 4-6: Same marsh subject to high grazing pressure in dry season

True forest is lacking in the study area. The only remnant forested sites nearby are pockets in the
Gorgora port area. Woody plants here and in protected locations elsewhere may include Agam (Carissa
edulis), Bissana (Croton macrostachysus), Sesa (Albizia sp.), Warka (Ficus vasta) and other figs including
F. thonningii, Wanza (Cordia africana), Kegga (Rossa abyssinica), Shola (Ficus sycomorus), and Girar
(Acacia abyssinica).

Plant species recorded in the study area by the ESIA team's specialists are listed at Annex 5.The extent
of the key habitats of the study area is presented in Table 4-5 below, and their location is shown in
Figure 4-12. Wetlands in and directly adjacent to the PCA - mainly along the Dirma River and the
lakeshore - comprise some 20% of the core study area, and some 12% of all the wetlands around the
lake. For comparative purposes, Table 4-6 shows the land use within the project command area in four
major categories as determined by the RAP study (SMEC 2010).
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Table 4-5: Main habitat types in and adjacent to Study Area

Habitat Type Area Proportion of Study Area

(ha) (%)

1 Lakeshore wetland 695 9

2 Riverine wetland 379 5

3 Seasonally flooded area 452 6

445 Other (farmlands, settlements, scrub) 6,303 80

Total area studled_ (Project Command Area and 7,829 100

immediate surroundings)

Source: Consultant

Table 4-6: Land use in Project Command Area

Land Use Area Proportion of Study Area
(ha) (%)
1 Farmlands 4,579 89.1
2 Forest (public / private) 147 2.9
3 Grazing (communal) land 387 7.5
4 Buildings (structures) 28 0.6
Total 5,141 100

Source: RAP (SMEC 2010)
4.3.3 Wildlife

4.3.3.1 Birds

Lake Tana: birds are relatively well known and documented as compared to other animal groups in
Ethiopia. A number of bird surveys have been carried out in the Lake Tana area, in connection with the
identification and monitoring of IBAs, or for investigating particular species at risk such as Cranes, or for
academic research. Some of these surveys have included observation sites in and adjacent to the MPIDP
command area. The following account is a compilation of data from these sources (principally EWNHS
1996, 2001; Nega Tassie 2007; Nega Tassie & Afework Bekele 2007; Nowald et al. 2007; Francis &
Shimelis Aynalem 2007; Birdlife Int. & NABU 2009; Shimelis Aynalem 2009).

Located in the Horn of Africa, Ethiopia is an important link for migratory and gregarious species on their
passage between Eurasia, the Middle East and sub-Saharan Africa. Lake Tana is a key location on these
flyways, both for transit and as a winter destination for feeding and breeding. To date some 213 bird
species have been recorded around Lake Tana by various surveys, with aquatic or wetland birds the most

diverse group®3. Most of these are migratory but some are resident.

Some lakeshore birds are piscivorous: the Great White Pelican (Pelecanus onocrotalus), Great and Long-
tailed Cormorants (Phalacrocorax carbo and P. africanus), Hammerkop (Scopus umbretta) and the
African Fish Eagle (Haliacetus vocifer), while others are non-piscivorous, e.g. Egyptian Goose (Alopochen
aegyptiaca), Pygmy Goose (Nettapus auritus), and Spur-winged Goose (Plectropterus gambensis).

As noted earlier, surveys by EWNHS and their international partners (Birdlife International, Royal Society
for the Protection of Birds (UK), Nature and Biodiversity Conservation Union (NABU: Germany)) have
identified Lake Tana as an IBA based on IBA criteria Al and A3°% (Birdlife International 2009),
specifically the presence of globally threatened species such as Wattled Crane, Lesser Flamingo and
Greater Spotted Eagle, resident endemics with restricted ranges such as Rouget’s Rail and Ankober Serin,
and the presence of significant proportions of global populations of some waterbirds - estimates vary, but
one observer considers that the population of birds around Lake Tana is likely to exceed 100,000

53 A wetland bird is one for which wetland is important for at least one stage in its life cycle. Those birds are
ecologically dependent on wetlands.

54 BirdLife IBA Factsheet, ET007 Bahir Dar-Lake Tana, available from http://www.birdlife.org, accessed 18.09.2009.
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seasonally (Shimelis Aynalem 2009), of which 83 are wetland species (Francis & Shimelis 2007). 19
highland biome species have been recorded in the area, including Abyssinian Long-eared Owl, White-
backed Black Tit, White-throated Seedeater and Banded Barbet (EWNHS 1996).

Lake Tana and the Fogera Plains are closely linked ecologically, and in the view of qualified observers the
two IBAs should be combined, together with the Infranz wetland, into one functionally linked IBA (Francis
& Shimelis Aynalem 2007). Summary descriptions of the two existing IBAs (Bahir Dar-Lake Tana and
Fogera Plains) are given at Annex 5.4.

Recent surveys of Cranes in Ethiopia sighted 94% of the national total of Black Crowned Crane at Lake
Tana (1102 out of 1171 individuals), leading to the conclusion that Lake Tana can be considered the
most important wintering site for Black Crowned Crane and that its conservation status should be
upgraded (Nowald et al. 2007).

Dembia Plain: the MPIDP is situated on the northern shore of Lake Tana in the western part of the
Dembia plain, one of the major floodplains around the lake. This has been less well investigated than the
Fogera Plains east of the lake. Nevertheless so far surveys have identified 193 species of birds of 18
orders and 64 families in the Dembia Plain (Nega Tassie & Afework Bekele 2007). The great majority of
these are waterfowl that inhabit, breed and forage on or near the marshes and the water. Some

passerine birds>> were present in farmland and along the rivers.

The records include 1 Ethiopian endemic: Yellow-fronted Parrot; 4 biome-restricted species: Wattled Ibis,
White-collared Pigeon, Black-winged Lovebird and White-cheeked Turaco; 1 globally Vulnerable species,
Wattled Crane; and 3 globally Near-Threatened species, Pallid Harrier, Black Crowned Crane (Photo 4-7,
Photo 4-8) and Black-tailed Godwit.

With respect to wetland birds, notable counts were 524 Egrets (mostly Cattle but also Great White), 3
Goliath Herons, 7 Woolly-necked Storks, 258 Spur-wringed Geese, 271 Crowned Cranes, 282 Ruff and
the large total of 1,762 White-winged Black Terns.

Photo 4-7: Black Crowned Crane by Nededit River in command area, Feb. 2009

Photo 4-8: Black Crowned Cranes, lakeshore between Dirma and Nededit Rivers, Feb. 2009

55 passerine bird: belonging to the very large Order Passeriformes, or more simply and less accurately perching birds
or songbirds.
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Core study area: significant surveys in the study area are (i) Nega Tassie's 2006-2007 surveys of the
Dembia Plain including areas along the Dirma River (Nega Tassie 2007), (ii) the 2007 IBA bird count
which included three observation sites in the project area (No. 14 Gorgora/Seraba along the lakeshore,
No. 18 Gorgora/Dirma River (north) covering wetlands along the Dirma River, and No. 19 Dirma
River/Gorgora (west) covering the marsh at the Dirma River outlet: see Annex 5.3) (Francis and Shimelis
Aynalem 2007), and (iii) the annual Crane count (Shimelis Aynalem 2009).

The 90 bird species identified in the core study area during these surveys are noted in Annex 5.3.2.
These include three globally Near Threatened species, the Black Crowned Crane, Pallid Harrier, and
Black-tailed Godwit, but no endemic or biome-restricted species.

Bird observations by the ESIA field survey team in 2009 are also noted in Annex 5.3.2. They included the
Black Crowned Crane.

Nega Tassie's 2006-2007 study highlighted the differences in bird behaviour during the wet and dry
seasons. It appears that the diversity of habitats in the study area is important in providing requirements
such food, water and cover in different seasons (Nega Tassie & Afework Bekele 2007). Species
preferentially recorded in the wetlands related to rivers included, e.g. Senegal Wattled Plover and Kittliz's
Plover, Pratincole, Common Snipe, Black-winged Stilt, Avocet, African Spoonbill and Pallid Harrier and
Montagu’s Harrier. The Dirma and lakeshore wetlands are important for both significant numbers of Black
Crowned Crane and Common (Eurasian) Crane.

In terms of diversity, the Dembia plain and core study area represent 91% and 45% of Lake Tana's
overall bird diversity, respectively (Table 4-7). This diversity is comparable with the Fogera Plain (207
species recorded during the wet and dry seasons cf. A. Moges, 2008), which has been formally identified
as an IBA.

Table 4-7: Bird Diversity - Core Study Area, Dembia Plain and Fogera Plain

% of the
Records / Location Numbt_er 2 diversity of O e (LT Numt!e.r o
species Orders Families

E'CRELE]

In the whole Dembia plain 193 91% 18 64

In the core study area

(command area and immediate 92 43% 12 34

surroundings)

In the Fogera Plain 207 97% 20 64

Source: Nega Tassie (2007); Nega Tassie & Afework Bekele (2007); completed by ESIA investigations

By itself the core study area probably does not constitute "critical habitat" for birds in the sense implied
in WB OP 4.04, but this is a matter of interpretation: the area is clearly important for some Near
Threatened species, and forms a part of the overall Lake Tana wetland ecosystem which is of very high
national and international importance.

4.3.3.2 Current Threats to Birds in the Study Area

Threats to birds identified by various observers include, in order of priority:
+ Habitat loss due to conversion of natural and semi-natural habitats to cultivation.

+ Habitat degradation by fire, over-exploitation of vegetation (pulling grass, cutting and digging
papyrus, fuelwood collection), grazing, drainage, changes in hydrology, and sedimentation: the
great majority of the bird species in the study area are waterfowl that inhabit, breed and forage
in or near the marshes and the water; during the rainy season, both the breeding sites and
ground nesting areas are affected.

« Disturbance and harassment, especially by children, but also by farmers who consider some birds
to be pests, predating their crops.

+ Changes in agricultural practices, specifically double cropping, leaving no time between crops for
birds to forage for spilt or remaining grain.
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4.3.3.3 Mammals

Information on mammals in the area has been obtained by direct observation during field surveys, by
discussion with local informants, and through a review of relevant literature. Animals observed in the
Dembia Plain are listed in Annex 5.5 (Nega Tassie 2007).

The lakeshore habitats and associated wetlands harbour two aquatic mammals, Hippopotamus
(Hippopotamus amphibious) and (possibly) Clawless Otter (Aonyx capensis). 19 hippos (17 adults and 2
young) were observed around the old mouth of the Megech River in January 2009. 16 hippos were
observed east of the Megech River and south of Robit during the 2007 IBA bird count (Francis & Shimelis
Aynalem 2007). Local residents report that hippos frequent the lakeshore near the site of the pumping
station, especially from late March to June when lake levels are at their lowest. At this time they graze in
the Gorgora Hotel compound, where management and guards report that as many as 10 or more can be
seen grazing the hotel from dusk to dawn. Hippos disperse to other areas as water levels rise at the
onset of the rainy season, but their precise movements and territorial limits have not been mapped.

The lakeshore wetland is clearly "critical habitat" for hippopotamus, although it has been severely
degraded in the last decade.

Other mammals reportedly commonly encountered in the study area include Porcupine (Hystrix cristata),
Jackal (Canis mesomelas), Duiker (Sylvicapra aethiops), Olive baboon (Papio anubis) Vervet Monkey
(Cerapithecus aethiops), Aardwolf (Proteles cristatus) and Aardvark (Orycteropus afer). Aardwolf is said
to be common in the Gorgora area, especially in packs near the church (Tim and Kim Otte-de-Hoop, pers.
comm.). Additional animals reported by Nega Tassie (2007) in the Dembia Plain area are Serval (Felis
serval), Civet (Civettictis civetta), Genet (Genetta sp.), and Spotted Hyaena (Crocuta crocuta).

West of Gorgora the black and white Colobus monkey (Colobus guereza) sometimes occurs where there
are big trees near the lakeshore.

4.3.3.4 Reptiles and Amphibians

The Nile Monitor (Varanus niloticus) is known to occur in the area. African Rock Python (Python sebae)
may be encountered in wetlands; this snake is diminishing in numbers across its very wide range, and
has been placed on CITES Appendix II (trade limitations). A python is reported to have been killed near
the Gorgora Port premises by farmers in 2008. Other snakes are present but not surveyed.

The presence of many tadpoles in the Dirma River and its tributaries during the 2009 dry season fish
survey (see Section 4.3.4) indicates the presence of frogs, but as yet the species present are
undetermined.

There are no crocodiles in Lake Tana.

4.3.3.5 Other Animals

Fifteen species of Gastropods (snails and slugs) are associated with the macrophytes of the shoreline
include the endemic subspecies Bellamaya unicolor abyssinica, and also Bulinus spp. which is host to
Schistosoma haematobium, the trematode causing one form of Bilharzia (schistosomiasis).

4.3.3.6 Wildlife Pests

In addition to the ubiquitous House Mouse (Mus musculus) and Black Rat (Rattus rattus) which cause
major damage to stored crops, a number of other vertebrates are considered pests in the area:

« Birds, especially Cranes and Geese, sometimes forage in standing crops before harvest, bringing
them into conflict with farmers. Although in Ethiopia birds (like other wildlife) are protected by
religious customs and (to a small extent) by law, farmers may harass and persecute birds
attacking their crops.

- Hippopotami are not appreciated by local farmers, since they destroy crops and, reportedly,
compact soil making cultivation difficult. The ESIA study team was informed that in June 2008 a
farmer shot a Hippopotamus that destroyed his crops; apparently he was not reprimanded by the
authorities.

- Aardwolves are reported to have attacked human beings in daylight two years ago. This report
cannot be verified.
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+ Porcupine used to be a menace in what is presently Wawa Farm, destroying crops. Since
Porcupine lie up in Aardvark dens during the day, the menace was controlled by putting a price of
ETB 30 on termite queens, encouraging young men to dig them out, thus reducing the number of
termite colonies and consequently the numbers of Aardvark which feed on termites and hence the
number of Porcupine-friendly Aardvark dens.

+  Other areas around Lake Tana report crop damage from Vervet Monkey and Baboon, and night-
time predation by Hyaena, but these animals do not appear to cause significant problems in the
core study area.

4.3.4 Aquatic Ecology and Fisheries

4.3.4.1 General

The fisheries ecology of Lake Tana is becoming increasingly well known, and at the same time the
pressures on the system are rapidly increasing. Scientific interest centres on the endemic barbel
population (Labeobarbus spp.) which has speciated within the lake and of which many species spawn in
the tributaries and headwaters of the rivers feeding the lake (Box 4-1, Figure 4-13).

Box 4-1: Labeobarb Reproduction in Lake Tana

Labeobarb Reproduction in Lake Tana

In Lake Tana the genus Labeobarbus is represented by 16 species of which 15 are endemic to the lake
and belong to a unique species flock of endemic cyprinids.

The speciation was possible because the lake offered new habitat for adaptive radiation and maintained
its isolation from the rest of the Abbay system due to the 40 m high Tis Issat Falls at the outlet of the
lake.

At least seven of the Labeobarbus species are known to spawn in the headwaters of the main rivers
feeding the lake. Highly oxygenated water and gravel beds are general requirements for Labeobarbus
spawning due to their critical importance in the development of eggs and larvae. Deposition of eggs in
gravel beds prevents them from being washed away and clear water prevents them from being covered
by sediment which might obstruct the diffusion of oxygen. After a brief pre-spawning aggregation on the
river mouths, final maturation and spawning occur in the tributaries of the major rivers, or possibly at
gravel reaches in the main channels.

The adults migrate upstream in July-August at the onset of the rainy season and higher flows. After
completing spawning they return to the lake for feeding until the next cycle of breeding.

The specific requirements of the nursery grounds and the duration of return of the juveniles are not well
documented. Nevertheless, it is known that juveniles follow the adults returning to the lake in
September-October as flows reduce to feed and grow until they become sexually mature.

The most detailed work on Labeobarbus spawning has been carried out on the Gumera River on the
south-east side of the lake, which is a favoured Labeobarbus spawning river. Limited surveys in the study
area indicate that the Megech and Dirma rivers and their tributaries provide ideal breeding
grounds for the Labeobarbus species in the northern part of the lake, as does the Gumera river in
the south: five of the Labeobarbus species were found to migrate from Lake Tana up both the Megech
and Dirma Rivers to spawn (Wassie Anteneh 2005), although with some preference in humbers for the
Megech which more tributaries with gravel beds and a slightly higher dissolved oxygen content (Figure
4-13, Photo 4-9).

There is some evidence that the Labeobarbus species may be divided into three categories of
reproduction (Wassie Anteneh 2005):

» Obligatory riverine spawners
+ Generalists (spawning in both the lake and its tributary rivers)
e Lacustrine spawners
As yet there is no evidence of river-specificity for the riverine spawners, but this cannot be discounted.

The recent survey of the Dirma River for this study suggest that some pools in the main river channel
may serve as habitats for feeding and reproduction of some fish including river resident Labeobarbus
spp., Catfish (Clarias gariepinus), Nile Tilapia (Oreochromis niloticus), small Barbus and Garra spp.
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4.3.4.2 Characterisation of the Waterbodies

The study area is composed of the following water bodies:

1.

The Lake: Lake Tana is Ethiopia's largest lake, containing half the country's freshwater
resources, and the third largest lake in the Nile Basin.

The lake waters are shallow and well mixed, with no thermocline. The lake is categorized as oligo-
mesotrophic. Its turbidity is high and the suspended sediments reduce underwater light intensity
and hence primary production, the basis of the food chain. Thus although the lake is mesotrophic
in terms of its water chemistry, it is oligotrophic based on primary production.

The fish community of the lake is dominated by cyprinid fishes represented by 4 genera. There is
only one cichlid, Nile Tilapia (Oreochromis niloticus), which is widespread in Africa. The Catfish
family is also represented by a single species (Clarias gariepinus), a common species. 19 of the
27 fish species of Lake Tana are endemic to the lake and therefore to Ethiopia (Vijverberg et al.
2009). In the case of Labeobarbus 15 species are endemic>® and belong to a unique species
flock of endemic cyprinids.

During the rainy season the wetlands around the lake are connected to it and act as nurseries for
most of the fish populations in the lake, as well as providing breeding habitats for waterfowl and
mammals. Many of the Labeobarbus species and certainly three other commercially important fish
species, Nile Tilapia (Oreochromis niloticus), African catfish (Clarias gariepinus) and Beso
(Varicorhinus beso) spawn here and their juveniles feed and grow during the first years of their
life.

Megech and Dirma Rivers: the Megech and Dirma Rivers are the main rivers in the northern
part of the lake.

The Megech River (Photo 4-9) originates near the Simien Mountains National Park at an altitude
of some 3500 to 4000 m asl. During the rainy season, the Megech is on the average about 10-15
m wide and may be 1.5-2.5 m deep in places. Much of the water in the river is diverted for
irrigation upstream of the PCA, and the river may run dry in some dry seasons. Some 15 years
ago it changed its course, so that the river now runs past the village of Robit and the mouth is
now some 5 km further east. The old river channel forms the eastern boundary of the project
command area, and in theory should not be physically affected by the project.

Photo 4-9: Megech River upstream of Bahir Dar-Gonder road; note clear water and gravel bed

The Dirma River and its main tributaries originate at altitudes between 2500 and 3000 m asl. It
has a length of some 60 to 65 km. Downstream from Kola Diba town the river is joined by several
small streams and runs slowly through the alluvial Dembia plain until it joins Lake Tana. The
river's upper reaches (upstream from Kola Diba Bridge) have a channel comprised of boulders,
pebbles and gravel beds which is good habitat for spawning Labeobarbus. The Dirma's most
important tributaries are on its right (west) bank. Most cross the Gonder - Kola Diba - Gorgora
road. The 10 most important were recorded (see Annex 6.1).

56 or possibly 16 out of 17: see Abebe Getahun & Dejen (in press).
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At the beginning of February 2009 there was still some flow in the channel near the lake,
although in small quantities.

3. Other rivers: the Kirsit River is some 1-2 km east of the Dirma River and was completely dry
when inspected in Feb. 2009. Local residents reported that this river floods during the rainy
season and maintains its connection to the lake up to September or October.

The Nededit River is a little bigger than the Kirsit and is located some 3 km further east. The river
borders two kebeles, Seraba Dabelo and Achera Mariam. It originates from Merew hill in
Sufankara Merew Kebele near Kola Diba town. By the lake, farmers have excavated the bed of
the Nededit to lead water from the lake back into the proposed command area, for dry season
irrigation.

The small Abakura River is immediately west of the Dirma River and enters the lake
independently, although there are some man-made cross connections between the two rivers.
The greater part of the Abakura has little or no water in the dry season.

4.3.4.3 Phytoplankton, Zooplankton and Crustaceans

According to Vijverberg at al. (2009), the phytoplankton of Lake Tana are dominated by Cyanobacteria in
the post-rainy season and diatoms in the pre-rainy season.

A large proportion of the annual primary production of the lake occurs in a short two-month season after
the rains (October-November), limiting the transfer of matter and energy between the first and second
trophic levels of the lake ecosystem (Vijverberg et al. 2009).

Zooplankton is dominated by Cladocerans (9 species) and Copepods (4 species) with a nearly equal
contribution in their relative abundance. The calanoid copepod Thermodiaptomus galebi lacustris, the
dominant zooplankton in the lake, is endemic to Lake Tana. The zooplankton community structure of
Lake Tana is unusual for tropical lakes because of its relatively high percentage of temperate species
(Daphnia hyaline and Ceriodaphnia dubia).

The largest crustaceans are freshwater crabs of the genus Potamonautes, but as a riverine species they
are fairly rare in the lake. A freshwater medusa (Limnocnida indica or L. tanganjikae) is regularly
observed.

Bivalves, midges (e.g. Chironomidae), annelids and various flies (e.g. Ephemeroptera, Plecoptera) are
abundant at the Megech and Dirma River mouths.

4.3.4.4 Fish in the Study Area: Diversity, Abundance and Habitats
Fish Diversity

During the ESIA field survey (see Section 1.3.7.2)) 16 species of fish were collected and identified from
six sampling sites in and adjacent to the project command area, representing 3 families and 6 genera
(Table 4-8). 10 of the species are endemics officially proposed for IUCN Red List Endangered status.

The majority of these species (10) belong to the genus Labeobarbus (large barb species). This is about
60% of the total Labeobarbus species known from Lake Tana (17 species). Other species that found in
waters of the project area included Oreochromis niloticus, Clarias gariepinus, Varicorhinus beso, Barbus
spp. and Garra spp.

+ Most of the Labeobarbus species were found in the lake rather than the rivers as the sampling
period was not a breeding season and no migratory behaviour was occurring. The Dirma River
has been confirmed as a spawning site for some Labeobarbus species, but wet-season
Labeobarbus use of the other, smaller rivers in the project area (Nededit, Kirsit) is lacking.

« Nile Tilapia (Oreochromis niloticus) is found in the lake and is assumed to breed in the littoral
zone and in adjacent small rivers including the Dirma, Nededit and Kirsit (the Kirsit River was
completely dry during the survey period (January 2009)). Tilapia are known to spawn in riparian
vegetation, e.g. lake margins, throughout the year with a peak in March-April; the vegetation
also acts as nursery area for juveniles (Tadesse, 1997). Usually juvenile Tilapia are common in
the littoral zone.

« Catfish (Clarias gariepinus) is abundant around the lake and breeds in the littoral zone and
lakeshore wetlands as well as connected wetlands in the floodplains, especially during the rainy
season.

Many of the fish species (11) were collected from Site 1 which is the proposed site of the pumping
station. Sites 2 (Dirma river mouth) and 5 (Dirma river lower reaches — Wawa farm) were also important
in terms of diversity.
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Table 4-8: Total and Relative Abundance of Fish Caught in the Study Area and their Conservation Status

Genus and Species Noa/‘:)gg;e:ci,:;;r;i B Status Cor;::x:iion
Cyprinidae | Barbus humilis 193 35.7% Least concern
Barbus tanapelagius 9 1.66 % Endemic Endangered
Garra dembecha 110 35.7% Endemic Least concern
Labeobarbus acutirostris 3 0.55% Endemic Endangered
Labeobarbus brevicephalus 9 1.66 % Endemic Endangered
Labeobarbus crassibarbis 1 0.185% Endemic Endangered
Labeobarbus gorgorensis 2 0.37% Endemic Endangered
Labeobarbus intermedius 15 2.77% Least concern
Labeobarbus megastoma 4 0.74% Endemic Endangered
Labeobarbus platydorsus 1 0.185% Endemic Endangered
Labeobarbus surkis 1 0.185% Endemic Endangered
Labeobarbus truttiformis 1 0.185% Endemic Endangered
Labeobarbus tsanensis 20 3.70% Endemic Endangered
Varicorhinus besso 4 0.74% Least concern
Clariidae Clarias gariepinus (Catfish) 16 2.96% Least concern
Cichlidae Oreochromis niloticus 152 28.15% Least concern
(Nile Tilapia)

* Proposed by IUCN Freshwater Fish Specialist Group in 2009 to IUCN Red List Authority

Note: the fish survey was carried out in the dry season with low or no flow in the river channels and little
to no breeding behaviour.

Source: Consultant
Fish Abundance

The most abundant species was Barbus humilis collected from the rivers. Nile Tilapia (Oreochromis
niloticus) and Garra spp. were the second and third most abundant species, respectively.

Among the Labeobarbus, the most abundant species were L. intermedius, the only non-endemic
Labeobarbus species and common in all Ethiopian lakes and rivers and L. tsanensis, an endemic.

The results from each sampling site are listed in Annex 6.3.2. 89% of the individuals caught were in the
rivers, with only 11% caught in the lake or at the mouth of Dirma River (Photo 4-10). This is related to
the presence of numerous juvenile fish in the rivers, which have many nursery niches, and also to it not
being a breeding season for Labeobarbus species.

In terms of maturity (see the data in Annex 6.3.1), the presence and the samples of V. beso and O.
niloticus may be explained by their year-round breeding. The advanced maturity of some of the
Labeobarbus individuals in January was unexpected and cannot easily be explained, since they are known
breeding during the rainy season (July-September). It may be that these species are using a different
reproductive strategy, which requires further investigation.
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Photo 4-10: Labeobarbus spp. caught in Lake Tana near mouth of Dirma River, dry-season fish survey,
Feb. 2009

Mapping of Fish Habitats

Species of conservation and commercial importance are Labeobarbus spp., Nile tilapia (Oreochromis
niloticus) and Catfish (Clarias gariepinus). Figure 4-13 shows the Dirma and Megech Rivers that are most
important for migrating adult and juvenile Labeobarbus, i.e. adults migrating upstream from Lake Tana
to spawning grounds in the upper catchment and tributaries, and juveniles migrating downstream to the
lake.

Nile Tilapia primarily uses Lake Tana as habitat for all life stages, with some individuals being found in
the lower reaches of Dirma and other rivers. It is the only species that was found in all sites sampled.
Catfish was sampled at all riverine sites and one site in the lake signifying that the riverine habitats are
well suited for feeding and breeding of catfish. Their breeding habitat can be considered to be essentially
all the wetlands shown in Figure 4-11.

4.3.4.5 Fishery Economic and Livelihood Issues

Fishery in Lake Tana

The three main species groups targeted by the fisheries are the Labeobarbus spp., African catfish (Clarias
gariepinus) and Nile tilapia (Oreochromis niloticus). Labeobarbus is the preferred fish group for home
consumption due to its high fat (oil) content and fleshiness, requiring little oil for cooking. Tilapia and
Catfish are preferred by hotels and urban residents around the lake because these fish are considered to
have better flavour. The Lake Tana fisheries are described in Box 4-2. Seasonality is described in Table
4-9.

Box 4-2: Fishing in Lake Tana

Fishing in Lake Tana

Fishing in Lake Tana was started around the 18th century by the indigenous Negada-Woito community
and then adopted by other lake area residents.

Until recently, all fishing was carried out by traditional reed boat (tankwa) made with papyrus. Tankwas
are 3-4 m long, 60-100 cm wide, and have a life span of 2 weeks to 2 months, depending on use. They
used to be made locally, but due to the extermination of most papyrus are now purchased in Bahir Dar
for USD 2-4 (Gordon et al. 2007).

In 1982 an EC-funded Lake Fisheries Development Project started focusing on improved fishing
technologies and upgrading the Fish Production and Marketing Enterprise's (FPME) processing and
marketing capabilities. This included activities in Lake Tana. In 1986 a Lake Tana Fisheries Resource
Development Programme (LTFRDP) was initiated by two Dutch NGOs (ISE-URK and ICCO-Zeist) in
collaboration with the Ethiopian Orthodox Church and the Ministry of Agriculture. The programme aimed
to help the poor fishers around the Bahir Dar Gulf area and nearby islands by introducing modern fishing
gear and motorised boats. The program of motorisation was accompanied by organisation of the fishers
into an association and training in net making, fish processing and engine maintenance.

The LTFRDP created new opportunities for the fishers, extending their fishing area from the shore to
deeper, offshore waters and, more importantly, to distant river mouths. Moreover, with the increase in
catch, fish processing, marketing and net making emerged as job opportunities for surrounding
communities.
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Currently, there are three major types of fisheries characterised by specific combinations of gear and
fishing craft:

1. The motorised gillnet fishery (mesh sizes 10-14 cm) based in Bahir Dar and now expanding to all
10 Woredas bordering the lake, including the Gorgora area where the MPIDP is located.

2. The traditional reed boats-gillnet fishery (mesh size 6-12 cm) all around the lake.
3. The chase and trap fishery (mesh size 6-9 cm) based in the southern part of the lake.

Gear such as longlines, cast nets and traps are occasionally used but contribute little to the total fish
catch.

The traditional reed boat fishery is still important for remote areas of the lake. Reed boats normally carry
only one fisher and fish are caught in the early morning. The catch from this fishery is sold at small
markets in local villages or used for household consumption, and the main target species is Nile Tilapia
(O. niloticus). Tankwa fishermen use local gillnets, hooks and lines, traps and sometime spears to catch
catfish.

The recently introduced motorized fishery mainly targets bigger markets, using motorised boats with 100
m long gillnets of 10-14 cm stretched mesh size. For the whole lake, there are about 25 motorised fishing
boats, most of which land their catch in Bahir Dar (either directly or via collector boat).

The lake fishery employs more than 3,000 persons who are directly dependent on the major activities of
fishing, marketing, and processing for their livelihoods. Most of these are in the southern part of the lake.
In the northern part are about 85 full time fishermen organized in an association, and about 500 part-
time fishermen and their dependants (Wassie Anteneh 2005).

Table 4-9: Seasonality in the Lake Tana Fishery (provisional)

Season Comment

March - August Highest catch levels from Lake Tana

November - May Harvest period from seasonal ponds

January - July (especially March/April/May) | Tilapia important

June - September (especially June/July) Catfish important

June - September (especially August) Barbus (Labeobarbus) important, especially for subsistence
Source: Gordon et al. (2007), referring mainly to the east side of the lake and the Fogera Plain

Catches, especially for the northern part of the lake, are poorly documented and there is no reliable
system for catch monitoring and reporting.

The commercial gillnet fishery of Lake Tana developed rapidly in that the total catch increased from 39 t
in 1987 to 360 t in 1997 (Tesfaye Wudneh 1998) or between 470 and 1470 t/yr in 1992-1995 (BoARD in
Gordon et al. 2007). The routine data collection and analysis systems established by the Lake Fisheries
Development Project (2" Phase) were abandoned around 2000 (BoARD, in Gordon et al. 2007). No catch
data from Lake Tana are available for subsequent years. Estimates of total annual catch vary from
around 1,000 t (Gordon et al. 2007) to 3,000 t (BoARD: see Table 4-10).

Table 4-10: Lake Tana: Estimated Annual Fish Catch

Year Annual Catch (t)

2003 1,068
2004 1,231
2005 1,281
2006 3,004

Source: ANRS BoARD estimates

Between the 1990’s and 2007, the changing species composition of the commercial catch indicates a
sharp decline of the endemic Labeobarbs compared to Catfish and Tilapia (Table 4-11).
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Table 4-11: Lake Tana: Species Composition of the Commercial Catch

Species 1990’'s 2007
Labeobarbus spp. 40% 15%
African catfish 25% 21%
Nile tilapia 35% 64%

Source: ANRS BoARD

The Fish Production and Marketing Enterprise (FPME) is the only market outlet available for Lake Tana
fishery. About 30% of the fish handled by FPME nationally is sourced from Lake Tana. Prices in 2007 are
given in Table 4-12 (FPME 2007).

Some fish traders distribute fish only to local consumers to satisfy the local demand using the basic
market channel (landing point to consumer). Recently, traders from around Lake Tana started exporting
dried fish to Sudan. Most traders in dried fish marketing have not registered.

Table 4-12: Fish Prices in 2007
Prices (ETB/kg)

Type of Product

Tilapia Catfish Labeobarbus
Producer Retailer Producer Retailer Producer Retailer
Wet whole fish 5 21 3 17 3 11
Dried fish 2 12.5 2 6.5

Source: FPME (2007)

Fisheries in and around the Project Area

In the northern part of the lake, around the project area, there is limited access to markets because the
landing sites and towns are far apart and there is virtually no marketing infrastructure. Transportation of
quality fresh fish to markets is a critical and limiting factor. Thus, the price of fish in this area is lower for
the wholesalers and for the fishers alike.

According to interviews with fishermen around Gorgora in 2009, catfish were more valuable and saleable
than fish from other groups. Catfish could be sold for ETB 6-10/kg while Labeobarbus spp. and Nile
Tilapia sold for only ETB 2-3/kg and ETB 5-8/kg, respectively.

A trading point for dried fish en route to Sudan has developed at Chuahit, on the road between Kola Diba
and Gorgora (Gordon et al. 2007). This is supplied by some 200 tankwa/day from all around the lake,
including trading through the new trading point at Infranz (on the main road in the Fogera Plain). The
main species is catfish.

Official figures for annual fish production in Dembia Woreda are given in Table 4-13. These should be
considered approximate.

Table 4-13: Annual Fish Production, Dembia Woreda
2004-5 2005-6 2006-7 2007-8

2003-4
Production (t) 268 780 406 658 104 350

2008-9

Source: Dembia WoARD, in Halcrow-GIRD (2010)

The majority of the catch around the project site comes from the traditional reed boat fishery. The
introduction of the commercial gillnet fishery has not significantly affected the traditional fishery because
it focuses mainly on fish collection from fishers rather than fishing itself. A local informant reports that
the number and size of nets used by fishermen have increased in the last 10-15 years, and the mesh size
has reduced. Specific fishing uses of the PCA rivers are given in Table 4-14.
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Table 4-14: Fishing in PCA Rivers

Dirma At Ahmed Guba village, Seraba Dabelo Kebele: people fish freely every day;
nets are stretched across the river; catches include mostly Catfish with some
Tilapia and Labeobarbus

Nededit Achera Mariam Kebele: nets are stretched across the river; the kebele
Development Agent confirmed that "fish have no chance to pass over it"

Dhana & Hahacha | Chenker Cherkose Kebele: nets are used, also traditional wooden fish traps;

(Dirma tributaries) Catfish and small Labeobarbus are caught, but not Tilapia; people eat fresh fish
several times per week in rainy season

Gilgel (Dirma Choa Terrara village: nets are used; Catfish are taken but no Labeobarbus

tributary)

Source: Consultant

In some parts of the PCA there is a ban on eating fish during periods of fasting (a significant portion of
the year), but fishermen are allowed to continue their work. Fish tend to be a subsistence protein source,
especially during the difficult period at the beginning of the rainy season, and especially for the poorest
households. Sales of fish may bring in cash, with prices of fresh fish in Chuahit in the rainy season
reported as ETB 4-5/kg. Catfish have a higher value than Labeobarbus species, apparently because of the
demand for dried catfish in Sudan.

The conservative estimate of the potential yield of Lake Tana is about 10,000 t/yr and is made up of
Labeobarbus species, tilapia and catfish. Of this about 20% is contributed by the Labeobarbus spp.
(based on estimates made in the southern part of the lake), so the estimated potential contribution of
Labeobarbs to the total production is about 2,000 t/yr.

Assuming that the Labeobarbus species migrate evenly to all the rivers around the lake and that tilapia
and catfish feed and breed in the associated shore areas, wetlands and floodplains, it is estimated that
about 1,500 tonnes of fish could be produced as a result of the proper functioning of the Dirma and other
rivers and associated wetlands. In monetary terms, this translates to some ETB 4,500,000/yr (producer’s
rate) or ETB 16,500,000/yr (retailer’s rate). Of this an estimated 300 t could be contributed by the
Labeobarbs that spawn in the Dirma and adjacent rivers. In monetary terms, 300 t is about ETB
1,000,000/year (producer’s rate) or ETB 3,300,000/year (retailer’s rate). These humbers emphasise the
high economic value of functioning wetland ecosystems around the lake.

Fisheries Social Organisation and Administrative Framework

Cooperatives are now emerging in the 10 Woredas surrounding the lake. Each Woreda is thought to have
a minimum of one association with 80-120 members. In general it is estimated that 1,300 fishers may be
organized in associations with modern fishing methods throughout the Lake Tana region. Accordingly,
there are some (about 85) legally organised fishermen in Dembia Woreda, specifically in the Andenet
Fishery Cooperative centred on Gorgora. However, the number of illegal fishermen (about 500) far
exceeds the number of legally registered ones. Since the cooperatives are weak, it has become very
difficult to control the illegal fishermen and hence the illegal exploitation of the fishery resource.

4.3.4.6 Ecological Value of the Study Area for Fish

Most large African cyprinids spawn by making a single annual breeding migration to upstream areas of
rivers. This is the best indication that they are not fully adapted to lake environments. Studies conducted
at four Lake Tana tributary river mouths (Gilgel Abbay, Gelda, Gumera, and Ribb) have shown this
ancestral, riverine reproductive strategy to be characteristic for at least seven of the 17 Labeobarbus
species of Lake Tana (L. acutirostris, L. brevicephalus, L. macrophthalmus, L. megastoma, L. platydorsus,
L. truttiformis, and L. tsanensis). Of these, it has been suggested that three, L. brevicephalus, L.
truttiformis and L. tsanensis (all recorded upstream in the Dirma and Megech Rivers) are obligatory
riverine spawners, whereas four may be "generalist spawners" using both the rivers and the lake

margins, and a further nine are lacustrine spawners (Wassie Anteneh 2005)>7.

Three other commercial important fish species (Nile tilapia, African catfish and Beso) spawn in the Dirma
River (and related wetlands) and their juveniles feed and grow there during the first years of their life.

57 \assie Anteneh was considering 15 Labeobarbus species. This number is now thought to be 16 or even 17,
depending on author.
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Considering their role as breeding sites and nurseries for at least 10 endemic and endangered>8 species
of fish, together with their importance for maintaining stocks of more common but also commercially
important fish, the rivers and wetlands of the project area can be considered "critical fish
habitat" in the sense implied by WB OP 4.04 Natural Habitats. The specific species of concern are
the various Labeobarbs in the Labeobarbus species flock.

4.3.4.7 Current Threats to Fish in the Study Area

The current "without project" situation concerning fish in the project area is one of rapid negative
change. The main factors affecting fish are loss of habitat and over-fishing:

+ Loss of habitat is occurring in the Megech, Dirma and other rivers due to a combination of
diversion of water during the dry season and sand mining (especially in the Megech). This results
in physical obstructions, destruction of the river channels, and an absolute lack of water for any
fish trying to return down-river to the lake from September onwards. Rapid habitat loss is also
occurring as wetlands along rivers and the lakeshore are degraded and taken into cultivation.

« Overfishing is occurring especially through the use of gillnets at the mouths of the project area
rivers during Labeobarbus spawning aggregations prior to migration up-river. Labeobarbus is
highly vulnerable to this type of recruitment over-fishing: dramatic reductions (75%) in total
abundance (both numbers and biomass) of six species of Labeobarbus adults and 90% in the
number of juveniles were recorded in Lake Tana between 1991 and 2001 (de Graaf et al. 2004).
The same authors report a drop in Catch per Unit Effort for Labeobarbus by the commercial
gillnet fishery from 63 kg/trip in 1991 to 28 kg/trip in 2001. The contribution of Labeobarbus to
the total fish catch has declined from about 40% in the 1990s to about 15% by 2007 (Abebe
Getahun, pers. comm.).

+ There is some evidence of poisoning of Labeobarbus spawning stock in the Gumera River using
the crushed seeds of Birbira (Millettia ferruginea, an endemic leguminous tree) (Abebe Ameha
2004, in Eshete Dejen 2008), but this has not been observed in the study area.

4.4 SocIAL AND EcoNOMIC CONTEXT

4.4.1 The Amhara People

The Amhara people are the highlanders of central and north Ethiopia (Shoa, Wollo, Gojam, Begemder),
who live in the agro-ecological zones called “déga” and “waina déga” (above 1,800 m). Before the
beginning of Oromo migrations in the 16" century, they were the largest cultural group in Ethiopia.

A long time ago Lake Tana area was occupied by a variety of communities, characterised by different
religions, different food habits and different occupations. For instance, in the 16" century the Dembia
area was known to be the country of the Falasha people (the Ethiopians Jews). Ethiopia's turbulent
history has included a strong ‘amharization’ process intended to unify the country, challenged on many
occasions by the numerous contrasting communities from elsewhere in the country.

The question of whether a distinctive ethnic group now referred to as "Amhara" exists is still controversial
and intensively debated among Ethiopian scholars. As is often the case in ethnic differentiation, the name
and the main cultural features of a group are given and identified by other groups who do not share the
same features: the people perceived to be “"Amhara" are characterised by others for the uniformity of
their culture, based on one religion (Orthodox Tawohedo Church), one language (Amharic) and one
occupation (growing teff).

The Amhara people are intensely attached to their land, not least because this is the basis for their
livelihoods, and therefore have some of the characteristics of an indigenous people in terms of the Bank's
OP 4.10. However, their customary cultural, economic, social, or political institutions are not separate
from those of the dominant society and culture, and the Amharic language is both officially recognized
and widely used within the country. Consequently the Amhara people are not considered by the ESIA
consultant to be indigenous people in terms of the Bank's policy.

58 Endangered in the literal sense, and formally proposed for listing as Endangered in the IUCN Red List.

Environmental and Social Impact Assessment of about 20,000 ha @
Irrigation and Drainage Schemes at Megech Pump (at Seraba), Ribb and Anger Dam
- ESIA of Megech Scheme -



Ministry of Water and Energy Page 4-35

Within the Lake Tana basin there is at least one group of inhabitants who would be considered indigenous
people under the policy, the Woitos of Lake Tana. This group has traditionally been dependent on the
lake's resources, especially fish and papyrus. During the last century their traditional way of life has been
overtaken by external pressures, and they now form a distinct community of several thousand in the
Bahir Dar area, but not near Gorgora.

4.4.2 Socio-economic Profile of Project Area

4.4.2.1 Project Woredas and Kebeles

The project is located in Dembia Woreda, the most populated woreda of North Gonder Zone, which is in
turn the most populated zone among the 10 zones of Amhara National Regional State (ANRS) (Figure
4-14).

The PCA affects six different kebeles, partly or fully and Map 1, Annex 1.
Table 4-15: Kebeles and Households in PCA (Feb. 2010)

Total number of Part included Total number of

Ll HH's in Kebele in PCA (%) affected HH’s™
1 Seraba-Dabelo 1,579 100 964
2 Achera Mariam 759 100 382
3 Guramba Bata 878 25 232
4 Chenker Cherkose 1,860 10 303
5 Aberjeha Dhena 2,198 25 251
6 Meskel Kiristos 1,132 25 40
Total 8,397 2,172

Source: MPIDP RAP (SMEC 2010)

Figure 4-14: Amhara Region Population Density
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Source: Yilma & Awulachew (2009)
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4.4.2.2 Demography

The latest official figures show that Amhara Region has a total population of some 17,113,555 persons,
23.3% of the nation's total. The annual growth rate of Amhara region is now 1.7%, the lowest of Ethiopia
and well below the national average of 2.6% (CSA 2008) (Figure 4-15).

Figure 4-15: Amhara Region Population Growth

Figure 1.3 Intercensal Growth Rates by Reglon (1994-2007)
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The ANRS BoFED, which previously estimated the regional growth rate to be around 2.67%, explains the
new lower rate by factors such as a relatively low fertility rate (5.1 children per woman compared with 6
children per woman at the national level), a high infant mortality rate (94/1000 births compared to the
national figure of around 75/1000 births), high child mortality (154 deaths for 1000 live births), and low
life expectancy (54 years), notably because of AIDS and other communicable diseases.

Dembia Woreda has one of the highest population densities of any woreda in ANRS (
Figure 4-14).

The number of households in the PCA is 2,172 (SMEC 2010), with an average household size of 5.1,
giving a total of some 11,179 people or about 4% of the total woreda population.

Applying the regional growth rate to the PCA suggests that an additional 2,052 additional people would
have to be accommodated in the area by 2020 (Table 4-16).

Table 4-16: PCA: Projected Population 2020

2015

Estimated Total Population within PCA (4,000 ha) at constant

growth rate (1.7%/yr) 11,179 12,162 13,231

Source: Consultant

Age Structure: MPIDP FS figures indicate that 97% of the population in the PCA is under 50 years old,
and almost half the population (46%) is younger than 15 years old. Similar figures are given in the RAP
(SMEC 2010). This illustrates that there is a high dependency ratio (persons not working to persons
working).

4.4.2.3 Household Size and Population Density

The MPIDP FS (Tahal-CECE 2010) reports an average household size within the PCA of 6, and the RAP a
size of 5.1 to 5.5 (SMEC 2010). Some 22% of PCA households are headed by women (SMEC 2010: PAP
Census).
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The population density of the PCA is 2.1 persons/ha, compared to 2.24 persons/ha for Dembia Woreda as
a whole>9,

4.4.3 Infrastructure and Settlements

The main settlements and roads in the project area are shown in Figure 1-2. Dembia Woreda includes
three small towns: Kola Diba, the woreda headquarters, population 8,608 (MPIDP FS); Chuahit,
population 4,575, and the port of Gorgora, population 2,594. The remainder of the population (91.4%)
live in rural areas. The main sub-woreda centres in the Dembia Plain are Guramba, some 2 km north of
the PCA on the track to Kola Diba, and Robit, some 4 km to the east of the PCA on the other side of the
Old and New Megech Rivers (Figure 1-2). Seraba Dabelo and Achera Mariam are relatively large villages
acting as their respective kebele headquarters.

Within the PCA most houses have been built in low-density settlements in locations less liable to flooding,
especially along the right bank of the old Megech River channel. The villages tend to be based on
extended family and kinship networks and relationships. There is some evidence of clustering near long-
established churches, and also near kebele administration offices, presumably to take advantage of
available services.

Virtually all houses are built of eucalyptus poles and mud, with earth floors and thatch roofs (Photo
4-21). Government buildings (e.g. health posts, schools, farmer training centres) are similar but usually
have metal roofs (Photo 4-27, Photo 4-28).

Access to the PCA is by unmade (earth) tracks from the north or on footpaths from the west. There are
no bridges across the PCA rivers (Dirma, Nededit, Kirsit, Megech).

There is no mains electrical supply within the PCA (see Section 4.4.5.8), nor is there any centralised
(piped) domestic water system (see Section 4.4.5.9).

There are no warehouses for storage of crops in the PCA, but all kebeles have a Kebele Office and a
Cooperative.

The PCA has mobile phone service.

4.4.4 Land Tenure

As noted in Chapter 3, all land in Ethiopia belongs to the State, which does not recognise private
ownership of land. Citizens may be granted user rights to land in the form of certificates, and may
privately own assets on land such as houses.

The FS socio-economic survey indicates that the average land holding in the command area is 1.07 ha in
6 separate plots. Of this total, typically two-thirds are cropped and the remainder used for grazing (i.e. it
is left fallow).

As of mid-2008, 56% of farming households had not received official government guarantee certificates
for their land; nevertheless, 96% of the farmers interviewed declared that they "had their own land"
(MPIDP FS). Following an intensive campaign, it is understood that First Stage certificates have now been
issued to all farming households in the command area (RAP consultant, pers. comm., March 2010). These
certificates confirm the holder's rights to use of land allocated in the last major campaign of land
redistribution in 2005.

4% of the respondents in the FS socioeconomic survey declared themselves landless.

Lack of land is a major problem for young people, and is perceived to be a major factor in the recent
encroachment of cultivation into wetlands, including the lakeshore zone. This has resulted in tensions
between residents and the administration, since the regional BoEPLAU is attempting to regulate land use
in the lakeshore zone and prevent further encroachment.

One in five farmers rent their land to others, for reasons including lack of oxen for ploughing (50%), lack
of labour (41%) and lack of seeds (9%). Typically, rent is paid in kind in the form of 1/3 or 1/4 of the
crop (sharecropping).

Land rights are a gender issue: some 22% of the PCA households are headed by women (SMEC 2010),
mostly widowed; they often have to rent out their land due to lack of household labour resources to
cultivate it. Sometimes this eventually results in permanent loss of the land as dominant males exert
control.

59 pca: 11,179 people, 5,401 ha (SMEC 2010); Dembia Woreda: 271,000 people, 121,000 ha (CSA 2008).
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