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EXECUTIVE SUMMARY
I.

Introduction

This report deals with Environmental and Social Impacts Assessment of Belchit medium earth dam
irrigation project located in Amhara National Regional State. Belchit medium earthen irrigation dam
is one of the irrigation development projects in East Gojam Zone, Awabel Woreda, specifically the
irrigation headwork will be situated at Shebela Abkestit kebele, Shebela Gote, proposed to irrigate
about 900 ha of land. The proposed command area is found both in the left and right side of the river
course.
The project proponent is Amhara National Regional State Water, Irrigation and Energy Development
Bureau (ANRS BoWIED) while this EIA study is conducted by the Amhara Design and supervision
works Enterprise (ADSWE) which is certified by the Ministry of Environment Forest and Climate
change to carry out Environmental Impact Studies.
The project is aimed at transforming the existing rain fed subsistence agriculture into irrigated modern
productive one. It is proposed that up to 900 ha of land would be irrigated using the Belchit medium
earth dam. The proposed reservoir area including its buffer zone will cover 158 ha of land.
This study considered different alternatives including no project option, site alternatives, time
schedule, design and raw material supply options. “No Action” alternative has not been accepted;
because it excluded benefits to the local community to be derived from the proposed irrigation
development, rather implementation of proposed project was preferred due to its significant
contribution to ensure food security. The project has both positive and negative biophysical and
socioeconomic impacts. The potential positive effects of the irrigation project "outweighed those of
potential negative impacts. The project‟s positive impacts or anticipated benefits are improved food
security through increasing crop yields and diversified food supply due to the provision of irrigation
water on 900 hectare of irrigable land, increasing in land values due to construction of irrigation
scheme, increasing in local development and employment, increased opportunities for high value crop
productions and enhancing household revenues.
Despite its multiple benefits, the project also presents negative impacts on the bio-physical and socioeconomic environment during construction as well as operation phases. The main predicted negative
impacts are soil erosion and landscape alteration due to mining of construction material,
sedimentation, displacement of 54 households and permanent loss of 98 ha of farm land due to the
reservoir, impact on existing water supply sources and water management related institutions as well
as conflict due to scarcity of water.
The potential impacts on ecologically sensitive sites, socioeconomic and cultural aspects due to
excavation of construction materials can be solved by responsive personnel, proper management and
careful site selection measures. Cut and fill slopes shall be shaped and trimmed to approximate the
natural condition and contours as closely as possible; Closure of all borrow pits and quarries to
minimize health and safety hazards; Prior approval of mining sites by the concerned environmental
regulator and at the end of construction phase, planting of grasses and trees is recommended to
stabilize erosion affected sites.
Maximize reuse of all excavated materials during the process of construction and operation like
excess or unsuitable stones, gully treatment, erosion control practices such as implementing biological
as well as physical soil and water conservation practices are highly required. Besides, avoiding over
flooding through managing the water flow rate and velocities, buffer zone of 100meter distance from
the reservoir area is proposed to protect the dam from high siltation load and other related accidents.
All compensation and resettlement procedures shall be fully addressed, establish water supply sources
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(construct hand pump wells) in the vicinity of the affected communities. This has to be done prior to
any breaks in service by the proponent in collaboration with Awabel Woreda water supply office.
Similarly, displaced institutions like kebele administration, agricultural office, and health post etc.
should be established within a reasonable location to serve the community.
Management and monitoring plans have been prepared to evaluate the performance of the proposed
mitigation measures and to take further corrective actions. The proponent (BOWIED) is the main
responsible institution in conducting regular follow up of the changes and implementation of
mitigation measures during construction and operation phases with regularly reporting to the
competent authority (EFWLPDA).
This report is structured as per the National and Regional Environmental Impact Assessment
Guidelines as well as African Development Bank Integrated Safeguard System Requirements. The
report essentially consists introductory part, an overview of environmental Policy and Legal
Frameworks, description of existing physical, biological and socio-economic environment cum the
proposed development project and its alternatives. Similarly expected potential impacts of the
proposed irrigation project and possible mitigation measures for identified impacts are presented and
lastly the Environmental Management and Monitoring Plan is elucidated culminating with conclusion
and recommendations.
Objectives of the EIA Study: The primary objective of irrigation by itself is a social enhancement
mechanism that enables the people to increase their food security. In this respect, it would be
mandatory for such a project to be implemented in a manner that satisfies the requirements of
environmental safeguard principles, policies and guidelines.
The general objective of the Environmental Impact Assessment study is to conduct investigations that
enable to assess environmental impacts of the development project (i.e. Taba Earth Dam Irrigation
Scheme) and to recommend mitigation measures and highlight enhancement mechanisms by
preparing possible environmental management and monitoring plans during planning, construction as
well as operation phases of the project.
Methodology and Approach of the study: The EIA study is conducted in line with the EIA
guidelines provided by FEPA. The approach of the study is by analyzing environmental issues that are
identified from field work assessment and observation of the irrigation site, literature review, a series
of questionnaire and checklists about likely impacts and the experts own knowledge on irrigation
projects and Environmental concerns and providing the final report..
Scope of the Study: The EIA study of this irrigation scheme includes describing the baseline
condition of bio-physical and socio-economic conditions of the project area, describing the intended
project and presenting its alternatives, identifying the major impacts of the project on the
environment, proposing mitigation measures for adverse impacts and enhancement mechanisms for
positive impacts, conducting public consultation process and finally preparing environmental
management and monitoring plans.

II. National Policy, Legal and Institutional Frameworks
As part of the ESIA study a review of the policies, laws and institutional arrangements that govern
environmental protection and the ESIA system in Ethiopia has been carried. The ESIA study also
considered the African Development Bank Integrated Safeguard System and applicable Safeguard
Policies. Among the policies, proclamations, regulations and guidelines issued by the government of
Ethiopia and the ADB, the ones outlined below are relevant to the proposed project and were
reviewed.
 Constitution of the FDRE
 Environmental Policy of Ethiopia (1997
 Water Resources Management Policy (2001
FDRE Ministry of Water Irrigation and Energy
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 Irrigation Policy
 Agricultural and Rural Development Policy and Strategy:
 Health Policy of Ethiopia: Environmental Impact Assessment (Proclamation No. 299/2002):
Environmental Pollution Control (proclamation No. 300/2002):
 Public Health (Proclamation No. 200/2000):.
 Water Resource Utilization and Management (Proclamation No. 197/2000):.
 Environmental Guidelines:
 Institutional and Administrative Framework:
Reviewed applicable International Conventions to which Ethiopia is a party includes;
 Convention on Biological Diversity:
 Framework Convention on Climate Change
 Vienna Convention on the Protection of the Ozone Layer:
 United Nations Conventions to Combat Desertification:
 Stockholm Convention
 Convention on International Trade in Endangered Species of Fauna and Flora
 Basel Convention:
 The Ramsar Convention
Institutional and Administrative Framework: An important aspect of the ESIA process is the
communication between different groups of participants. Because it reflects the various political and
legal systems to show hierarchical structure and procedures for EIA preparation that result in the
sound management and use of natural, human-made and cultural resources and the environment as a
whole so as to meet the present generation without compromising the ability of future generations to
meet their own needs.
Hierarchically, the Federal Environmental Protection Authority (FEPA) is the Competent Agency at
the Federal level in Ethiopia (Now called Environment Forest Climate Change Commission). It is,
therefore, the responsibility of this authority in the EIA process to: ensure that the proponent complies
with requirements of the EIA process; maintain co-operation and consultation between the different
sectoral agencies throughout the EIA process; maintain a close relationship with the proponent and to
provide guidance on the process; and evaluate and take decisions on the documents that arise from the
EIA process.

III. African Development Bank Integrated Safeguard Systems
The AfDB adopted the Integrated Safeguard System (ISS) as a tool for identifying risks, reducing
development costs and improving project sustainability. The ISS promotes best practices in these
areas but also encourages greater transparency and accountability and protects the most vulnerable
communities. The bank has now adopted five Operating Safeguards (OSs) to achieve the goals and
the optimal functioning of the Integrated Safeguards System (ISS). These OSs are:





Operation Safeguard 1: Environmental and Social Assessment: this is an overarching
safeguard of determining a projects environmental and social category and the resulting
environmental and social assessment requirements.
Operational Safeguard 2: Resettlement land acquisition, population displacement and
compensation: this consolidates policy commitments and requirements contained in the
Bank‟s policy on involuntary resettlement, and incorporates a number of refinements
designed to improve the operational effectiveness of those requirements.
Operational Safeguard 3: Biodiversity and ecosystem services: this seeks to conserve
biological diversity and promote the sustainable use of natural resources with a focus on
integrated water resources management in operational requirements.
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Operational Safeguard 4: Pollution prevention and control, hazardous materials and
resource efficiency: this covers the range of key impacts of pollution, waste, and hazardous
materials for which there are agreed international conventions, as well as comprehensive
industry-specific and regional, including greenhouse gas accounting. The Bank‟s new
screening tool for climate change risk helps in screening and categorising a project in terms of
its vulnerability to the risks of climate change.
Operational Safeguard 5: Labour conditions, health and safety: this relates to workers
conditions, rights and protection from abuse or exploitation.

Operational Safeguards (OS 1) on Environmental Assessment have been triggered because the project
activities have the potential to generate significant environmental and social impacts to identified
receptors within its area of influence. Operational Safeguard (OS 2) has also been triggered because it
could displace households and farmers from their settlements and farmlands. (OS 3) has not been
triggered due to the fact that the limited biodiversity and its ecosystem services are less likely to be
affected by the project. (OS 4) on Pollution Prevention and Hazardous Substances is triggered since
construction and operation will involve use and disposal of different types of wastes. (OS 5) on
Labour, Working Conditions, Occupational Health and Safety is applicable since the construction and
operation phases will involve a significant number of construction and operation workers.

IV. Baseline Description of Project Area
Biophysical Baseline Environment
Location and Topography: The proposed irrigable command area includes four kebeles which are
found in Awabel and Dejen Woreda. These kebeles are Shebela and Dukie from Awabel Woreda and
Tik Yetnora and Tirch Jeba kebeles in Dejen Woreda. Slopes within the watershed range from flat to
steep slope, where gentle sloping (3-8%) is the dominant land feature covering significant land.

Fig 1: Location map of the proposed command area
The topographic feature of the project command area is mainly gentle slope type, with its elevation
ranging between 2450 to 2420 m.a.s.l. The natural topographic feature of this planned irrigable area
has inclined from North-East to South-West direction. Most of the cultivable land (proposed
command area) is considered as relatively plain.

FDRE Ministry of Water Irrigation and Energy
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Climate: Rain fall is characterized as unimodal and uneven distribution pattern, with main rain
season, locally known as Kiremt, occurs from mid-May to mid-October. According to climate data
from the Yetnora meteorological station, the average annual rainfall is 1092 mm. The highest rainfall
occurs in the months of July and August with a better intensity and spatial distribution, while
November to March is dry months. Maximum annual temperature varies between 18.7°C in July to
26.3°C in March with an average value of 21.5°C; while the minimum temperature vary within a
range of 6.7°C in January to 11.4°C in May and the year average is 9.1°C. Relative humidity values
vary from 23% in March to 86% in July, and August, and the year average is 53%; whereas wind
speeds vary from 110km/day (in December) to 164km/day (in May) and the year average is 133%; and
the sunshine duration (day length) is reduced due to cloud cover with values varying from 3.9 (in July)
to 10.5 (in April) and the average is 7.8 over the year.

Flora and Fauna: There is no significant endangered natural vegetation that will be affected due to
implementing the irrigation project. But, homesteads Eucalyptus trees have been found in the vicinity
and within the proposed irrigation dam that would be affected due to inundation area. The dam site is
close proximity to the villages where wild life habitats hardly exist, thus the impact of the project on
terrestrial wildlife resources will be insignificant. Some of the wild animals which have been
commonly seen in the wider catchment area include mammals like Fox, Hyena and Dicker.

Soil and water resources: The proposed irrigable land is predominantly black cotton soil, which is
deep and supports most cultivated crops. Both perennial and seasonal rivers are found in the project
area. The main perennial rivers are Belchit, Zema, and Ambo rivers. During this study period, Belchit
River has an estimated discharge of 0.2m3/sec. Currently very small size of land has been traditionally
cultivated using Belchit River.

Socio-economic Environment: The study area extends over parts of two woredas in East Gojam
Zone, Awabel and Dejen Woredas, though a large proportion (more than 97%) of the project area
falls within three kebeles of the Awabel Woreda. The total population of the project area from each
kebele is estimated about 3,304 and 27,257 by the year of 2015 (Source: socioeconomic survey),
respectively. Of the total population in the project area about 58.04 percent are male and the
remaining 41.96 percent are female population. The average annual population growth rate of the
project area has been about 1.6 percent. The sample survey showed that 87 percent of the total
populations are married and the remaining 13 percent are either single or divorced. The
socioeconomic survey also indicated that 94.1% of household heads were recorded as being
„employed‟ practicing agriculture and 1.3% being daily laborers.

Farming Systems: Smallholder highland cereals based mixed farming system is the dominant
practice where both crop and livestock sectors contribute a substantial share of the annual agricultural
production, using traditional methods at subsistence level. Irrigation based farming is practiced
mainly at the river banks using traditional river diversion methods while motor pumped irrigation is
practiced by a few farmers. Livestock production is the second most important livelihoods of the
population in the area which also contributed for crop production by supplying oxen power.

V. Project Description
The planned command area of the project covers about 900 hectare of land and will anticipate
benefiting two woredas of east Gojam Zone, Awabel and Dejen Woredas. More specifically farmers
of the four kebeles viz. Shebela and Dukie kebeles from Awabel Woreda and Tik Yetrona and Tirch
Jeba kebeles in Dejen Woreda will be benefited from the envisaged irrigation development.
The proposed reservoir area including the buffer zone will cover 158 ha of land, including 60ha of
buffer zone. The maximum water head over the spillway crest corresponding to the 100 year return
design flood is 1.33m and the corresponding maximum water level (MWL) is 2480 masl. The
6
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proposed irrigation system layout consists of one lined main canal, 2 primary canals, 3 secondary
canals and 25 tertiary canals so as to irrigate a total command area of 900 hectare.
The major activities of the dam development and management are categorized into design,
construction, operation and maintenance phases. Zoned earth dam has been proposed in order to
divert water in to the main canal planned to irrigate about 900 hectare of farm land. It has been
estimated that the time length for construction dam will be about two years. During the construction
period land would be temporally required for camp construction, for various facilities like office
building, stores, parking and garages which are estimated about one hectare.

VI. Project Alternatives
A number of project options were examined to select the feasible alternatives considering biophysical,
social, economical and technical factors. The alternatives considered were: no project alternative,
project site alternative, obtaining water from River Belchit (without dam), constructing a dam and
time schedule alternative. All the above mentioned alternatives were analyzed based on technical
feasibility, economic viability and environmental acceptability.
No action or do nothing option: This option excludes the benefits of the local community that will
be gained from modern irrigation system. Besides it contradicts with the socio-economic development
need of using the available water resources. As a result the No-action option was not preferred.
Project site alternative: Two site alternatives were considered. The first site (option-1) was
investigated at geographical coordinates of 395171.4E, 1139249.6N UTM. The second site (option 2)
was upstream 900m from option 1, located above the existing holy water at geographical coordinates
of 394564E, 1139865N UTM. Site option 1 has relatively shorter crest length that lowers the cost of
construction. However it encompasses a Holy water (religious site), health center, and road which
will be inundated and submerged by the reservoir. The communities consulted were more interested
for a site that will not adversely affect the holy water. As a result option 2 was selected instead of
option 1 for the dam site.
Obtain water from River Belchit (without dam): This entails pumping of water from Belchit River
without damming. The river flow dramatically decreases during dry season and dries up for sometime
in a year. This demand for storing the water of Belchit River by constructing a reservoir (Dam).
Therefore construction of an earth fill dam on Belchit River was preferred instead of pumping.
Generally, all the above mentioned alternatives were analyzed based on technical feasibility,
economic viability and environmental acceptability.

VII. Assessment of Environmental Impacts and Mitigation Measures
There are various benefits expected from the proposed dam project. Some of the major once include
flood control and the provision of a more reliable and higher water supply for irrigation, domestic and
other related uses. Intensification of agriculture locally through irrigation can reduce pressure on
forest lands, wildlife habitat and marginal agricultural land. In addition, the dam can create the
possibilities for fishery development. Generally, the positive impacts of Belchit irrigation project are
summarized as the following:







Farmers can produce crops more than twice a year, increasing agricultural production.
There will be sustainable and diversified food supply throughout the year
It increases opportunities to produce market oriented or high value crops.
It enhances revenues of crop growers due to practicing complementary activities.
It provides employment opportunities for the local youths, skilled and unskilled
labour.
 Possibility of transferring knowledge and skills in utilizing best irrigation agricultural
practices.
 It will increase the land value as a result of implementing improved irrigation scheme
in the area.
FDRE Ministry of Water Irrigation and Energy
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Though the proposed project has various positive benefits, it is also anticipated to have
potentially adverse effects if not properly managed. The different impacts are likely to occur at
different phases, particularly during construction and operation phases. These potential
negative impacts of the project are highlighted as follows:
Construction phase impacts: During construction phase of the project main activities such as
vegetation clearing, excavation, land levelling, transportation of construction materials (sand,
stones), construction of dam structures, and camping sites will be done. At these times the
following potential adverse impacts are anticipated to occur:











Removal of top soil and landscape alteration
Land requirement for construction purpose
displacement/resettlement
Impact on existing infrastructures
Impact on Air Quality due to dust emission
Impact on flora environment
Noise Nuisance,
Work place accidents
Creating barriers for movement

Mitigation measures to manage the predicted impacts include allocation of camp site on communal
less productive areas, ensure basic site facilities, prevent dust creation at source and control of
emissions, and reduce traffic volume. Timely compensation and providing job opportunity priorities
to affected and displaced farmers is one of the crucial factors to the project success.
Operational phase impacts: The major identified impacts of the project during operation phase are
analyzed based on sustainability issues and related aspects while implementing the proposed irrigation
scheme in the area. Major operation Phase Impacts included runoff from the exposed areas and steep
slopes will aggravate erosion rate on irrigable land and sediment load in the project site or dam
significantly. As a result, the reservoir supposed to store water will be filled up with sediment even
within few years. The water shed study of this project revealed that the total amount of soil loss in the
watershed is about 18,343.18tons per year, an average of 5.65 ton/ha/yr which will harm the service
life of the dam. The details are listed in the table below and described in the main report.
No

Topic

Potential Impacts

Significance
Medium
High






Low
1.

1

Soil & Water
Management

2.

4

Water Quality

3.

5

4.

6

Pests &
Diseases
Pesticides

5.

7

Ecology

6.

8

7.

10

Livestock
Husbandry
Health & safety

Water use inefficiency of the system
Decline in soil fertility
Impact of Vertisols on structures
Water use conflict among users
Soil erosion & sedimentation risk from
upper catchment
Pollution from application agrochemicals
(Inorganic pesticides & fertilizers)
pests and diseases infestation
Inadequate pest management and improper
use of pesticides
Habitat degradation
Wildlife disturbance
Introduction of invasive species
Reduction of biodiversity
Impacts of transformation of livestock
husbandry system,
Health Problems due to improper
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pesticides application
Prevalent of malaria case
Safety Problems due to falling accidents in
the dam
8. 11
Institutions/
Ineffective operation of IWUAs and
organizations
support will reduce efficiency of the
scheme
9.
Farm
Inappropriate
Irrigation
Scheme
Management
Management will reduce efficiency &
benefit of the scheme
Table 1: Operation Phase Impacts Significance






The following are among the mitigation measures proposed to avoid and minimize the various
significant impacts likely to occur during operation phase. An environmental management plan is
presented in the subsequent section that elaborate the proposed mitigation measures further by
assigning responsible organs for implementation. These are:
 Timely maintenance and repair of irrigation infrastructures. example, undertaking frequent
removing of siltation inside the canals
 Improved design and construction (lined canal than earthen) to minimize water loss.
 Application of inorganic fertilizers within permissible level (based on research findings).
 Design all structures, down to field level, to resist damage due to soil heave
 The structural walls and basements of the structures shall be checked regularly and undertake
immediate maintenances of the cracked sections to prevent the loss of water
 To avoid the risk of excessive soil erosion and sediment load from the upper part of the site,
erosion control practices such as physical as well as biological SWC practices and area
closure are highly required.
 Apply and encourage Integrated pest management (IPM) by giving in service training for
woredas and kebeles extension staffs, farmers and WUAs
 Farmers should use pure/certified seeds, which are disease resistant and free from pests
 Avoid stagnation of the irrigation water in the canals through undertaking regular cleaning of
drainage systems.
 During planning stage, design the intake structures that can avoid water logging problems in
the irrigable site.
 Promote utilizing of mosquito net in the project area.

VII. Public Consultation
Consultation was conducted with woreda officials and local people in the project area. Public
Consultation meeting was undertaken in the project kebeles during which the attitude of the
community was assessed. It was very helpful to obtain basic information on socio-economic, sociocultural and biophysical impacts of the project, and the associated measures to be taken. The
discussion was participatory in which the participants have expressed their views, concerns and
suggestions without any reservation on the proposed irrigation project. The Minute of Public
Consultation is annexed to the main report of this document.
The main areas of discussion were (i) attitude of the community towards the upcoming project; (ii)
responsibilities of the local community; (iii) dedication of the beneficiaries to form irrigation water
user‟s association; (iv) opinion of the community to produce market oriented crops; (v) contribution
& participation of the community on the project; as well as (vi) views and fears of the community on
the project;
During the discussion held with the communities, the participants reflected their concerns, views &
suggestions as follows.

FDRE Ministry of Water Irrigation and Energy
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•
•
•
•
•

They stated that they are willing to participate and contribute labor in the project activities
and provision of construction materials during construction period.
They reflect their willingness to cultivate market oriented crops and to establish irrigation
water users‟ associations and to set by-laws that govern the members.
The community believed that the project will increase their agricultural yield by cultivating
twice a year.
The inhabitants suggested that the implementation of the proposed irrigation project should
not create any adverse impact on religious heritages (Holy water) of the area.
The community also added their fear about the scarcity of water at the downstream for both
crop cultivation and livestock as well as on the timely starting of the project implementation.
Since the area has large number of livestock resources they strongly suggested that sufficient
amount of water should be released for the downstream users.

At the time of community consultation individuals who would be more likely affected by the proposed
irrigation dam site raised compensation issues about their houses, farming land and perennial trees.
They also suggested that since the dam is located near to the Shebela primary school there should be
protective measures like fencing so as to protect children‟s (students) from falling accidents. Similarly
the representative the school rose that there are students who come from adjacent kebeles by crossing
the project river and hence, for ease and safe movement, building bridges and fence should be an
integral part in the proposed irrigation scheme.
Stakeholder‟s consultation forum was also undertaken at Woreda Level. Among the potential
stakeholder‟s the participants from Environment, Forest and Wild life Protection and Development
Authority suggested that besides to the specific comments or issues given to be considered in the EIA
document, the envisaged dam should have the potential for fish development that has to be given
attention. The Dejen and Awabel Woreda Environmental Protection, Land administration and use
office experts mentioned that the proposed project should try to consider the downstream users of the
river and existing religious sites in the area. They further suggested that irrigation users should be
aware about proper utilization of Agro chemicals so as to avoid water pollution.
Consultation was also extended to kebele experts. According to the manager of Shebela kebele the
project design should minimize impacts on the existing nearby institutions such as Shebela health
center and primary school. Finally the Awabel Woreda representative mentioned that for problems
which will be beyond the capacity of the kebele, the Woreda administration will provide sufficient
support for successful implementation of the project.
Overall, after expressing their concerns and views openly, participants of the stakeholder and
community consultations finally reached on a consensus and concluded that the proposed Belchit
Irrigation Project will have major positive impacts on improving their livelihoods in the future and
commend it for implementation as soon as possible.

VIII. Environmental Management and Monitoring Plans
Environmental Management Plan: Environmental Management Plan is vital to undertake the
operation of the irrigation scheme in the study area in an environmentally, economically and socially
sustainable manner. It describes the possible actions that are required to be taken to ensure that the
adverse impacts which have been identified are mitigated to the extent acceptable level. The
involvement of local communities and relevant sectors is very essential so as to manage the plan
effectively and efficiently.

10
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The contractor and all project employees should be among the main actors especially during
construction phase that they are required to act as agreed on the contract document and this ESIA
study. In general, to implement the EMP smoothly, the roles and responsibilities of major
implementers, selected mitigation actions for the identified impacts, as well as implementation
strategies are indicated in the EIA report.
The Regional Authority of Environment, Forest and Wild life Resource Protection and Development
(EFWLPDA) is the regulatory body and responsible for reviewing EIA, monitoring and
environmental auditing, enforce and guide its implementation. The EFWLPDA have limited capacity
to carry out monitoring, supervision and inspection of major projects undertaken in the region to
ensure their environmental compliance. While the proponent (Bureau of Water, Irrigation & Energy),
is responsible for financing and coordination of the ESMP for the irrigation project. The contractor
should maintain adequate control over the project in order to minimize the extent of impacts during
construction, ensure appropriate restoration of areas affected by construction activities and prevent
long term environmental degradation. Implementing the Environmental Management Plan is going to
seek for additional budget besides those included as part of the design and construction costs of the
project. The estimated budget to support implementation of the EMP is about 906,900.00 ETB,

Environmental Monitoring Plan
Supervision and monitoring are fundamental for the successful implementation of an ESMP. The
number of mitigation measures recommended, when implemented, will eliminate or reduce negative
project impacts to acceptable levels. In order to assess their effectiveness, or to identify further
corrective action and to detect any impacts in the construction as well as operation phase of the
project, it is essential that an environmental monitoring plan is put in place and implemented. Internal
environmental monitoring programs during the operation phases of the project should be largely the
responsibility of the proponent (BoWIED). The BoWIED will be responsible for environmental
management and implementation of mitigation measures as well as responding to any adverse impacts
because of the project. Besides, external monitoring in the area will be undertaken by regulatory body
of Woreda environmental protection, land administration and use office (WELAUO) and the regional
EFWLPDA.
The time for environmental monitoring depends on the nature of environmental parameter. It can be
done regularly or intermittently. Monitoring is often divided into two basic category, compliance and
effects. Compliance monitoring refers to whether agreed measures are being implemented on time and
to adequate standards. Effects monitoring is to assess the impacts of the project on the receiving social
and physical environment, and vice versa. Information on these subjects assists project management
to change or improve how things are being done. Methods such as observation, inspection, discussion,
interview counting and or measurement could be used for monitoring purpose. The monitoring will be
site specific or whole project area, depending upon the nature and coverage of specific parameters.
Besides, since it is not possible to monitor all recommended mitigation measures, monitoring should
be made to those indicators that are most relevant to evaluation of environmental mitigation measures.
Therefore, monitoring plans are outlined so as to follow up the selected impacts and enforce
implementation of the environmental management plans.
As part of environmental monitoring plan, reports should also be produced at regular time interval, for
which internal monitoring activity reports should be produced at a regular time intervals throughout
the project life.
The regional environmental regulator ANRS EFWLPDA (with respective offices at zonal, woredas
and kebeles level), will have a role, periodically checking EMP implementation during construction
and operation phases. Progress reports will be sent by the project management unit to the competent
FDRE Ministry of Water Irrigation and Energy
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authority. A summary of environmental monitoring plan which basically reveals the aspects to be
monitored, method of monitoring, location, frequency, responsible body and the estimated costs are
presented in the EIA report. The estimated budget to support implementation of the Environmental
monitoring plan is about 87,300.00 ETB.
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Table 2: Summary of Environmental impacts, mitigation measures and Management Plan
Project
Activity or Topic
1
1.1

1.2

Construction
phase
Construction of
Camp sites in the
project site

Mining
Construction
Materials

Potential Impacts

Proposed Mitigation Measures

Implementation
Schedule

Institutional
Responsibilities

Budget Cost
Estimates
(ETB)

Provisional loss of
land due to land
required for camp
site. About 10,000
m2area of land will
be needed
temporarily.
Waste generated from
the camp site will
pollute the surrounding
environment

Use less productive land for camp site

During construction

contractor

-

During site selection, consult local inhabitants and needs
consensus
Remove all temporary facilities and restore land to
original condition or better.

Prior to starting
construction
Prior to end of
contract

contractor

-

contractor

3,700

Basic site facilities like latrines, waste collection bins
should be available earlier

During camp
construction

contractor

16,000

Creation of deeper
borrows due to
mining of
876,881.88 m3core
material, shell and
filter construction
materials which
may lead
Permanent loss of
land due to poor
mining operation;

Take the advantage of re-using excavated materials, for
site restoration and for others similar purposes. Cloth all
borrow pits and quarries to minimize health and safety
hazards.

During construction
& at the end of
contract

contractor

6,120

Cut and fill slopes shall be shaped & trimmed to
approximate the natural condition.

During construction
& at the end of
contract

contractor

4,330

Plant grasses preferably elephant grass and trees so as
to stabilize the soil in Erosion affected sites (Borrow
pits)
To use the mining sites, Prior approval shall be given
from the environmental regulator and obtain construction
inputs from certified suppliers.

At the end of mining BOA/Woreda
operation

3,640

Before mining
construction
materials

2,350

FDRE Ministry of Water Irrigation and Energy

BoLAU/
contractor
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Health
&
safety Cloth all borrow pits and quarries to minimize health During construction
hazards of operation and safety hazards
& at the end of
and borrow pits
contract

1.4

Irrigation scheme,
Dam construction

contractor

-

Provide protective/ safety clothes (Masks, eye goggles,
field shoes) to lessen health and safety hazards of
construction workers

During construction

contractor

19,260

Impact on Public
Infrastructures:
One of the water
points (hand pump
well) will be totally
flooded or
submerged.

Construct hand pump wells in the vicinity of affected
communities. And ensure the water supply prior to any
breaks in service.

Before starting
construction

Proponent
(BoWIED)

170,000

Shebela kebele health
post, the Agricultural
office and kebele
Administration office
will be submerged and
displaced.

Establish the kebele administration, agricultural office,
and health post considering the kebele center.

Before starting
construction & prior
to any breaks in
service.

Proponent
305,000
(BoWIED)
in
collaboration with
Awabel Woreda &
Shebela kebele
Administration

About 54 Households
would be displaced due
to the dam/reservoir

Compensation for their house is required for the affected
people because of the project

Before starting
construction
activities

Around 98 hectare of
land would be
flooded/ permanently
covered by the
reservoir area
Impact on the existing
eucalyptus trees

The resettlement and compensation process is being
carried out by the local authorities as per the national
rules and regulations/ .

Before starting
construction
activities

Compensation is required for the loss of trees because of
the reservoir

Before starting
construction
activities

BoWIED/BoA/
BoEPLAU,
woreda
& local
administrators
BoWIED/BoA/
BoEPLAU,
woreda
& local
administrators
BoWIED/BoA/
BoLAU, woreda
&
local
administrators

Specified
under Rap
document

Specified
under Rap
document

Specified
under Rap
document
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1.5

1.6

1.7

Spoil Disposal

Waste
Management
and Pollution

Dust

About 148,116 m3 of
soil and 9,700 m3
weathered rock
respectively will be
generated. Unwise

Re-use of excavated materials for site restoration and for
others similar purposes.

During construction
period& at the end of
contract

contractor

disposal of excess
materials can affect
usable lands
Improper disposal of
solid and liquid wastes

Dispose of spoil only at designated sites

During construction
period

contractor

4,800

Conducting waste separation for effective management
and act according to their nature.

Full contract
duration

Construction
contractor

-

Solid waste from packaging materials can be minimized
packaging bags instead of burning or land filling

During construction
period

contractor

-

Safely disposed non-recyclable waste in garbage
containers and at designated site

During construction
period

contractor

-

Give training for all Construction staffs about waste
management

During construction
period

Contractor in
5,700
collaboration with
Woreda EPLAUO

Undertaking Vehicle maintenance on designated
site(>20m from rivers, streams, lakes or wetlands)

During construction
period

contractor

-

Reduction of traffic volume and speed on unpaved roads
and enforce maximum vehicle speeds (at or below
10mph or 4.5 m/s within working area at all times).

During construction
period

contractor

-

Watering accesses haul roads and exposed surfaces
(particularly in the vicinity of inhabitants).Besides
watering systems to wet down the piles prior to
loading. About 2.6 m 3 of water could be utilized
when dust is expected to be emitted.

During construction
period

contractor

7000

Dust nuisance or
hazard

FDRE Ministry of Water Irrigation and Energy

-
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1.8

Access

The main canal
crosses10foot paths
which may create
barrier effects for the
movement of the local
people.

1.9

Health and safety

Transmission of STDs : Basic health education for the employs & community
HIV/AIDS & others
concerning STDs and AIDS.
STDs
Make available free Access condoms

Injuries due to lack of
personal protective
cloths

Construct ten road crossing structures over the main
canal

Construction

contractor

Included in
Design cost

During construction
period

BoH / contractor

5,000

During construction
period

BoH /
Construction
contractor

14,500

Provision of personal protective/ safety cloths for the During construction
construction workers.
period
Create awareness to all construction workers in safe use
of tools and equipments

During construction
period

contractor

Mentioned 0n
1.4 above

contractor

-
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2

2.1

Operation phase
Project
Activity or Topic
Soil & Water
Management

Potential Impacts

Proposed Mitigation Measures

Inefficient water use

Under take timely maintenance & repair
system components (canals, weir)
Provide training for farmers and DAs

Decline in soil fertility

Impact of vertisols on
structures
Soil erosion &
sedimentation from upper
catchment. There would be a
total soil loss of
18,343.18 tons per year, an
average of 5.65 ton/ ha/yr
which will harm the service
life of the dam.

FDRE Ministry of Water Irrigation and Energy

Implementation
Schedule
During operation

Institutional
Responsibilities
BoA, IWUAs

Budget Cost
Estimates (ETB)
16,000

During operation

BoA, IWUAs

80,000

Use Lined canal than earthen canal

During operation

BoA, IWUAs

Apply compost, Manure, Use
research
based
fertilizer
recommendations and Add
inorganic fertilizers
Improve fuel wood supply to reduce use of
manure for fuel
Inspect and maintain all structures (design
all structures to resist damage by soil
heave)
Undertake erosion control practices. At
least 274.5 ha of the catchment shall be
treated by soil bund terraces and enrich
with plantations.

During operation
period

BoA/ IWUAs

-

During operation

BoA/ IWUAs

-

During operation
period

BoWIED/ BOA/
IWUAs

-

During operation as
well as prior to
construction of the
dam

IWUAs /BOA

55,000

Establish 100 meter buffer zone around
the reservoir area

Page 17
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2.2

2.3

Water Quality

Pests & Diseases

Pollution of water
sources due to
agrochemicals

Crop pests and
diseases infestation

Establish sediment trap and buffer zones between
command area and river
Encourage IPM practices

During operation

BoA/ IWUAs

-

During operation
period
During operation
period
During operation
period
During operation
period
During operation
period

BoA/ IWUAs

-

BoA/ IWUAs

-

IWUAs

-

BoA/ IWUAs

-

IWUAs

-

Crop rotation strategy, Farmers should use
pure/certified seeds
Encourage environmentally friendly systems like
IPM, manual weeding than herbicides

During operation
period
During operation
period

BoA/ IWUAs

-

BoA/IWUAs/
BoEPLAU

-

Control of the sale and use of non approved or
banned pesticides like DDT, Endosulphan,
Aldrin, Dieldrin, etc
Spraying of chemicals shall be conducted during
favorable environmental conditions (not in windy
condition and early in the morning)

During operation
period

IWUAs

-

During operation
period

IWUAs

-

Undertake spraying by trained personnel with safety
clothes.
Provide awareness training to irrigation users
concerning utilization and safety of chemicals
Promote organic agriculture
Awareness creation for irrigation users regarding
the prevention of Mosquito breeding

During operation
period
During operation
period
During Operation
During operation
period

IWUAs

-

BoA/ IWUAs

90,000

BoA/ IWUAs
IWUAs/BOH

8,000

Avoid stagnation of the irrigation water in the
canals, regular cleaning of drainage systems

During operation
period

IWUAs

-

Apply environmentally friendly systems like
manual weeding than herbicides
Application of chemicals will be to treat only in
designated areas
Apply Integrated pest management
Use physical and cultural methods of crop
protections such as hand weeding, removing
infested seeds & spray of fermented cattle urine

2.4

2.5

Pesticides

Human health and
safety

Improper use of
pesticides have
significant adverse
impacts on human
health, honey bee
colonies &
ecosystems in
general.

Prevalent of
Malaria case
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Health and safety risks
in the dam due to lack
of protective fencing
and awareness
2.6

Hydrology

Scarcity of water
due to inefficient
water use, during
dry season/climate
change which can
lead Conflicts
between users
River over flow
hazard/Dam failure
Risk in the
downstream
inhabitants

2.7

Farm
Management

Ineffective operation
of WUAs and poor
Irrigation Scheme
Management will
reduce project benefits

Design the intake structures that can avoid water
logging problems in the irrigable site.
Promote utilizing of mosquito net in the project
area
Construct protective fencing around the reservoir;
Establish buffer zone of at least 100 meter;
Create awareness to local inhabitants so as to
safeguard children‟s and their livestock

During construction
period
During operation
period
During the operation
period

Contractor

-

BOH /IWUAs

14,500

BoWRD/BoA/
IWUAs

30,000

Develop an integrated water resources management
(IWRM) plan
Implement water use enhancing mechanisms ( eg,
lined canal, avoid over flooding ,etc)

During operation

BoA/ IWUAs

11,000

During operation

BoWIED/BoA/

-

Regulate (augment) dry season flows for
downstream users
Integrate the Dam with control devices such as
gates, valves which may have the ability to further
modify flood flows. Use the services of a suitably
qualified engineer to design and construct the dam;
Undertake periodic visual inspections of the dam;
Besides to physical flood mitigation structural
measures, Implement others mitigation measures
like forestation in the river catchment

During operation

BoA/ IWUAs

-

During
the
construction
&
operation period

BoWIED /BoA /
IWUAs

Part of
project
construction
cost

Establish an effective scheme operating
organization (Encourage leaders and members
involvement in system planning and management)

During Operation

BoA/ IWUAs

Estimated
above for
erosion control

BoWIED/BoA/
IWUAs

35,000

Provide adequate support (training)for an effective During Operation
operation of IWUA
Total

FDRE Ministry of Water Irrigation and Energy

906,900
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IX .Conclusion and Recommendations
Conclusion: Irrigated agriculture is one important way of the agricultural transformation and food security
strategy of the Regional Government. Construction of water retaining structures such as dams, is one such
initiative aimed at attaining these benefits and thus require support from all especially during scanty rains
and unreliable rainfall pattern.
On this base, Belchit River earthen dam irrigation project will allow improved cropping on 900 hectare of
land and will provide more reliable and higher water supply for irrigation, domestic and other related uses.
Intensification of agriculture through irrigation can reduce pressure on forest lands, and marginal
agricultural land. The benefits to the community in general will by far outweigh the negative social and
environmental impacts expected which of course are localized and can be mitigated.
Though the planned irrigation project has various benefits, some of the adverse impacts associated with
the implementing the irrigation project on biophysical and socioeconomic environment shall be managed
properly giving priority of compensation for the displaced households, establishing the affected
institutions due to the reservoir, protecting the dam from sedimentation risk and minimizing scarcity of
water at downstream.

Recommendations
•
•
•
•
•

•

•
•
•

To sustain the service life of the irrigation dam, Soil and water conservation activities in the upper
catchment of the dam area should be given priority.
Buffer zone of 100 meter distance from the reservoir area is proposed and hence it should be
adhered to so as to protect the dam from high siltation load and other accidents.
The required compensation cost for individual land owners and resettlement has to be solved
before starting construction activities.
For effective functioning of the irrigation scheme, close monitoring of environmental and social
management plans has to be put in place.
To promote ownership and sustainability of the project, encourage maximum participation of the
community in all stages of project planning and design, implementation and operation. For
example; incorporate indigenous knowledge during the design and development phases of the
scheme.
The program should encourage the use of environmentally friendly technologies and the
government should provide incentive measures to promote the use of these technologies. Besides,
complementary activities such as fish development shall be integrated.
The project should assist the local community by offering employment opportunities in the project
activities.
The organization of irrigation water users association is very essential that should be given
attention.
During the life of operation or implementation of a project there is always the possibility that
some issues will change through time, this environmental management plan (EMP) should
therefore be revised when and where necessary to mitigate the unanticipated impacts and changes
in the future.
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1. Introduction
1.1Background
Amhara Region is one of the nine regions in Ethiopia which has vast potential for irrigation development. The
region has abundant surface water resources; having a total potential to cultivate more than 0.57 million
hectare. Though, the region possesses a substantial amount of water resources and arable land very limited
area has been cultivated by irrigation (BoWIED, 2005).
Most of the rural people in the region largely depend on rain fed agriculture with less improved technologies
or inputs. This rain fed farming system is further influenced by unreliable rain fall pattern, frequent droughts,
high population pressure and other local conditions. Due to lack of water storage structures and large spatial
and temporal variations in rainfall, most farmers can‟t able to produce more than one crop per year and hence
there are frequent crop failures due to dry spells and droughts which can result in a chronic food shortage.

Therefore, the Amhara National Regional Government has focused on irrigation and as a regional strategy,
irrigated agriculture has become one of the main interventions to mitigate recurrent drought and thereby
improve food security and income of the rural people in the region. Apart from river diversion practices,
constructing a dam on rivers that would have been wasted, and putting it into productive use is one of the
direction of the government in order to ensure food security and improve the livelihood of the community in
rural areas. Dams are built across streams and flow paths to safely catch, store and release storm water flows.
Belchit medium earthen irrigation dam is one of the irrigation development projects in East Gojam Zone,
Awabel Woreda, specifically the irrigation headwork will be situated at Shebela Abkestit kebele, Shebela
Gote. It is proposed to irrigate about900 ha of land by taking water from the Belchit River Dam irrigation
project. This stream has been also currently utilized for traditional irrigation. The proposed command area is
found both in the left and right side of the river course. In developing the water resources, it is important to
keep in mind that there is not only need water for irrigation to support crops production; there is need for
managing water resources and others in an integrated manner which will also support overall social and
economic development in an environmentally sustainable manner. Hence, this EIA study is conducted to
identify potential impacts and to propose possible mitigation measures or enhancement mechanisms of Belchit
irrigation development project.

The Environmental Impact assessment (EIA) study of this irrigation Scheme is carried out by Amhara Design
and Supervision Works Enterprise, ADSWE (consultant), after an agreement has made with BoWIED. The
study is conducted by multi-disciplinary professionals /a team of experts that consists of Irrigation Engineer,
Environmentalist, Socio-economist, Watershed Expert, Geologist, Agronomist and surveyors.
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This EIA report structured as per the National and Regional Environmental Impact Assessment Guidelines as
well as World Bank Safeguard Requirements. The report generally contains eight main sections. The first part
of the report provides introductory information about the area, purposes and objectives of conducting the EIA
study, methodology and justification of the study. Section two gives an overview of environmental health
related Policy and Legal Frameworks to solve the environmental problems and achieving sustainable
development. Section three describes the existing physical, biological and socio-economic environment of the
project site. Section four includes description of the proposed development project and its alternatives. Section
five assesses the expected potential impacts of the proposed irrigation project during construction and
operation phases and the possible mitigation measures for the identified impacts. Section six summarizes and
presents Environmental Management and Monitoring Plans. Section seven reveals the results of public
consultation, their involvement and concerns. Conclusion and recommendations are presented in Section
eight. Besides, supplementary information is annexed at the end of the main report section.

1.1 Objectives of the EIA Study
Economic development projects like irrigation schemes brought various benefits but also had unintended
detrimental effects on people and natural resources. Here, the main aim of irrigation development in the study
area is to improve the life of the community through fostering commercial based irrigation agriculture. In line
with this, it would be mandatory for such a project to be implemented in a manner that satisfies the
requirements of environmental laws, safeguard principles, policies, and guidelines.

1.1.1General Objective
The general objective of the Environmental Impact Assessment study is to examine environmental impacts of
Belchit irrigation development project and to propose mitigation measures and finally preparing workable
environmental management and monitoring plans.

1.1.2Specific Objectives
The specific objectives of this environmental impact assessment study include the following:
•

To document the existing baseline condition of the project area

•

To assess the positive and negative impacts of the project on the physical, biological and sociocultural environments

•

To propose possible mitigation measures for negative impacts that will occur due to the
implementation of the project and to find enhancement mechanisms for the positive once

•

To identify the main stakeholders, their involvements and concerns on the irrigation project and
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•

Finally to prepare environmental management and monitoring plans

1.2 Methodology and Approach of the study
This EIA study is conducted according to the EPA Environmental and Social Management Framework
(ESMF) and EIA guidelines prepared by EPA and BoEPLAU. Specifically the following methodologies were
employed for the EIA study.
 Relevant documents such as environmental laws, policies and guide lines were reviewed
 Both primary and secondary data were collected using impact screening checklists and questionnaires
 Physical observation of the project area and base line conditions were assessed and collected
 Extensive public consultations with a wide range of stakeholders were conducted about the impacts of
the project.
 Google earth, GPS and GIS technologies were used to site location of the project area and

surrounding environment.
 And finally the EIA report is prepared by analyzing environmental issues/components that are
identified from site observation of the project area, literature review, a serious of questionnaire about
the likely impacts and supplemented by the experts own knowledge of SSI schemes. The Overall
Significance Level of predicted impacts were evaluated/analyzed by taking in to consideration the
Extent, Duration and Intensity of the project impacts as indicted in the table below.
Table 1: Impact Significance Evaluation Criteria
No. Core
Impact
Description
Rating
Criteria
1.

Extent of the Local
impact
Regional

Site specific or confined to project footprint.
Extending beyond the boundaries of the project site and its buffer zone,
affecting neighbors, town, local authority, district and even province.

National

Affecting areas beyond the province, and country.

International Affecting areas beyond the country‟s borders.
2.

Duration

BoWIED

Short term

0-5 years

Medium
term
Long term

5-15 years
Long Term / Life of the facility but will be mitigated directly or by natural
processes, or more than 15 years.
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3.

1.3

Intensity/
magnitude

Zero to
very low

Where the impact affects the environment in such a way that natural,
cultural and social functions and processes are not affected.

Low

Where the impact affects the environment in such a way that natural,
cultural and social functions and processes continue, albeit in a slightly
modified way.

Medium

Where the affected environment is altered, but natural, cultural and social
functions and processes continue, albeit in a modified way.

High

Where natural, cultural and social functions or processes are altered to the
extent that it will temporarily or permanently cease.

Justification or Need of the EIA

The National as well as the Regional environmental Guidelines categorized projects in to different schedules
based on their impact level on bio physical and social environment. This irrigation project is planned to
develop more than 200 ha; hence based on BoEPLAU EIA guide line (2012), such a project is classified
under the list of Schedule I or Category A projects; that require full Environmental Examination.
Though the basic objective of the irrigation scheme is improving the living standard of the communities‟
through intensified and market oriented agricultural production; there may also adverse effects that will occur
due to the implementation of the project. Therefore, to make the project environmentally sound and
sustainable diagnosing of the main environmental components(issues) and examination of the impacts that
need to be avoided or mitigated during the planning, design, feasibility study and operation periods is very
decisive and indispensable.

1.4 Scope of the Study
The EIA study of this irrigation scheme includes describing the baseline condition of bio-physical and socioeconomic conditions of the project area, describing the intended project and presenting its alternatives,
identifying the major impacts of the project on the environment, proposing mitigation measures for adverse
impacts and enhancement mechanisms for positive impacts, describing public consultation process and finally
preparing environmental management and monitoring plans.

1.5 Assumptions and /or Gaps in Knowledge
The data collected (particularly secondary data‟s) at kebele and Woreda levels will have some degree of
limitations or uncertainties due to high turnover of the personnel‟s in the area. To solve those constraints and
limitations the study team tried to get reliable information by conducting site visit and observations,
interviewing concerned stakeholders and undertaking public consultation forums.
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2. Policy, Legal and Administrative Framework
Environmental laws are required to protect the environment from adverse impacts and give guidance to the
different developmental activities. The Government of Ethiopia and the Amhara Region accordingly have
formulated various types of environmental legislatives so as to solve the environmental related problems and
achieving sustainable development. Some of these are described under the following sub-sections:

2.1Government Policy Framework
2.1.1 Constitution of the Federal Democratic Republic of Ethiopia
The constitution of the Federal Democratic Republic of Ethiopia (FDRE, 1995), sets the basis for enactment
of specific legislative instruments governing environmental matters at a national level. Some of the articles in
the constitution, articles 44.1, 44.2, 92.1, 92.2 and 92.3 deals with environmental related rights, obligations
and objectives in the country. These articles have shown the following fundamental legal grounds.
Article 44.1 emphasizes that “all persons have the right to live in a clean and healthy environment”. Article
44.2 further emphasizes that any person who has been displaced or whose livelihoods have been adversely
affected as a result of implementing a given project/program have the right to commensurate monetary or
other means of compensation, including relocation with adequate state assistance. Article 92.1 states that
“Government shall endeavor to ensure that all citizens live in a clean and healthy environment” and article
92.2 states that “the design and implementation of programs and projects of development shall not damage or
destroy the Environment”. Besides article 92.3 describes that people have the right to full consultation and to
vote their views in the planning and implementation of environmental policies and projects that affect them.

2.1.2 Environmental policy in Ethiopia
The Environmental Policy of Ethiopia issued in April 1997. Its overall goal is to improve and enhance the
health and quality of life of citizens through sound management and use of natural, human-made and cultural
resources so as to meet the needs of the present generation without compromising the ability of future
generations to meet their own needs. It has both sectoral and cross-sectoral components; recommending an
integrated approach involving all stakeholders when decision is made. The policy document emphasizes that
environmental and social costs (or benefits foregone or lost) that may result through damage to resources or
the environment as a result of degradation or pollution shall be incorporated into development programs and
projects, and decisions shall be based on minimizing and covering these costs. The policy further revealed that
all conservation, development and management project are to be subject to the environment impact
assessment process.
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2.1.3 Ethiopia water Resource management Policy
The policy is formulated and intended to promote integrated (appropriate) water resources management and
optimal utilization of available water resources for sustainable socio-economic development.
As per the policy document, the lack of a comprehensive water resources management policy in Ethiopia
have so far caused undesirable impacts like inefficient utilization of water resources and un sustainable water
resources management strategy. Hence, the basic objectives of this policy are:

Development of the water resources of the country for economic and social benefits of the people, on
equitable and sustainable basis.



Allocation and apportionment of water based on comprehensive and integrated plans and optimum
allocation principles that incorporate efficiency of use, equity of access, and sustainability of the
resource.



Managing and combating drought as well as other associated slow on-set disasters through, interalia,
efficient allocation, redistribution, transfer, storage and efficient use of water resources.



Combating and regulating floods through sustainable mitigation, prevention, rehabilitation and other
practical measures.



Conserving, protecting and enhancing water resources and the overall aquatic environment on
sustainable basis.

The country‟s water resource management policy also highlights the following fundamental principles:
a. Water is a natural endowment commonly owned by all the peoples of Ethiopia.
b. As far as conditions permit, every Ethiopian shall have access to sufficient water of acceptable
quality, to satisfy basic human needs.
c. In order to significantly contribute to development, water shall be recognized both as an economic
and a social good.
d. Integrated framework of water resources development as a rural-centered, decentralized management
and the participatory approach shall underpin.
e. Management of water resources shall ensure social equity, economic efficiency, system reliability and
sustainability norms.
f.

Promotion of the participation of all stakeholders, particularly women and user communities in the
relevant aspects of water resources management.

2.1.4 Ethiopia Health Policy
The country has experienced severe manmade and natural calamities which have caused untold suffering to its
peoples. Hence, in order to tackle the health related problems of the people the government of Ethiopia
formulated a health policy in 1993. Among the priorities of health concern, the policy has given emphasis to:
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Control of communicable diseases, epidemics and diseases related to malnutrition and poor living
conditions,



The promotion of occupational health and safety,



The development of environmental health,



The rehabilitation of the health infrastructure and



The development of an appropriate health service management system.

Among the inter sectoral collaboration, the policy also has given attention particularly in developing safe
disposal of human, household, agricultural and industrial wastes, encouragement of recycling and developing
facilities for workers‟ health and safety in production sectors.

2.2

Reviewed Legislative Frameworks

2.2.1 Ethiopian water resources management regulations no.115/2005
Ethiopian water resources management regulation No.115/2005 was issued by the Council of
Ministers so as to regulate properly the Water Resources utilization in the country. Among other
sections of this regulation part two states about water resource utilization, in which article 3
describes about application for permit and article 5 mentioned that Discharge of Water After Use. A
water use permit may authorize the discharge of treated waste water into water resources.
Under part four of this regulation (water quality control), article 11 focuses on Waste Water
Discharge Permit. It describes that the applications for the direct or indirect discharge of any treated
trade effluent or sewerage effluent or any poisonous, noxious or polluting matter into surface or
ground water shall be made to the Supervising Body. Besides article 12 mentioned about Obligation
of Persons Discharging a treated Waste Water. Sub article12.1 states that any person using water for
any purpose which may cause pollution shall have an obligation: 

to discharge only the type and volume of treated waste permitted;



to install and use waste treatment method;



to allow the Supervising Body to take the treated waste discharge sample at any time;

2.2.2Proclamation on Expropriation of Land and Compensation
The federal government of Ethiopia declared a proclamation (proclamation No 455/2005) which states about
expropriation of land for public purposes and compensation. This law has established detail procedures setting
the time limits within which land could be acquired after a request is received from a proponent, principles for
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assessment of compensation for properties on the land as well as for displacement compensation. It also
empowered the woreda administration to establish valuation committees to value private properties.
The displaced people need to seek resettlement option in the framework of land administration systems of the
relevant rural or urban land administration. Part two of this proclamation, under article 3 states about the
Power to Expropriate Landholdings. These includes;
1. A Woreda or an urban administration shall, upon payment in advance of compensation in
accordance with this Proclamation, have the power to expropriate rural or urban landholdings for
public purpose where it believes that it should be used for a better development project to be
carried out by public entities, private investors, cooperative societies or other organs, or where'
such expropriation has been decided by the appropriate higher regional or federal government
organ for the same purpose.
2. Notwithstanding the provisions of Sub-Article (I) of this Article, no land lease holding may be
expropriated unless the lessee has failed to honor the obligations he assumed under the Lease
Proclamation and Regulations or the land is required for development works to be undertaken by
government. Besides, article 4 highlights the Notification of Expropriation Order as follows:
Where a Woreda or an urban administration decides to expropriate a landholding in accordance
with Article 3 of this Proclamation, it shall notify the landholder" in writing, indicating the time
when the land has to be vacated and the amount of compensation to be paid.
3. The period of notification to be' given in accordance with Sub-Article (1) of this Article shall be
determined "by directives; provided however, that fit may not, in any way, be less than ninety
days.
4. Any "landholder who has been served with an expropriation order in accordance with Sub Article
(1) of this Article, shall hand over the land to the Woreda or urban administration within 90 days
from the date of payment of compensation or, if he refuses to receive the payment, from the date
of deposit of the compensation in a blocked bank account in the name of the Woreda or urban
administration as may be' appropriate.
5. Notwithstanding Sub-Article (3) of this Article, where there is no crop, perennial-al crop or other
property on the expropriated, land the holder shall hand over the land to the Woreda or urban
administration within 30 days from the date of receipt of the expropriation order.
6. Where a landholder who has been served with an expropriation order refuses to handover the land
within the period specified in Sub-article(3) of (4) of this Article, the Woreda or urban
administration may use police force to take over the land.
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2.2.3 Registration and Control of Pesticides proclamation (Proc No 674/2010)
The objectives of this Proclamation are to minimize the adverse effects that pesticide use might cause to
human beings, animals, plants and the environment; as well as to regulate the manufacture, formulation,
import, export, transport, storage, distribution, sale, use and disposal of pesticides and other matters.
During project operation, to protect crops from damage, the farmers will use different types of chemicals
(pesticides and herbicides). Thus, to comply with this proclamation, banned or severely restricted
(including most organo chlorines) pesticides shall not be applied to protect crops from damage.

2.2.4 Fisheries Development and Utilization Proclamation
The fisheries development and utilization proclamation no 315/2003 justified that the country has
diversified fisheries potential which can be a great source of food as well as economic generation.
Hence, this law aimed at increasing the supply of safe and good quality fish and to ensure a sustainable'
contribution of the fisheries towards food security; to give attention, develop rational use of the fisheries
and attaining sustainable use of these resources.
Fisheries Resource Utilization under article 6 states about Aquaculture, i.e
1)

Any person who wishes to establish aquaculture facility or undertake aquaculture for commercial

purpose shall do upon acquisition of a permit, as may be appropriate, from the Federal or Regional
Authority.
2)

A permit shall be issued to any person who wishes to establish an aquaculture facility of practice

aquaculture only when it is verified that:
a)

there is sufficient land and surface/ground water and there is a permit from the appropriate federal

or regional administrative organ to utilize water that is required for the aquaculture facility or to establish
the facility on natural water bodies; and
b)

Establishment of the aquaculture facility does not have a negative impact on the surrounding

environment or on the, fish species inhabiting the water bodies in the basin.
3)

The Ministry or the concerned Regional Authority shall take an appropriate measure when it is

convinced that there is a risk that a fish disease in the aquaculture facility may spread into the surrounding
or into the water basin.
4)

The Ministry shall, as may be necessary, issue directives regarding standards for the

establishment and operation of aquaculture facilities and aquaculture.
Accordingly; the council of the Amhara national regional state declares fisheries development prevention
and utilization proclamation no 92/2003and a regulation no. 50/2007applicable throughout the Amhara
Regional State. They have also similar ultimate goal with that of the federal, with the view to conserve/
protect, use properly and develop fishery resource in a water body. Therefore, according to these legal
backgrounds there is a potential to develop fisheries in the envisaged Belchit irrigation dam.
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2.2.5 Environmental Pollution Control (Proclamation no. 300 / 2002)
Environmental Pollution Control (Proclamation no. 300 /2002) in Ethiopia is promulgated with a view to
avoid or, when not possible to mitigate pollution as an undesirable consequence of social and economic
development activities.
Article 3 in this proclamation states about Control of Pollution, in which:•

No person shall pollute or cause any other person to pollute the environment by violating the
relevant environmental standard.

•

The Authority or the relevant Regional environmental agency may take an administrative or legal
measure against a person who, in violation of law, releases any pollutant to the environment.

•

Any person engaged in any field of activity which is likely which is to cause pollution or any
other environmental hazard shall, when the Authority or the relevant regional environmental
agency so decides, install a sound technology that avoids or reduces, to the required minimum,
the generation of waste and, when feasible, apply methods for the recycling of waste.

•

Any person who causes any pollution shall be required to clean up or pay the cost of cleaning up
the polluted environment in such a manner and within such a period as shall be determined by the
Authority or by the relevant regional environmental agency.

•

When any activity poses a risk to human health or to the environment, the Authority or the
relevant regional environmental agency shall take any necessary measure up to the closure or
relocation of any enterprise in order to prevent harm.

2.2.6 Environmental Impact Assessment (proclamation No. 299/2002)
Based on this proclamation (299/2002), without authorization from the Authority or from the relevant
regional environmental agency, no person shall commence implementation of any project that requires
environmental impact assessment. This proclamation aims primarily at making the EIA mandatory for
categories of projects specified under a directive issued by the EPA. The law specifies projects and
activities that will require an environmental impact assessment (EIA). The project proponent must prepare
an EIA report following the format specified in the legislation.
Procedures that need to be followed in the process of conducting 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 means of their preventions, and submitting the report to the EPA or the relevant
regional environmental agency;

•

Ensure that an environmental impact assessment is conducted and EIA report is prepared
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•

The cost of undertaking an environmental impact assessment and preparing an environmental
impact study report shall be borne by the proponent.

•

When implementing his project, a proponent shall fulfill the terms and condition of authorization.

On the other hand, the Authority or regional environmental agency after evaluating the EIA report by
taking into account any public comment and expert opinions approve the project without conditions and
issue authorization if it is convinced that the project may not cause negative impacts; approve the project
and issue authorization with conditions that must be fulfilled in order to reduce adverse impacts to
insignificance; or refuse implementation of the project if the negative impacts cannot be satisfactorily
avoided by setting the conditions of implementation.

2.2.8 Ethiopian Labor proclamation
The Ethiopian Labor proclamation no.377/2003, aims to ensure that workers-employers relationship are
governed by the basic principles of rights and obligations with view to maintain industrial peace and work
in harmony and cooperation; to guarantee the rights of workers and employers to form their respective
associations and to engage through lawful elected representatives in collective bargaining as well as to lay
down the procedure for settlement of labor disputes and to strengthen and define by law the power and
duties of the organ charged with the responsibility of inspecting, in accordance with the law, labor
administration, particularly labor condition, occupational safety, health and work environment.
The proclamation has provisions on employment relationships, duration of contract of employment,
obligations of parties, termination of employment relationships, severance pay & compensation, hours of
work, overtime payment, working conditions and occupational safety, health and working environment
among others. In section 7 of Article 92 on occupational safety, health and working environment states
about obligations of employer to:
1. safeguard adequately the health and safety of workers;
2. comply with the occupational health and safety requirements provided for in this proclamation;
3. take appropriate steps to ensure that workers are properly instructed and notified concerning
hazards;
4. provide workers with protective equipment, clothing and other materials and instruct them of its
use and
5. Insure that work places and premises don‟t cause damage to the health and safety of workers.
Article 93 is about obligations of workers to:
6. Cooperate in the formulation of work rules to safeguard workers health and safety;
7. Make proper use of all safety guards, safety devices for protecting his health/safety;
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8. Obey all health and safety instructions issued by employer or competent authority and
9. Inform to the employer any defect related to appliances used and injuries to health and safety of
workers that he discovers in the undertakings.
Therefore, the contractors of the proposed irrigation project should be aware of these laws and work in
accordance to the laws. They should understand that violation of these legal instruments would lead to the
degradation of environment and health of the society and eventually leads to legal punishment of the doer.

2.2.9

Environmental Guidelines in Ethiopia

Environmental guidelines are the tools used for facilitating the inclusion of environmental issues and
principles of sustainable development into development proposals. Development projects should do not
undermine critical resources and ecological functions or the wellbeing, lifestyle and livelihood of the
societies and people who depend on them. Hence, the Federal Environmental protection Authority of
Ethiopia prepared an EMP guideline in 2004. Based on the guide line (EPA, 2004) an EMP would
normally address and include the following:
•

A summary of the environmental impacts (impacts can be on: Human health and safety, social
and economic well being of the society, occupational health and safety, physical environmental
conditions,

appropriate technology, Biodiversity resources, etc).

Description of mitigation

measures to be undertaken for each significant impact
•

Monitoring Programs and Parameters

•

Specify the institutional arrangements for implementation

•

Preliminary cost estimates

•

Reporting and Reviewing

•

Work Plan

The Federal Environment Protection Authority (FEPA) has also established an Environmental Impact
Assessment system for the country in 2002. It considers conducting EIA as a mandatory (prerequisite) for
the approval of new development projects and provides a background to environmental impact assessment
and environmental management of development projects in Ethiopia. The guideline details the required
procedures for conducting an EIA in Ethiopia and the requirements for environmental management.
Accordingly, the Amhara national regional state Bureau of Environmental Protection, Land
Administration and Use (BoEPLAU) has developed a general regional EIA guideline in 2004. This EIA
guideline document provides a comprehensive statement of the types of adverse impact which may occur
and sets out clearly the issues, which need to be addressed in an EIA/IEE. The EIA guideline also
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reveals projects that require a full EIA study (projects which may have significant and/or
irreversible impacts) and are categorized in Category 1, or projects of such type or scale which
does not justify a full EIA study, classified in Category 2 project. As per the guide line Category
3 projects are the ones which have no impact on the environment and do not require an EIA
study.
The proposed irrigation project is planned to develop more than 200 ha which can have significant
impacts; hence based on BoEPLAU EIA guide line (2012), such a project is classified under the list of

Category I projects; that require full Environmental Examination.
2.2.10 Institutional framework for environmental management in Ethiopia
Environment, Forest and Climate Change Commission
The former Environmental Protection Authority (EPA) at the Federal level in Ethiopia which is recently
named as Ministry of Environment, Forest and Climate change(MoEFCC) and again reestablished as
Environment, Forest and Climate Change Commission (EFCCC) is responsible to ensure the realization of
the environmental rights, goals, objectives and basic principles enshrined in the Constitution as well as the
Environment Policy of Ethiopia through coordinating appropriate measures and

establishing systems,

developing. It is therefore this institution which is responsible for the follow-up of the environmental
concerns at country level.
Irrigation Development Commission
Irrigation Development Commission as a proponent integrates an Environmental concerns into its irrigation
development projects as per the requirements of relative environmental laws and directives. The
Commission ensures that positive effects are optimized and strive to promote conservation based
development and work with objectives of continuous improvement. The Commission initiates the ESIA
processes and creates the necessary ground for undertaking ESIA. Irrigation Development Commission
appoints an eligible independent consulting firm who shall seek to undertake ESIA, and cover all expenses
associated with the Environmental Impact Assessment.
Sectoral Environmental Units
According to Proclamation No. 295/2002, Environmental Protection Organs every competent agency shall
establish or designate an environmental unit that shall be responsible for coordination and follow up so that
the activities of the competent agency are in harmony with this Proclamation and with other environmental
protection requirements. It is therefore suggested that, all concerned Federal and Regional Institution work
together to coordinate and implement various actions for environmental management. The major stakeholders
at Federal level would be MoH, MoWIE, MoARD, etc. At Regional level the Bureaus and Authorities of the
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federal institutions and Research Centers should work on implementation process of the Project and its
Environmental Management Plan.

Environment, Forest, and Wildlife Protection and Development Authority Of Amhara Region
The Amhara national regional state Environment, Forest and wild life protection and Development
Authority (EFWPDA)is the branch of MoEFCC to deal with environmental concerns in the region in
general and ensure environmental consideration in planning and implementation of development projects.
It is established under proclamation number of 232/2015. The structure is extending to the Zone,
Woreda and Kebele levels with a special organizational structure from the region.

The bases for

reorganization and the establishment of Environment, Forest, and Wildlife Protection and Development
Authority at regional Level are:
1. It has been believed that the environmental protection and preservation is a base for sustainable
regional development;
2. It has been found necessary to direct the environment protection

and forest development

activities coordinating with centralization means and based on the scientific knowledge that shall
be implemented on the natural resource identification and preservation in the region;
3. It has been also found necessary to follow up, investigate and supervise activities that harm or
pollute the environment and take corrective measures; where fault is executed, to be able to use
the environmental resources of the region properly and in a sustainable manner and
4. It has been found necessary to establish law and stipulate its powers and duties in particular of
office, having its own autonomy and accountability concerning to the environmental protection
and the forest development activities of the region necessary for same. According to Article-4,
the autonomy shall have the following objectives, pursuant to this proclamation:



Prepare policies, laws and strategies that enable the public good will and environmental
safely, to be sustainable of the conducting social and economic activities in the region and
direct over the activities that shall ensure effectiveness of the same; and



Protect, develop and create conducive environment for the huge governmental forests of the
region and to be useful for economy.

Environment, Forest, and Wildlife Protection and Development Authority (EFWPDA) will have the
following duties and responsibilities in relation to the proposed Belchit dam Irrigation project:
i) Approval of an environmental impact assessment study of the project.
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ii) Control if the irrigation operation is done in a manner as to ensure the health and safety of his
agents, employees and other persons, and to minimize damage or pollution to the
environment.
iii) Take administrative or legal measures against a person in violation of law and pollute the
environment.
iv) Ensure the preservation of the natural scenery and loss of natural vegetation and wildlife.
The Zonal as well as Woreda environmental protection, land administration and use office is responsible
for supervising and monitoring the proper and timely implementation of proposed environmental
mitigation measures. They basically have two main work processes; these are Environment Protection
Sustainability ensuring Land Administration and System Building. The main activities include
environmental resource studies and valuations, conducting Environmental monitoring and evaluation,
environmental education and information. The Land Administration work process deals about land
registration, survey, land administration complaints and follow up. The Land Administration and Use
expert and Committee established at kebele level generally have the duty and responsibilities of
Administering the land found in the kebele; cause the decision of land use through participation of public
and cooperation of the woreda branch office of the Authority.

3. Baseline of the Bio-Physical and Socioeconomic Environment
This section outlines and describes the baseline situations or environmental setting of the project area
prior to the implementation of the proposed project. It states about the existing conditions of the physical
environment, biological environment, and social and economic context. This can be used as a basis
(benchmark) for before and after a project evaluation.

3.1 Physical Environment
3.1.1Topography of the watershed and Command area
The topographic nature of the area is one of the determinant factors for designing an irrigation scheme,
because it influences the system of irrigation, drainage, erosion, costs of land development, mechanization
and types of crops to be grown. Slopes within the watershed range from flat to steep slope, where gently
sloping (3-8%) is the dominant land feature covering significant land, 48.01% of the water shed followed
by sloping landscape (8-15%) which covers about 27.31 % of the catchment.
Table 2: Slope Class and Coverage of the study area watershed
pe
Slo
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No
Description

Class (%)

1

Flat or almost flat

0-3

2

Gently sloping

3

Sloping

4
5

Moderately steep
Steep
Total

Hectare (ha)

Proportion (%)

3-8

515.2
1254

19.72
48.01

8-15

714.1

27.34

128.1
0.659441
2612.059

4.904176
0.025246
100

15-30
30-34.29

The proposed irrigable command area includes four kebeles which are found in Awabel and Dejen
Woreda. These kebeles are Shebela and Dukie from Awabel Woreda and Tik Yetrona and Tirch Jeba
kebeles in Dejen Woreda.
As per field observation, the topographic feature of the project command area is mainly gentle slope type.
Its elevation range is from 2450 to 2420meters above sea level. The natural topographic feature of this
planned irrigable area has inclined from the North-East to the South-West direction.Most of the cultivable
land (proposed command area) is considered as relatively plain land in which its slope gradient is from
0-3%. This land has been identified to be suitable to cultivate a range of crop types using surface
irrigation. The command area is currently under intensive cultivation which has no noticeable vegetation
cover. It is accessible to all weather road.

Photo 1: Partial View of the Command Area
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3.1.2Climate
The very essential climatic parameters to be considered for successful crop production in the project area
include rainfall amount (distribution and its pattern), temperature, relative humidity, wind speed, and
potential evapo-transpiration of the area.
Rain fall
The project area rain fall is characterized as unimodal and uneven distribution pattern of rainfall. The
main rain season, locally known as Kiremt, occurs from mid-May to mid-October. The project area is
represented by Yetnora meteorological station climate data. The amount of average annual rainfall at
Yetnora meteorological station is about 1092 mm. The highest rainfall occurs in the months of July and
August with a better intensity and spatial distribution. The months such as November, December, January,
February, and March are known as dry months. Thus, as per the agronomic study of the same project,
irrigation is required if crop production is envisaged in the long period of Mid October to May.

Average RF(mm) of the study area
1200

1092

1000
800
600
311

400
200

19

7

21 44.3

89.4

134

Average RF,in mm
246

168.3
41 17.25 7.8

0

Figure 2 Average rain fall of the project area
1
Temperature, Relative humidity and wind
Maximum temperature, over the year, vary within a range of 18.7°C in July to 26.3°C in Mar and the year
average is 21.5°C; while the minimum temperature vary with a range 6.7°C in January to 11.4°C in May
and the year average is 9.1°C. Relative humidity values vary from 23% in March to 86% in July, and
August, and the year average is 53%; whereas wind speeds vary from 110km/day (in December) to
164km/day (in May) and the year average is 133%; and the sunshine duration (day length) is reduced due
to cloud cover with values varying from 3.9 (in July) to 10.5 (in April) and the average is 7.8 over the
year.
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3.1.3 Soil Resource
According to field observation conducted at the command area and soil Lab result, the soil of the
proposed irrigable land is predominantly black cotton (Heavy clay) soil. It is deep soil that can support to
cultivate most crop types. To assess the important micro/macro elements of the command area, soil
sample was taken and analyzed in the consultant soil laboratory. The laboratory results of physical and
chemical analysis of the command area soil samples presented in table below.

Table 1: Summary of physical and chemical soil lab results of the command area
EC

Sample
Code
BI 01

pH
(H2O)
1:2.5
6.04

BI 01

6.32

0.019

BI 02

6.06

0.019

BI 02

6.07

0.018

BI 02

7.18

0.785

BI03

6.81

0.018

BI03

6.89

0.051

BI04

5.6

0.028

BI04

6.08

0.01

dS/m
0.015

%
sand

Texture
%
%
clay
silt

22

58

20

28

64

8

20

66

14

22

70

8

34

62

4

26

66

8

26

70

4

16

72

12

30

66

4

Class
clay
heavy
clay
Heavy
clay
Heavy
clay
Heavy
clay
Heavy
clay
Heavy
clay
Heavy
clay
Heavy
clay

CEC
cmol
(+)/kg

OC

OMC

TN

Av. P

48

%
1.6

%
2.82

%
0.1

ppm
10.20

52

1.3

2.22

0.1

5.20

44.2

2.0

3.43

0.2

9.20

53

2.0

3.36

0.2

6.20

48

1.3

2.22

0.1

2.60

47

2.0

3.36

0.2

5.00

53.8

1.4

2.42

0.1

3.00

51

2.1

3.63

0.2

9.00

54.2

1.4

2.35

0.1

3.60

Source: ADSWE soil Laboratory

3.1.4

Water Resources

Both perennial and seasonal rivers are found in the project area. The main perennial rivers/streams in the
area are the Belchit, Zema, and Ambo rivers. Belchit is one of the main rivers on which the dam will be
constructed to irrigate the proposed command area. It is a tributary of Blue Nile River. There is no
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gauging station on the stream. During the study period, in the month of May 2007 EC the Belchit River
has an estimated discharge of 0.2m3/sec. currently, very small size of land has been traditionally
cultivated using Belchit River.

Based on the information obtained from Dejen Woreda water supply

office, the area has a potential for ground water resource development. There are two deep water wells at
Tike Yetnora kebele which are sources of potable water supply for the Dejen town. One of the water
supply sources was found at 53 meter depth and has a discharge of 15 lit/sec. The second one has 94
meter depth and discharges 8 lit/sec. The study team further observed hand dug wells near to the proposed
reservoir site which can be indicators for ground water potential in the area.

3.2 Biological Environment
3.2.1Vegetation (Flora)
As per site observation, there is no significant endangered natural vegetation that will be affected due to
implementing the irrigation project. But, homesteads Eucalyptus trees have been found in the vicinity and
within the proposed irrigation dam that would be affected due to inundation area. Besides, road side
plantation trees predominantly Eucalyptus exist at the edge of the command along the main Asphalted
road at Tik Yetnora kebele (a road that runs to Addis Ababa via Dejen town); and these trees would
unlikely be affected by the project.

3.2.2 Wild Animals (Fauna)
Since the construction site of the dam will be in close proximity to the villages (where wild life habitats
hardly exist in the area) the impact of the project on terrestrial wild life resources will be insignificant. As
per the interviewed individuals, wild animals in the project area are very scarce; this is because there is no
as such vegetation cover that can serve as a habitat for wild life species. Some of the wild animals which
have been commonly seen in the wider catchment area include mammals like Fox, Hyena and Dicker.

3.3 Socio-economic Environment
3.3.1Demographic characteristics
The study area extends over parts of two woredas in East Gojam Zone, Awabel Woreda (in Shebila
Abeqestit and Duqie kebeles) and additional two kebeles (Tirch, Jeba and TiqYetnora) in Dejen Woreda.
Three of those kebeles from Awabel Woreda have a large proportion of the project area, which is more
than 97% falling within Awabel Woreda. The total population of the project area from each kebele is
estimated about 3,304 and 27,257 by the year of 2015, respectively. Of the total population in the project
area about 58.04 percent are male and the remaining 41.96 percent are female population. The average
annual population growth rate of the project area has been about 1.6 percent.
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Table 2: Population summary of the project area
Kebele

Number of households
Total in
kebele

Population

Total in
Study
Area

Total in
kebele

Average HH
size

Population Density
(persons/km2)

Total in Study
Area

AWABEL
Shebela

1,339

222

5,757

953

4.3

227.85

968

136

8,116

1,137

8

249.42

2,307

357

13,873

2,090

6

239.99

1,251

9

7,654

53

6.1

174.02

Tirch Jeba

749

152

5,730

1,161

7.7

250.65

Sub-Total

2,000

160

13,384

1,214

6.7

200.23

TOTAL

4,307

518

27,257

3,304

6.3

218.67

Duqie
Sub-Total

Dejen
Yetnora

Source: Socio-Economic Survey

The agricultural density of the study area is estimated to be about 2.649 persons per hectare (total
population divided by the total cultivated land) which shows the area is densely populated that the
agricultural land possession is small and fragmented.

3.3.2Age Distribution of the Population
The sample household survey indicated that of the total population about 41.46 percent are children under
the age fourteen, 55.33 percent are population in economically active population age groups (which is the
age between 15 and 64) and the rest 3.21 percent are above the age of 65.
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Table 5: Age and sex distributions of the population
Project area
Male
Age group

No.

Female
%

No.

total

%

No.

%

0 to 14

787

23.82%

583

17.65%

1370

41.46%

15 to 64

994

30.08%

834

25.24%

1828

55.33%

47

1.42%

59

1.79%

106

3.21%

1828

55.33%

1476

44.67%

3304

100.00%

>64
Total

Source: ADSWE, Belchet Dam Irrigation Project: Socio-Economic Survey

Of the total young age population (below the age of 15 years) 42.57% is female population. Also, in the
economically active population there are more males than females. Economically active male (between
the ages of 15-64 years) constitutes about 54.4 percent of the male population. The proportion for female
in this age group is 45.6 percent of female population. Relative to the economically inactive population,
the proportion of aged population above the age of 64 years comprises 3.21 percent. Of the total
calculated dependencies over 92.8 percent is attributed to young dependencies while less than 7.2 percent
for old dependencies.

3.3.3

Marital Status

The sample survey shows that of the total population about 87.27 percent are currently married and the
remaining 12.73 percent are either single or divorced. Of the total married population about 85.7 percent
are males and the rest 14.3 percent are females. The same source revealed that all female populations and
88.89 percent of males are married.
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3.3.4Ethnic and Religious and Language Compositions
The sample household survey indicated that more than 99.4% of the sample population in the project
areas is of Amhara ethnic group. Orthodox Christianity is the dominant religion in the project area.
Amharic is a widely spoken language and a mother tongue for all of the population in the project area.

Table 7: Distribution of Sample Population by Ethnicity, Religion and Language (%)
Ethnic group of the household head
Amhara

Agew
Total

Religion of the household head Orthodox
Muslim
Total

163

1

164

1

0

1

164

1

165

Source: ADSWE, Belchet Dam Irrigation Project: Socio-Economic Survey

3.3.5

Occupation & Household Income

Based on the socioeconomic survey 94.1% of household heads were recorded as being „employed‟
practicing agriculture and 1.3% being daily laborers. In contrast, 44.7% of the household members were
classified as not being employed, that indicates a relatively high level of dependence on the household
head within the family. The Income levels of household heads were medium, with around half receiving
an annual income of Birr 40,000 or less per year.
The main sources of annual cash income of the farm households are agricultural activities. Agricultural
activities such as crop and animal production generate income for all of the households whereas, nonagricultural activities for 45.45 percent of the households. The subsistence nature of the agricultural
sector also makes the level of income more volatile from year to year and unsustainable with changing
rainfall regime, pest occurrences, shortage of inputs and poor farm practices. In general, about 47.27
percent of the households earn less than 40000 birr from different sources of income. The highest income
category (above 100000 birr) accounted for only 2.42 percent of the households.
Table 8: Percentage Distributions of Households by Income Category
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INCOME SIZE

Frequency
Valid

Valid
Percent

Cumulative
Percent

0-20000 birr income

13

7.88%

7.88%

7.88%

20000-40000 birr income

65

39.39%

39.39%

47.27%

40000-60000 birr income

56

33.94%

33.94%

81.21%

60000-100000 birr income

27

16.36%

16.36%

97.58%

4

2.42%

2.42%

100.00%

165

100.00%

100.0

0

0.0

165

100.0

>100000 birr income
Total
Missing

Percent

System

Total

Source: ADSWE, Belchit Dam Irrigation Project: Socio-Economic Survey

3.3.6 Existing Farming Systems in the Project Area
Smallholder mixed agriculture, whereby crop cultivation is integrated with livestock husbandry is the
most common farming system which has been practiced in the project area. It is a strategy adopted by
smallholding farmers to minimize risks of crop failure in the face of unreliable rainfall pattern. Under this
farming system the agronomy study of the same project identified three farming practices; these are:

The smallholder highland cereals-based mixed farming system: is a major farming system
which employs the majority of smallholders in the study area. It is the prominent farming system, in
which both the crop and livestock sectors contributes a substantial share of the annual agricultural
production, using traditional methods at subsistence level. Crop production is mainly under taken using
rain fed from June to September. The net cultivated areas of the project kebeles‟ in 2014 was probably
over 9167.81ha, and are all smallholder farms. Highland cereals such as wheat, barley, and legumes, field
pea, and faba bean are major food crops and pillars of the farming system. Lentil noug, and horticultural
crops are very important for household income generation. The farmers use traditional agricultural
practices which achieve low crop productivity except for a few crops like teff, wheat, and maize for which
improved seeds may be available.
Table 9 Existing productivity of Major crops
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NO

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Main Crops

Current Average Yield (qt/ha)

Wheat
Maize (green)
Food barley
Teff
Faba bean
Lentil
Fenugreek
Noug
Potato
Garlic
Onion
Cabbage
Beet root

29
41
19
22
18
7
6
10
121
60
126
154
101

Source: Agronomy thematic study of the project
Irrigation farming system: this farming system is practiced commonly at the banks of the rivers and
in suitable areas using traditional river diversions and traditional application methods. Pump irrigation is
also practiced by few farmers. The total area irrigated is very small, about 977.16ha were identified by
collecting data from the 5 Kebeles‟ Agricultural Development Offices. The major crops grown under
small-scale irrigation are cereals and vegetables. Maize is the dominant crop from cereals and onion,
potato, garlic, and beetroot from vegetables are mainly grown to generate household income. The
downstream users are also beneficiaries of the project but there are some who will not be directly
benefited from the project and they strongly suggest that water should be released for the livestock
resource.
Photo 3 Crop production (Maize) Using Belchit River at Shebela Kebele

Livestock production:
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Livestock production is the second most important livelihoods of the population in the area. It has also
contributed a lot for the crop production by supplying oxen power. According to the kebeles agricultural
offices, there are 16,424 cattle population, 7,901heads of shoats and 4,808 equines in the project kebele.
This figure is significant that the proposed irrigation dam design project should consider releasing
sufficient amount of drinking water for livestock particularly in the downstream area.
Crop residues are the major feed sources for majority of the total livestock. Communal grazing is also
common practice in the study area.

Table 10: Livestock and Apiculture resource of the study area

No Types of livestock

Number of livestock in the project kebeles
Shebela Dukie TikeYetrona Tirch-Jeba
930
1808
1926
1609
502
910
1154
1104
78
755
1087
783

Total
6273
3670
2703

1
2
3

Oxen
Cow
Calf

4

Heifer

111

410

626

751

1898

5
6
7
8
9
10
11

Young Bull
Sheep
Goat
Donkey
Horse
Mule
Beehives

340
216
1950
418
18
132
305

501
1620
25
950
325
5
246

520
2243
51
1069
28
2
369

519
1723
73
1726
134
1
308

1880
5802
2099
4163
505
140
1228

Source: Project kebeles Agriculture Office
Agricultural inputs Utilization Experiences: According to the household survey results, of the 235
respondent households, about 97.2 percent of the respondents confirmed that they use chemical fertilizers
for crop production, and only 2.8 percent of the respondents do not use any fertilizer due to high cost and
unavailability on time. Artificial fertilizers including di-ammonium phosphate (DAP) or NPS and Urea
are normally used for nutrient replenishment. Based on the household survey results of 235 respondents,
about 97.2% of the respondent said that they use chemical fertilizers for crop production. Besides, 51.6%
and 40.9 % of the respondents respectively use pesticides and fungicides, due to high incidences of pests
and crop diseases.
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3.3.7 Land Use/Cover
According to the information obtained from project kebeles Agricultural Office, the total land coverage of
the five kebeles is estimated to be 13,171. 21ha. The dominant land use system in these kebeles is
cultivated land which covers about 10,305.25 ha followed by grazing land, estimated as 1965.13 ha of
land. Besides, forest & bush land (210.08 ha), Institution &settlement (614 ha) Water body (4.75 ha) and
potentially cultivable land contain (72 ha). The proposed command area is currently under cultivation.
Source; Project kebeles Agricultural office

3.3.8 Environmental Health
Health services:
There are two health centers (Shebela Abkestit and Tiq Yetnora) in the project area. Particularly, Shebela
health center and post are found in the vicinity of the planned irrigation dam head work site. The
information obtained from Shebela health center indicated that the institution was established in 2002 EC.
It currently provides health treatment service for about 18,223 populations. The beneficiary kebeles in this
health center are four; namely Shebela Abkestit, Dukie, Yeqendech and Lekuma kebele.

Disease Prevalence
According to the head of Shebela Abkestit Health centers (Mr. Habtamu Yebeltal) vector born disease
particularly malaria has not yet happened epidemically. In rare cases, very few individuals have been
infected. Diseases such as Helminthiasis, Trauma, Upper respiratory infection, Pneumonia, Acute Febrile
Infection, Diseases of the musculoskeletal and connective tissue, Dyspepsia, others unspecified diseases
of Skin & subcutaneous tissue, Non bloody diarrhea and infection of the Skin and subcutaneous tissue are
the major health problems in the project area.

3.3.9 Religious /Cultural Properties
According to site investigations conducted in the project area St. Merry’s holy water (locally called
TS‟äbäl) is found in the vicinity of the planned irrigation reservoir area. This holy water is located in left
valley at 80 meter downstream of the dam axis and currently used by the local community for spiritual
purpose. In order to protect this religious property of the society the spill way of the dam is designed to
the right side of abutment.
During community discussion, the inhabitants strongly suggested that the implementation of the proposed
irrigation project should not affect such cultural properties.
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4.

DESCRIPTION OF THE PROJECT

4.1 Project Location
Belchit medium earthen irrigation dam is one of the irrigation development projects in East Gojam Zone,
Awabel Woreda, specifically the irrigation headwork will be situated at Shebela Abkestit kebele, Shebela
Gote. The headwork structures /dam axis will be located in between the geographic UTM
E394414.354,N119668.355 and E 394974.970, N 1140086.872, in the right and left abutment respectively
at an altitude of 2455 m to 2482 m. The geology survey indicates that the reservoir area lies in the low
seismic risk zone. The dam site is very accessible for the town of Lumame or Deien town found at a
distance of 23 km; of which 15km is asphalt road that joins Debre Markos- Addis Ababa and 8km is all
weather gravel road till the dam site. Different types of social institutions are found in close proximity to
the reservoir area; namely Shebla health center & post, Shebla primary school as well as the kebele
administrative and agricultural office. Therefore, the engineering design of the planned irrigation scheme
needs to consider these existing institutions and try to minimize its effect on them. The planned command
area of the project covers about 900hectare of land and will anticipate benefiting two woredas of east
Gojam Zone, Awabel and Dejen Woreda. More specifically as the figure below shows four kebeles:
Shebela and Dukie kebeles from Awabel Woreda and Tik Yetrona and Tirch Jeba kebeles in Dejen
Woreda will be highly benefited from the envisaged irrigation development.
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Figure 3: Location map of the proposed command area

4.2Project Development Activities/Phases
The major activities that would be undertaken in Belchit earth dam irrigation project can be categorized as
Design phase, construction activities, operation phase and maintenance of the irrigation scheme which are
described below.

4.2.1 Project Design & Salient engineering features of the project
For Belchit irrigation project, the zoned earth dam has been proposed in order to diverting water in to the
main canal that has planned to irrigate about 900 hectare of farm land.
It has been estimated that the time length for construction dam will be about two years. During the
construction period land would be temporally required for camp construction. That is including a building
for parking (garages for vehicles) about 10,000m2 area of land would be required.
Dam section design:
Based on the detail engineering report of the same project the design of an earth dam is done on the basis
of existing dams of similar characteristics and the design is finalized by checking the adequacy of the
selected section for the worst loading conditions. In this regard, the proposed reservoir area including the
buffer zone will cover 158 ha of land. Of this total area, 60 ha is planned to be the protection zone (buffer
zone) while the remaining 98 ha of land will be covered by the reservoir.




Dam height is the summation of the depth up to the normal pool level and free board.
Height of normal pool above the lowest river bed = (NPL)-(Lower river bed)

Where: NPL = 2479.0 masl
Lowest river bed level = 2455.00 masl
Height of normal pool =2479 -2455.00masl = 24m
The maximum water head over the spillway crest corresponding to the 100 year return design flood is
1.33m.Thus the corresponding maximum water level (MWL) is 2480.33 masl. The dam has about 700m
crest length at the maximum height of the dam (26.20m).
Free board:
One of the basic requirements for design of an embankment dam is to ensure safety against overtopping
caused by wind induced tides and waves by providing adequate freeboard. The dam top level for the
maximum water level case is larger than the normal water level case, therefore 2481.20masl is taken as
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the dam top level. In this case the freeboard above normal water level is 2481.20-2479.00=2.2m and the
free board above maximum water level is 2481.20-2480.33~0.9m.
Top width
For small dams, the top width is generally governed by services of the dam. The crest width has no
appreciable influence on the overall stability of a dam and is determined by the minimum practicable
width for construction purposes, and possible roadway requirements. Depending upon the height of the
dam, the minimum top width, according to USACE, is between 7.5 and 12.0 m. Final decision will be
engineering judgment and basic road requirements with this in mind 6m top width is recommended for
Belchit dam.
Spillway:
Spillway is constructed as a safety measure against overtopping and the consequent damages and failures.
The spillway is proposed to locate on the right side of the dam. This is because the existence of health
center and elementary school on the left downstream side which complicate the construction and extra
cost will be incurred for compensation. Because of this the study team shifted both the spillway to the
right abutment.

Irrigation and Drainage System Layout:
The proposed irrigation system layout consists of one lined main canal, 2 primary canals, 3 secondary
canals and 25 tertiary canals so as to irrigate a total command area of 900 hectare. The main canal is
masonry lined for a length of 1.03km starting from the dam outlet. This is because to make maintenance
easier since this part of the canal may be subjected to flooding during high flood flows. Ten road crossing
structures are provided on the main canal, at the existing foot paths. Besides, there would be 2 Gully
crossing structures, 29 Division box and 163 Turnouts.

Downstream Works:
Based on the design study of the project, the selected type of valve at the outlet is butterfly valves.
Butterfly valves offer a wide range of sizes that and come in many body styles. Equipped with a study SS
stem, these valves are offered in PVC, CPVC, Poly Pro and Metal bodies. You can also choose from a
wide range of disc that suits your application. Butterfly valves give contractors a lot of options to consider
when putting in systems because of their functionality, durability, and size. Butterfly Valves are on/off
valves but can be used to regulate flow but not at a precise rate. These valves come with lever handles,
gear operators, or actuators for the operation of the valve. Two valves proposed for 1m steel pipe
downstream control.
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4.2.2Construction Phase and Main Activities
Core Material:
The borrow areas for core Materials of Belchit Dam had been identified at two sites within the project
kebele. Site one is located near to fence of Shebela elementary school just 100 to 200m away from the
left abutment in North direction of the dam axis. This site is therefore requires immediate management of
borrow pits so as to avoid students falling accidents in those disturbed areas. Similarly, the other one is
located at 700 meters away from the dam site in North West direction.

Shell Material:
This material is identified on two sites as option one and option two. Option-1 is closer than option2.
Option-1 is located at 500m away from the dam site in south east direction within Dukie kebele.
option 2 is located at 2.5km away from the dam site in North east direction located in Shebla
kebele. It is identified at free grazing land and it is existing quarry site that has been used by URRAP
road construction.
Filter:
Filter material is found within Dejen Woreda in Gegelie kebele in the locality the so called Wabas
within the Abay canyon . It has been identified at two sites or localities. The sand is in situ not
transported. It is located at a distance of 20km away from Dejen town and 43km from the dam site. The
first site is located at the GPS coordinates E-411618, N-11114372, Elev-1220m known as
Desyebel Sand Quarry. The second site or locality represented by E-410529,N-1114050, Elev1232
masl is owned by Abay Sheleko Sand extraction Association.
Riprap:
Riprap is one of the construction materials that is used for wave energy dissipation purpose. This
material is available around the dam site on the left abutment side in downstream side of the dam axis
which is near to the fence of health center.
Water:
Water is one of the main construction materials used for mixing aggregates and cement and other
purposes. Hence, the water for construction is available from Belchit stream itself.

Estimated Bill of Quantity for the envisaged irrigation project
Based on the engineering drawings the estimated bill of quantity both for the construction of the headwork
and irrigation infrastructures are summarized in the table below.
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Table 14: Irrigation Infrastructure

Bill of Quantities and Estimated Cost
Unit rate
Unit Quantity (ETB)

S/No Item of work

Total cost

1 Dam body General foundation-A

4.2.3Project Operation
4.2.3.1

Irrigation and Drainage System Operation

Among the different irrigation systems surface irrigation system will be used for the project area; and the
irrigation water will be obtained from Belchit River irrigation Dam and convoying the water commonly
through lined canals and earthen canals and then leading to field canals. Finally the irrigation in the command
area will takes place mostly in furrows. The farmers would organize themselves and form groups in order to
handle the water management. Since flow is low Rotational water distribution would be applied within the
group. The rotational distribution is then to distribute water by turn to the whole scheme according to the
timely need of crop water requirement. For better and efficient water management, crop diversification should
be avoided within a group. This would reduce the complexity of water distribution system of the scheme
during one irrigation season. At farmers‟ level of operation, a constant flow and variable irrigation time is
advisable.
The operation of the irrigation system is continuous for 14 hours per day in main, secondary and tertiary
canals where as field canals within a tertiary block are operating in rotational system with each other for
irrigation hours proportional to their size.
4.2.3.2 Maintenance Requirement
Different types of Soil and water conservation measures (SWCMs) should have been implemented in the
upper catchment. This should be practiced some time ahead of construction of the reservoir structures as
soil and water conservation measures take time to be stabilized. Otherwise, the reservoir supposed to store
water will be filled up with sediment in few years.
Besides, the canal system of the project is earthen canal except main canal and secondary canal, which is
susceptible to siltation, erosion, and growth of weeds and or breaching problems. Though the canal
sections are designed for non- silting and non-scouring conditions, the above mentioned problems are
unavoidable and hence periodical and yearly inspection and maintenance of canals and structures are
obligatory in order to sustain the function of the irrigation scheme.
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The maintenance tasks are categorized into two types: - routine activities, and repairs. The routine
maintenance activities that are carried out periodically include:•

Regular removing of sediments and weeds from canals and drains;

•

Inspection and lubrication of gates; and

•

Maintenance of cracked lined canals, regulating and control structures.

Repair works include task carried out more frequently and quickly, and include those tasks that are generally
unpredictable. They also include emergency works. The activities included in this category are:•

Repairing overtopped or breached canals, drains, and flood protection dykes;

•

Repairing jammed gates;

•

Filling holes made by wild animals; and

•

Reduced free board due to walking over by people and livestock.

Regular inspection of the irrigation facilities should be carried out as part of the maintenance activities. These
tasks could be carried out immediately after the end of the main rains in September and during the rainy
season. This could concentrate on the interceptor drains and the flood protection dykes, the main canal and
the field drains. The inspection of the other works like the tertiary canals, field drains, and the water control
and regulating structures could be carried out as part of routine operation activities.
The farmers would organize themselves and form groups in order to handle the water management.
Beneficiaries of the project need to have operation and maintenance budget which is collected from the
beneficiaries themselves that can be used for:
•

Purchase sing of gate lubricate (grease)

•

Replacing and maintenance of Stolen and damaged gates

•

Repair Damages on the cross drainage structures.

4.2.3.3Operating Costs for Crop Production
Operational costs for the Belchet Earthen Dam irrigation Project are:
•

Variable costs of crop production (fertilizer, labor, planting material etc.),

•

Farm implements,

•

Irrigation infrastructure Operation and Maintenance cost.

Table 15 Annual

Operation Costs financial prices
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Items

1st year

Variable Costs

2nd year
-

3rd year
-

4th-20th
-

Labor

643,440.00

643,440.00

643,440.00

Oxen Power

381,780.00

381,780.00

381,780.00

Machinery
Items

1st year

2nd year

Seed

650,664.00

650,664.00

UREA Fertilizer

169,722.00

169,722.00

DAP Fertilizer

213,465.00

213,465.00

-

-

10,938,480.00

12,868,800.00

6,490,260.00

3rd year

650,664.00
169,722.00
213,465.00

Total

7,635,600.00

-

-

4th-20th

Total

11,061,288.00

13,013,280.00

2,885,274.00

3,394,440.00

3,628,905.00

4,269,300.00

Lime

-

-

-

-

-

Insecticide

-

-

-

-

-

Fungicide

-

-

-

-

-

1,703,300.00

1,703,300.00

1,703,300.00

28,956,100.00

34,066,000.00

farm implements
Land tax

6,300.00

6,300.00

6,300.00

107,100.00

126,000.00

Saks

48,536.25

57,981.00

64,715.00

1,100,155.00

1,271,387.25

Miscellaneous

38,172.07

38,266.52

651,675.62

766,448.07

38,333.86

Total

3,855,379.32

3,864,918.52

3,871,719.86

65,819,237.62

77,411,255.32

Fixed

-

-

-

-

-

2,675,410.71

2,675,410.71

2,675,410.71

45,481,982.15

53,508,214.30

Head Work
Irrigation
Infrastructure

BoWIED

565,222.34

565,222.34

Bahir-Dar, 2018

565,222.34 9,608,779.74

ADSWE

11,304,446.75

Page 59

Belchit River Dam Irrigation project Environmental Impact Assessment Report

Motorcycles

10,500.00

10,500.00

10,500.00

178,500.00

210,000.00

Miscellaneous

32,511.33

32,511.33

32,511.33

552,692.62

650,226.61

Total

3,283,644.38

3,283,644.38

3,283,644.38

55,821,954.51

65,672,887.66

G.total

7,139,023.71

7,148,562.90

7,155,364.24

121,641,192.13

143,084,142.98

Source; Financial feasibility study of the project

4.2.3.4

Project Out puts

It is envisaged that the development of this project agricultural benefits would be fully attained 3 years
after project completion. The supply of inputs and extension supports for the planned irrigation farming
will be sufficient and the reliability & sufficiency of irrigation water supply doubtless. Optimum yield is
planned to be achieved at the three years. The years before these are left to smooth any draw backs that
might impede the adoption of improved technology associated with the project. Onion, Potato, Garlic,
Fenugreek and Carrot are the major crops proposed for the dry season based on the agronomic, and
economic factors. Wheat and Barley Broad bean are also proposed to be grown in the wet season. It is
expected that from the above production, a total financial return of birr 161,612,951 would be obtained in
the third year. These agricultural benefits are based on a net irrigated area of 900 ha.

4.3 Project Alternatives
During Environmental Impact Assessment, it is crucial that assessing feasible alternatives for the project
so as to bring sustainable development in the area. Therefore, prior to deciding the proposed irrigation
design and implementation of the project in general, a number of project options were examined to select
the feasible alternatives considering biophysical, social, economical and technical factors. The alternatives
considered were:
a. No project alternative: This is the “No action or do nothing option” which hinders the
implementation of the irrigation project in the area using Belchit River. This option limits or
excludes the benefits of the local community that will be gained from modern irrigation system. If
the irrigation project cannot be implemented, the main benefits like increasing agricultural
products and income of the people from the project will be lost. Besides it contradicts with the
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interest of the people towards the project as well as socio-economic development need in general
using the available water resources. Depending on the existing unreliable rainfall can‟t fasten the
agricultural mode of production. As a result, this option was not found to be feasible.
b. Project site alternative: The project site alternatives along the course of Belchit River dam were
analyzed based on topography, hydrology, and geology situation, biological and socioeconomic
parameters. The study teams were analyzed two site alternatives.
The first site option (option 1) was investigated at geographical coordinates of 395171.4E,
1139249.6N UTM and at 2450 masl. It is the narrow section downstream of the URRAP road
crossing of the stream using a storage dam having a crest length of 520m at a height of 30m. This
site has relatively shorter crest length that can lower the cost of construction materials. It is
however encompasses the existing religious site, Holy water and will totally submerged by the
proposed reservoir. In this site option, the reservoir area will further inundates and severely affect
the existing health center and the URRAP road connecting the two kebeles of Dukie and
Shebela. During community consultation, the inhabitants strongly expressed their opposition if
the reservoir site is flooded the holy water. Hence, without the active participation of the local
community and interest selecting this site will harm or impede the sustainability of the project.
The participants were more interested for the proposed irrigation project if the selected dam site
can‟t adversely affect the holy water. As a result this option was not selected.

The second option (option 2) was upstream 900m from option 1 which is selected above the
existing holy water at geographical coordinates of 394564E, 1139865N UTM and at 2460masl. It
has a wider section having 800m crest length at 30m height. This option minimizes the limitations
of the above mentioned major social impacts that will be happened due to the proposed irrigation
project of site option 1. Therefore due to these reasons, site option two was the preferred
alternative for feasibility and detail design.
c. Obtain water from River Belchit (without dam): This entails pumping or diverting water from
Belchit River without damming, which is also not feasible because the river flow dramatically
decreases during critical growths of the crop and dries up after some period of time in a year.
Besides, there are no permanent water bodies in the area. This demands that storing the incoming
water along Belchit River course through constructing reservoir.
d. Construct a dam: This is the proposed project, which is the construction of an earth fill dam
across Belchit River at a specific location of Shebela Gote. This option was considered the best
option because it shall guarantee sustainable water supply to the proposed large command area
that would benefit the communities, and provide other opportunities like increase in fisheries

BoWIED

Bahir-Dar, 2018

ADSWE

Page 61

Belchit River Dam Irrigation project Environmental Impact Assessment Report

resources development, provision of recreational site, and potential for improvement of
biodiversity conservation.
e. Time schedule alternative: The time table for the construction of irrigation infrastructures
should be set and arranged during dry seasons and agricultural off seasons. This respectively
helps for avoiding the risk/damage of construction works because of heavy rain (flooding), and to
participate (getting) the local community easily as possible in the construction activities of the
project.
f.

Resource alternative: Most of the essential raw materials required for the construction of
irrigation structures can be obtained from the project surrounding areas. These raw materials
include fine and course aggregates, cement, water and selective materials. Here, extreme usage of
construction materials from a single source should be avoided so as to minimize or avoid the
incidence of impacts on the existing environment.

Generally, all the above mentioned alternatives were analyzed based on technical feasibility,
economic viability and environmental acceptability. Then, the “No Action” alternative has not been
accepted while the project implementation option is selected because of the numerous project
advantages of the project to the local community, low negative impacts of the project on the social
and biophysical environment.

5. ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES
This section describes about the identified impacts of the planned Belchit irrigation project and the
associated mitigation measures to be carried out in order to avoid, reduce or minimize impacts of the

project on the biophysical and socioeconomic environment. These impacts can be positive or
negative, direct or indirect and they are described in this study. During initial environmental examination
process checklists, site observation, consultations and professional judgment were used to identify and
predict significant impacts. Besides, base line data on physical, biological, socio-economic and cultural
resources of the project area were assessed.

5.1 Potential Positive Environmental Impacts of the Project
There are various benefits expected from the proposed dam project. Some of the major once include flood
control and the provision of a more reliable and higher water supply for irrigation, domestic and other
related uses. Intensification of agriculture locally through irrigation can reduce pressure on forest lands,
wildlife habitat and marginal agricultural land. In addition, the dam can create the possibilities for fishery
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development. Generally, the positive impacts of Belchit irrigation project are summarized as the
following:

1. One of the most significant positive impacts of this project is increasing agricultural yields or
production. The farmers can able to produce crops more than twice a year in 900 hectare of
land.

2. There will be sustainable and diversified food supply throughout the year
3. It increases opportunities to produce market oriented or high value crops.
4. It enhances revenues of crop growers due to practicing complementary activities such as fish
development can be integrated. The envisaged dam has a potential for fish production by
introducing locally adapted fish species like cat fish and Tilapia.

5. It provides employment opportunities for the local youths. Reservoir construction projects
demand large amounts of skilled and unskilled labour, which can benefit the surrounding
communities.

6. Possibility of transferring (development) knowledge and skills in utilizing best irrigation
agricultural practices. Here, the irrigation users will be organized in irrigation users association
(cooperative) which can help to disseminate information effectively and efficiently.

7. It will increase the land value as a result of implementing improved irrigation scheme in the area.

5.2 Potential Negative Impacts
Though the planned irrigation scheme has various benefits and very crucial for the transformation of
socioeconomic, it will have potentially some adverse effects on biophysical and socio economic
environment if not properly managed. The different impacts are likely to arise at different times during the
project‟s activity phases particularly during construction and operation phases . These potential negative
impacts of the project are highlighted as follows:

5.2.1 Construction Phase Impacts
During construction phase of the project main activities such as vegetation clearing, excavation, land
leveling, transportation of construction materials (sand, stones), construction of dam structures, and
camping sites will be done. At these times the following potential adverse impacts will generally happen:
•

Removal of top soil and landscape alteration

•

Land requirement for construction purpose
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•

Social displacement

•

Impact on existing infrastructures

•

Traffic and transportation effect which will have Impact on Air Quality due to dust emission,

•

Nuisance Noise

•

Impact on flora environment

•
•

Work place accidents
Impact of channel- obstruction on the access of the local people and the details are listed in
tabular form and described below:

Table 17: Construction Phase Impacts screening checklist
No Topics/Activities
Potential Impacts

Significance*
Low

1

Construction of site Provisional loss of land and impacts
of Improper disposal of solid and
facilities or camps
liquid waste from the workers

2

Temporary road/access Unsafe access routes and traffic
Construction
hazards

3

Mining construction Permanent loss of land(creation
Materials(sand, stone ) of borrow pits),

Medium








Health & Safety hazards

4

5

6



Construction irrigation Permanent loss of productive
scheme(reservoir,
land ,trees
weir, canals)
Impact on public infrastructures

Waste Management
and Pollution
Spoil Disposal

BoWIED
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Improper disposal of solid and liquid
waste from the workers
Improper location and treatment of
spoil dumps

Bahir-Dar, 2018

High



ADSWE

Page 64

Belchit River Dam Irrigation project Environmental Impact Assessment Report
7

Dust effect due to Dust nuisance
transportation
of
materials &
construction process



8



9

Health & Safety of
Workers
Loss of habitat

10

Impacts on wildlife

Occupational Health Hazards to
workers
Direct loss of habitat

Disturbance of
wildlife during construction
Cultural Heritage
Loss of
Physical/cultural heritages
Social displacement Social dislocation and social
resistance
Disruption of Existing Disruption of crop and livestock

11
12
13

Agriculture

production
activities

by







construction

Impact of site facilities/ camp construction in the area:
In order to undertake construction activities of the irrigation scheme at the nearby, the construction
contractor will need to set up site facilities or camps for workers accommodation, offices, stores and
parking in the project area. It is estimated that 10,000 m2 area of land will be needed temporarily for such
purposes.

This will create land resource use competition or conflict among inhabitants. On the other

hand, if proper waste management facilities lack in the camping site, the waste generated from employed
construction staff members will pollute the surrounding environment.
Mitigation Measures:
•

The contractor‟s camp should be allocated preferably on communal land and less productive areas
as much as possible. During site selection, it is also necessary that advising local users and
reaching consensus to establish smooth relation.

•

Basic site facilities especially latrines should be available earlier to avoid defecating in the open
areas and to keep the cleanliness of camping compound and its surroundings.

Dust Nuisance causing local Air pollution:
The irrigation scheme construction activities will generate considerable dust that will affect the nearby
inhabitants. The main potential sources of dust will be excavation works (quarrying), vehicles travelling
on unpaved roads and blowing from dump truck loads. The dust generated may be significant since the
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construction works most likely be done during dry season. Besides, in the vicinity of the construction site,
there is a health center and primary school and hence patients who will come to the health center and
students in the school will be more vulnerable to the emitted dust.
Mitigation options:
• The first more preferred solution is to try to prevent dust creation at source using different
methods:
• Control of fugitive emissions from haul roads using watering (water the access roads or works
daily), improve road surfaces and
• Reduction of traffic volume and speed (particularly in the vicinity of inhabitants). Enforce
maximum vehicle speeds (at or below 10miles /hour or 4.5 meter/second within the working
areas).
• Control the particulate emissions from the loading operations by using water trucks equipped with
hoses or portable watering systems to wet down the piles prior to loading.
Impact of quarry sites of Construction Materials:
One of the impacts that will be arising as a result of the activities of the proposed irrigation project is its
impact while mining selected construction materials like gravel (crushed stone), masonry stones and sand
which would be required for the construction of the dam and other infrastructures, canals of the scheme.
To construct the dam structure it is expected that about 876,881.88 m3core material, shell and filter
construction materials would be required. These materials will be obtained from the local quarry sites
and/or river bottoms. The process of obtaining (excavation) those construction inputs may result in
removal of excess soil and creation of deeper borrow pits as well as vegetation clearing. Its consequence
has safety and health hazards. The sand mining from river beds will also alter the natural drainage line or
waterway. Hence, these demands responsive personnel and careful selection of the site so as to reduce
impacts on ecologically sensitive sites.
Mitigation Measures
•

The contractor shall protect all areas susceptible to erosion (in the mining site) and shall take
measures to the activities that aggravate erosion.

•

Cut and fill slopes shall be shaped and trimmed to approximate the natural condition and contours
as closely as possible. Levels incongruous to the surrounding landscape shall be reshaped. Or

•

Cloth all borrow pits and quarries to minimize health and safety hazards

•

Prior approval shall be given to use mining sites from the woreda or regional environmental
regulator and shall designate Development Permit Areas for Quarry sites or mining areas.
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•

Take the advantage of the re-using excavated materials in the works, for site restoration and for
others similar purposes.

•

In order to minimize the effect of erosion hazard the surface rainwater has to be diverted through
appropriate ditches or channels from the quarry. It is recommended that the waterway has to be
constructed and lined where erosion pressure is sever

•

At the end of construction phase, plant grasses preferably elephant grass and trees so as to
stabilize the soil in erosion affected sites of the project (Borrow pits.)

Impact on Public Infrastructures
The public infrastructures that may be affected by the construction activities of the proposed irrigation
project will be the Water supply sources available inside the project reservoir site. Based on the irrigation
head work design, there are two water supply sources in the vicinity of the dam. One of the water points
(hand pump well) will be totally flooded or submerged by the water from the reservoir. While the other
nearby water source (hand pump well) is within the buffer zone which can be used for the community
with proper management system or care as premise so as to lessen the disturbance or effect on the
irrigation scheme. Therefore, so as to avoid the interruption of water supply in the area proper measures
shall be taken prior to construction works of the irrigation scheme.
Mitigation Measures:
It has been observed that the existence of water supply points (hand dug wells) within and in the
surroundings of the project site. These revealed that the ground water resource potential in the area.
Therefore; the proponent of this planned irrigation project shall take the responsibility of searching and
ensuring the existence of other possible water supply sources in collaboration with Awabel Woreda water
supply office.
The establishment of an alternative water supply source (constructing hand pump wells) has to be done
prior to any breaks in service and should be in the vicinity of the affected communities.
Impact on the existing institutions:
Shebela kebele is the area where the irrigation head work is constructed. In this kebele, there are
institutions that will be negatively affected (displaced) due to the construction of the dam. The existing
institutions that will be flooded by the reservoir include Shebela kebele health post, the Agricultural office
and kebele Administration office. Those institutions are constructed with local materials such as wood,
mud and their roof is corrugated iron sheet that can be actually replaced or constructed with the available
materials. If the irrigation dam site would be below the selected head work site (at option 1) it will result
high adverse effect on the newly constructed health center (constructed from costly materials like cement
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and metallic substances). This comparative advantage will lessen the impact of the project that would
occur on the existing institutions (particularly on the health center).
Mitigation Measures:
Establish the kebele administration, agricultural office, and health post considering the kebele center. The
proponent of this planned irrigation project shall take the responsibility of establishing those institutions
in collaboration with Awabel Woreda and kebele administration. This has to be done prior to any breaks
in service.

Impact of surplus construction materials Disposal:
To construct the irrigation scheme (dam body), it will be required that clearing the site and excavating
activities. During Ordinary soil excavation works and weathered rock excavation about 148,116 m3 of
soil and 9,700 m3 weathered rock respectively will be generated. Improper or unwise disposal of excess
construction inputs (soil, sand stones etc) will adversely affect the available productive land in the area
through creating sedimentation load, drainage problems and occupy usable (cropping) land or others
potential land uses.
Mitigation Measures
•

Maximize the re-use of all excavated materials in the works like re-use of the excess or unsuitable
stones for construction as a sub-base for access roads, gully treatment (check dam construction),
etc.

•

Dispose of surplus materials („‟spoil‟‟) only at designated sites approved by the responsible local
authority and only by approved methods, if agriculture, the methods must consider topsoil
conservation and quality, if infrastructural the method must consider long term soil stability
against shrinking and swelling; in all cases steps must be taken to prevent erosion and maintain
the stability of the material after placement.

Waste Management and pollution:
Different types of solid and liquid wastes will emanate during construction period and that will pollute the
surrounding environment if not well managed. The solid wastes may commonly arise from excess soil and
rock materials, wrapping plastics, wood, metallic substances, cardboard, and kitchen wastes. They are
more of none/less hazardous wastes by their nature but require proper handling and disposal of these
wastes by a responsible contractor. The liquid waste basically includes used oil and grease of vehicles and
concrete washings.
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a) Mitigation measures for solid waste
 Primarily identify all waste streams and conducting waste separation for effective management
and act according to their nature.


Implement the waste management hierarchy principle with a special emphasis of waste reduction,
reuse, and recycle.



For example; Solid waste from surplus or unsuitable stones for construction can be reused as a
sub-base for access roads, for gully treatment (check dam construction), etc.



Similarly the soil spoil should be reused as land restoration purpose. Dumping of excavated soil
for weir construction; reshaping of canal embankment, and depositing of excavated soil 30-40 cm
far from the main canal with well compacting the soil to protect sedimentation of canals.



Give training for all the staff members concerning waste and proper waste management

b) Mitigation measures for liquid waste
•

Vehicle maintenance should be only undertaken on designated site. Used oil and grease shall be
collected appropriately, stored in barrels and it will be sold to buyers.

•

Control the spread of liquid waste in the area, collect and cleanup residues(material washing
wastes)

•

Give training for all the staff members concerning waste and proper waste management

Work-related Hazards:
The project will employ and participate a number of workers in the irrigation infrastructures construction.
During construction works there would be accidents and injuries to workers which arise from working
equipment, materials and absence of basic safety measures and lack of personal protective equipment.
Besides, several workers will be subject to in a confined working environment; if the local workers do not
have full understanding about HIV/AIDS, they will potentially exposed to high rates of HIV transmission
and for others STDs.
Mitigation Measures:
During construction, employees will be equipped with important equipment like;


Protective uniform clothes, shoes



Dust Masks



Helmets and



Eye goggles with a dark shade so as to protect the workers from the bright sun shine
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In addition, those protective cloths should be suitable or comfortable for the workers which
consider the existing climate, personal preferences, ease of use and achieving the intended
objective.

 The project workers should be regularly trained on the use of the equipment as well as on the
safety measures and procedures so as to limit the risk of accidents due to the ignorance in the
equipment use as well as the importance of the safety procedures.
 Provide basic training on preventing sexually transmitted diseases (HIV/AIDS) and condoms
should also be accessible in the working site.
Impact of Channel construction on public access:
The proposed irrigation project may have several channels (canals), field ditches and drains. These
planned infrastructures of the scheme will be constructed through crossing the existing gravel road and
have a barrier to walking during construction phase. The main canal further crosses 10foot paths. As a
result, the newly constructed canals or channels may interrupt the previous access paths used by the local
inhabitants. Similarly, if livestock bridges are not available, they may damage the channels due to their
movement across the channels.
Mitigation Measures:
 Construct ten road crossing structures over the main canal, at appropriate sites that considers
previous roads and foot paths to sustain existing social movement patterns and allow the
movement of livestock. The road crossing structures shall be rectangular reinforced concrete slab.
The slab is reinforced with 12mm @150mmc/c which is the same as the respective canal bed
width, its width and thickness is 3m and 15mm respectively.


Construct temporary alternate access routes for easy movement of the people and animals.

Impact of social displacement and permanent loss of land
Though the implementation of the irrigation project has numerous benefits for most of the local
communities, the construction of the dam will occupy significant productive land and the vicinity 54
households would be displaced because of the dam area (reservoir area). Excluding the buffer zone 98
hectare of land would be flooded by the reservoir area. The dam has a wider section having 700m crest
length with 26.2m height.

The figure below shows the boundary of the proposed Belchit reservoir area and the numbers 1-54 are
indicted within it which shows the individual houses that will be displaced. Those affected members of
the community have to be primarily get the required compensation cost. This has to be solved before
starting construction activities. Individuals that will be resettled "should not be disadvantaged by the
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project”. Hence, early in the construction stage all compensation and resettlement procedures as well as
replacement of land of equal status shall be fully addressed and be transparent, timely and equitable.
Besides, it is advisable that participating and giving job opportunity priorities for those affected
individuals in the activities of the project during construction and operation phases.
Impact on Terrestrial and Aquatic Environment:
The project activities such as, construction of canals, dam wall and spillway construction access roads
and mining of construction materials will have their own impact on the natural terrestrial environment.
Though, the project river has not much development of aquatic ecology or fishery resources, there are
Eucalyptus trees particularly near to the proposed dam site and hence there will be loss of some trees due
to the reservoir area.

Mitigation Measures:
In order to reduce the damages on flora and keep the greenness of the environment, the following
measures are suggested:


Limit clearing and soil disturbance in the sites in such a way that the available trees shall be
maintained. Or



Minimize the area of ground clearance i.e. land clearing for scheme (head work, canals)
construction should be restricted to what is absolutely necessary for the irrigation infrastructures.



Compensation for the existing Eucalyptus trees.

5.2.2

Operation Phase Impacts and mitigation measures:

The major identified impacts of the project during operation phase are analyzed based on sustainability
issues and related main topics while implementing the proposed irrigation scheme in the area. The details
are listed in the table below and described in the consecutive sub sections.

Soil erosion & Sedimentation risk from upper catchment:
Considerable area in the upper part of the proposed irrigation dam is hardly covered by vegetation and
soil and water conservation activities. Hence; runoff from this exposed areas and steep slopes will
aggravate the erosion rate in the irrigable land and sediment load in the project site or dam significantly.
As a result, the reservoir supposed to store water will be filled up with sediment even within few rain
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seasons. The water shed study of this project revealed that the total amount of soil loss in the watershed
is about 18,343.18tons per year, an average of 5.65 ton/ ha/yr which will harm the service life of the
dam.
Mitigation Measures:
For Sustainability of the dam/reservoir effective planning and reservoir management is required In order
to reduce reservoir siltation, the following sediment management methods should be done.
•

To avoid the risk of excessive soil erosion and sediment load from the upper part of the site,
erosion control practices such as physical as well as biological SWC practices and area
closure are highly required.

•

Besides, direct seeding with grass or herbaceous plants would be ideal in those borrow or
disturbed areas.

•

Sediment routing through off-stream reservoirs, construction of sediment exclusion structures
(Sediment trap designs). This trap, combined with a “debris catcher”, is intended to retain the
silt instead of being deposited in the reservoir basin
Table 19: Recommended soil and water conservation activities in Belchit Watershed

1

Existing Major Land
Cover
Built Up Area

0-3

Homestead Plantation

6.747617

2

Built Up Area

3-8

Homestead Plantation

6.252615

4

Cultivated Land

3-8

Soil Bund

1070.107

5

Cultivated Land

8-15

Stabilized Soil Bund

272.5573

6

Cultivated Land

15-30

Stabilized Soil Bund

2.061429

7

Forest Land

0-3

Management Plan

4.266549

8

Forest Land

3-8

Management Plan

0.799934

9

Grass Land

0-3

Improved Grass

58.91835

10

Grass Land

3-8

Improved Grass

53.60995

11

Grass Land
8-15
Improved Grass
Source: Watershed study of the same project

3.331113

No

Slope %

Proposed SWC

Area ha

Reduced Water Quality due to Pollution:
The farmers in the project area have a trend of utilizing agricultural inputs like herbicides and fertilizers to
enhance crop productivity. Such chemical inputs may be more utilized with the intensification of
agriculture using the proposed irrigation scheme. Excessive level of nitrogen and phosphorus from
fertilizers addition may lead to Eutrophication which can diminish water quality. The active ingredients of
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the chemicals will either be adsorbed onto soil particles, or break down at various rates maintaining their
toxicity. When this transported through run-off to nearby watercourses, can cause contamination of
surface and ground water if not well managed.
Mitigation options
•

Removing weeds at the proper growing period (prior to seed maturity), using environmentally
friendly systems like manual weeding

•

In case, if chemicals are used, the application of herbicide will be to treat only in designated
areas and the chemicals used must be approved for use. Spraying shall be conducted during
favorable environmental conditions (should not be in windy and rainy condition etc). Besides,
it should be conducted by trained personnel.

•

Establish sediment trap and a minimum buffer zone (10-20 meter) between the waterfront and
other land uses (agricultural activities), avoid discharge of any waste effluent into the dam
and conduct awareness creation.

•

Apply Integrated Pest Management than relying on the use of chemicals.

•

Encourage the irrigation users to utilize more of organic fertilizers( compost, manure, etc)

• Advice the farmers to apply fertilizers based on research findings or recommendations.
Crop Pests and Diseases infestation:
Crop pests and diseases can cause significant economic losses while intensifying irrigated agriculture. The
major once are insects, weeds, storage pests, and plant diseases. They are the main limiting factors,
particularly for horticultural crops.
Mitigation Measures
•

Advise the farmers to use physical and cultural methods of crop protections such as hand
weeding, removing infested seeds, and spray of fermented cattle urine

•

Provide basic farmers trainings and experience sharing on pest and disease control practices

•

Apply and encourage Integrated pest management (IPM) by giving in service training for
woredas and kebeles extension staffs, farmers and WUAs

•

Crop rotation strategy

•

Farmers should use pure/certified seeds, which are disease resistant and free from pests

Impact of agrochemicals on human health and environment:
To protect crops from various damage, the farmers have been used different types of chemicals (pesticides
and herbicides). The use of abandoned chemicals like Endosulphan and DDT and inappropriate
application of such Persistent pesticides, may have significant adverse impacts on the farmers, animals
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and ecosystems in general. DDT is well known to have Long term effects on human health like endocrine
system disruption, causing breast cancer, etc. Besides Endosulfan is toxic to humans aquatic and
terrestrial organisms. Exposure to Endosulfan can cause:
•

Mental retardations disorders

•

Congenital/birth physical disorders,

•

Affects the kidneys, Testes, Liver and finally lead to death

Those persistent organic pollutants (POP‟s) have also residual impact. It has been happening that in
different places use of illegal pesticides (out of date and un approved use of pesticides); wrong application
rates, methods and timing; unsafe handling (with no personal protective device) and storage; undertaking
mixing of chemicals and cleaning equipment close to water sources; re-use of chemical containers for
food and water storage. All these risks can harm the Social (human) and biophysical (crops, soil, water,
animals, etc) environmental health.
Mitigation Measures
• Avoid the use of persistent pesticides like DDT, Aldrin, Dieldrin, Endosulphan, Heptachlor
and Zinc Phosphate pesticides
•

Apply and Strengthen Integrated pest management (IPM): use combinations of cultural,
mechanical, biological and chemical controls in an integrated manner. Implement useful crop
pest control methods like Rotating crops, Adjusting planting times and ensure that major
insect pests either starve or get eaten by their natural predators;

•

Removing the existing weeds at the proper growing period of weeds (prior to seed maturity),
using environmentally friendly systems like manual weeding

•

In case, if chemicals are used, the application of herbicide will be to treat only in designated
areas and the chemicals used must be approved for use. Irrigation water users association
(IWUA) should control the use of improper products in the project site.

•

Spraying of chemicals shall be conducted during favorable environmental conditions (should
not be in windy condition and early in the morning, etc), and will use the appropriate
chemicals to control targeted species. Besides, it should be conducted by trained personnel
with safety clothes.

•

Do not apply agrochemicals without adequate training; awareness creation for the irrigation
users about the pros and cons of utilizing pesticides and methods of application, etc.

•

Undertake legal measures on those Abandoned pesticide sellers.
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•

Promote organic agricultural products, and creating favorable marketing system for the
produce from the project site. For example, providing a green label and market identity can be
one of the strategic options.

Impact of agrochemicals/pesticides on non-target species:

The application of broad spectrum pesticides like DDT can destroy others biological resources. Pesticides
kill indiscriminately other non-target organisms unintentionally. Aerial spraying has caused great loss on
honey bee which can be important sources of income of the rural community. Mitigation Measures
•

Avoid the use of persistent and banned pesticides like DDT, Aldrin, Dieldrin, Endosulphan,
Heptachlor and Zinc Phosphate pesticides.

•

In case, if chemicals are mandatory to use, Spraying of chemicals shall be conducted during
favorable environmental conditions (should not be in windy condition and early in the
morning, etc), and will use the appropriate chemicals to control targeted species.

•

Apply and Strengthen Integrated pest management (IPM): use combinations of cultural,
mechanical, biological and chemical controls in an integrated manner. Implement useful crop
pest control methods like Rotating crops, Adjusting planting times and ensure that major
insect pests either starve or get eaten by their natural predators;

•

Removing the existing weeds at the proper growing period of weeds (prior to seed maturity),
using environmentally friendly systems like manual weeding rather than being dependent on
chemicals.

Health Risks associated with vector bone diseases
Water logging conditions of the irrigation water in the reservoir, canals and drainage systems will create
conducive conditions (breeding ground) for disease transmitting vectors like Mosquito. As a result the
local people health will be negatively affected due to wide spread of malaria case.
Mitigation Measures:
•

Create awareness and provide trainings for the irrigation users regarding the prevention of
Mosquito breeding.

•

Avoid stagnation of the irrigation water in the canals through undertaking regular cleaning of
drainage systems.

•

During planning stage, design the intake structures that can avoid water logging problems in
the irrigable site.
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•

Promote utilizing of mosquito net in the project area.

Health and safety Risks associated with unsafe environment in the proposed dam:
The human health hazards and safety problems can also be happen due to unsafe environment in the
proposed dam area (example, lack of protective fencing).The dam site is located very close to Shebela
primary school. Students in this school are mostly youngsters or children‟s that needs precautionary
measures, advising and controlling them to avoid falling accidents in the reservoir site.
Mitigation Measures:
The most important activities that should be taken are establishing buffer zone(100meter buffering zone),
constructing protecting mechanisms like fencing as well as creating awareness for the students and
parents. These will reduce the potential risks such as falling accidents in the dam while playing, walking,
etc.

River over flow hazard/Dam failure Risk in the downstream inhabitants:
Though dams can provide mitigation for small floods and reduce downstream flooding by lowering the
peak flow and delaying the outflow, they may also produce unexpected flooding risk in the downstream
due to different reasons (may be technical failures during designing the dam, extreme upstream floods,
maintenance problem etc). As per site observation, considerable numbers of inhabitants live in the
downstream of the dam. If cracking of the dam embankment happen, the dam may slide or collapse during
rainy season and consequently, the risk of flooding in the downstream communities will be worse.
Besides, extreme upstream floods can overtop a dam wall causing erosion or the movement of the dam.
Mitigation Measures
Appropriate way of flood estimation in the upstream watershed of the dam should be done. Accordingly
the required design should be based on the result and others essential design parameters.
•

Dams with control devices such as gates, valves or fuse plugs may have the ability to further
modify flood flows.

•

Use the services of a suitably qualified engineer to design and construct the dam;

•

Undertake periodic visual inspections of the dam;

•

Monitor conditions that may affect the safety of the dam;

•

Perform regular maintenance;

•

Carry out repairs where and when required to meet current design and construction standards;
and
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•

Have an experienced dam engineer investigate any unusual conditions which could result in
partial or total failure

•

Besides to physical flood mitigation structural measures, Implement others mitigation
measures like afforestation in the river catchment

•

An effective response to a flood emergency requires a multi-sectoral approach involving local
administrators, Disaster prevention, police, Health office, local people and dam operators.

Inefficient Water Use:
During operation, the proposed irrigation technology is driven by gravity using furrows and ridges. It is
relatively simple technology that can be adopted easily. Besides, the technology is not capital intensive.
However, as compared to other irrigation methods (such as drip and sprinkler), furrow irrigation is
inefficient in terms of water use. It has been estimated that 20-40% water loss using furrow irrigation.
Mitigation Measures:
 Provide basic training and creating awareness for crop growers concerning the selected irrigation
methods (system) so as to avoid over flooding.


Timely maintenance and repair irrigation infrastructures. Example, undertaking frequent
removing of siltation inside the canals



Improved design and construction (lined canal than earthen) can minimize water loss.

Decline in Soil Fertility:
It is expected that the irrigation development in the command area can help to produce more than twice a
year. However, unless a balanced nutrient supply system is implemented, this intensified cropping
practice may result in a decline in soil fertility or depletion of essential nutrients (nitrogen, phosphorus
and potassium) from the soil. Accordingly, crop productivity will be reduced through time.
Mitigation Measures:
It is very essential that the maintenance of soil fertility, microbial activity, water holding capacity and
improving soil structure by supplying adequate level of organic matter to the soil. These can be achieved
through implementing the following alternatives:
•

Promote the application and importance of animal manure, crop residues and inclusion of
legumes in the crop rotation

•

Encourage compost utilization (50-100 Quintal/ ha is required).

•

Improve fuel wood supply through planting trees around homesteads and farms, so that
utilization of manure for fuel will be minimized instead it will be used as a fertilizer

•

Addition of inorganic fertilizers with in permissible level (based on research findings).
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Effect of black cotton soil on Structures:
The soil of the project command area is dominantly Vertisols (clay) in nature. For the construction
purpose, black cotton soil is very risky to engineering structures due to its swelling property (expands)
during rainy season, and shrinks when dry. Such characteristic of the soil leads to cracking in the
constructed walls and damage the irrigation infrastructures (canals).This may also result loss of water due
to cracking effect.
Mitigation Measures:


The structural walls and basements of the structures shall be checked regularly and undertake
immediate maintenances of the cracked sections to prevent the loss of water



Design all structures, down to field level, to resist damage due to soil heave (e.g. using unitary
construction, avoiding masonry, installing foundation platforms).


Ineffective organization/Scheme Management:
The success of the irrigation development project can be limited by effective and harmonized
management of water and the irrigation infrastructures as a whole. Operation and maintenance activities
of the scheme (dam wall, canals, weirs, culverts, etc) shall be the responsibility of organized body at the
farm level, irrigation water user associations (IWUAs). This organizational unit will be established using
beneficiary farmers within the proposed scheme. It is supposed that the IWUA collect fees from the
members and will budgeted for operation and maintenance to sustain the function of the project. On the
other hand, others stakeholders/institutions support (such as Woreda Cooperatives promotion and Woreda
Agricultural offices with their respective Bureaus) contribute more for better achievement and function of
IWUA.
Here; organizing legally registered water users association will be the responsibility of Cooperatives
promotion office, and providing basic agricultural extension service like supplying agricultural inputs
(fertilizers, improved seeds, etc) will mainly be the duty of office of Agriculture. The failure or weakness
of operationalising the (IWUAs) on the irrigation management will result in inefficient use of water,
which can lead to users conflict, poorly handled scheme (poor maintenance), lower crop yields and
ultimately the project's benefits will be reduced.
Mitigation Measures
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•

Strengthening the IWUA through providing basic extension services(Awareness creation,
training, facilities and equipment)

•

Organizing IWUA with full participation of the irrigation users or members.

Impact of climate change & Reduction of water quantity in downstream:
Changes to the low flow regime due to constructing the dam may have negative impacts on downstream
users. There will be competing demand between upstream and downstream users. Disputes will be usually
high or arise when shortage of water happen either due to the reduction in the flow of water during the
dry period or inefficient utilization of irrigation water by users.
Mitigation measures:
• Ensure that the design has adequate design provisions to allow flow downstream even in
times of dry months, Apply standard dam operational rules and Observe water right permit
regulations and requirements for the sake of downstream water right holders.
•

The projection of the proposed command area shall be based on the available water potential.
Hence, avoid extra interest that will be beyond the capacity of the existing water potential.

•

Implementing irrigation water use efficiency enhancing mechanisms can minimize water loss
and then conflicts among users. For example, avoid over flooding in the irrigable site,
removing silt inside the canals regularly, timely maintenances of damage sections of the
scheme and developing lined canals can be the strategies to enhance the available water use
efficiency. Though, lined canals are more expensive, they have potential advantages of
conserving water through the reduction of seepage loss. Besides, irrigation users in the project
site should manage this scarce resource (water) through elected members of the committee.

•

The farmers should also cooperate in selecting suitable crops especially during unfavorable
seasons (e.g. planting short time growing crops than long season crops).

•

Additionally the communities should also participate in combating climate change through
planting different types of indigenous trees

6. ENVIRONMENTAL MANAGEMENT AND MONITORING PLANS
6.1Environmental Management Plan
Environmental Management Plan is vital to undertake the operation of the irrigation scheme in the study
area in an environmentally, economically and socially sustainable manner. It describes the possible
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actions that are required to be taken to ensure that the adverse impacts which have been identified are
mitigated to the extent feasible or acceptable.
The involvement of communities and various sectors integration with different environmental
management responsibility is very essential so as to manage the plan effectively and efficiently. Hence, all
concerned regional, Woreda and kebele institution should work in collaboration. The major stakeholder at
regional level would be BoARD, BoLAU, EFWLPDA, BoWIED, Cooperatives promotion Bureau and
Mining Agency. Accordingly; at Woreda and kebele level all respective Offices of the above mentioned
institutions should participate in the process and shall be subject to the policies and procedures described
in this study.
The construction contractor and all project employees will also among the main actors especially during
construction phase that they are required to act as agreed on the contract document and this EIA study. In
general, to implement the EMP smoothly, the roles and responsibilities of major implementers, selected
mitigation actions for the identified impacts, as well as implementation strategies are indicated in the
following sub sections.

6.1.1 Roles and Responsibilities
Environmental Management System (EMS) is designed to manage the environmental impacts that result
from the construction and operations of the proposed irrigation project in the area. The main activities of
the major responsible actors are highlighted as follows:

The Environmental Regulatory body (EFWLPDA):
It is the Amhara regional Authority of Environment, Forest and Wild life resource protection and
development (EFWLPDA) which act as a regional environmental Regulator (with its respective offices at
lower levels) and responsible for the following basic activities:


Reviewing or evaluate the EIA document prepared by the consultant of the proponent




Conduct monitoring and environmental auditing concerning the projects activity.
Based on the assessment results, setting the overall direction for the project environmental
performance.



Enforce and guide land compensation payment issues as per land proclamation and rules

Proponent (Bureau of water, Irrigation & Energy):
The proponent of this project has the following roles and responsibilities:
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Financing the implementation of the irrigation project. It is responsible for coordination of
activities during the irrigation scheme establishment.



Appoint an independent consultant who will act on the proponent‟s behalf in the EIA process.



Two hard copies and one electronic copy of the EIA study report should submit to the reviewing
bureau (EFWLPDA).



Avoid, minimize and remedy adverse impacts (give preference to avoid and minimize negative
impacts)



Internalize the environmental and social costs of the proposed irrigation project



Prepare Action plans for managing impacts



Submission of EMP implementation progress reports to the EFWLPDA



provide benefits to the community affected by the proposal



Assign an Environmental Control Officer (part time) during the construction and operation Phases
of the project. The officer must then give feedback of the environmental monitoring results to the
project owner (proponent) and Contractors in a written report.



Arrange monitoring and evaluation system in order to control or minimize the impact of project
activities that will harm the natural and social environment and implementing mitigation
measures as planned.



Generally, the proponent is responsible to implement this irrigation project based on the EIA
report and changes in the future.

Contractor:
The contractor should maintain adequate control over the project in order to:


Minimize the extent of impacts during construction (like landscape alteration, vegetation clearing,
dust and noise emission, workers occupational hazards, construction spoiled materials, etc).



Ensure appropriate restoration of areas affected by construction activities.



Prevent long term environmental degradation.



The contractor must be aware of the environmental obligations and all relevant environmental
legislation that are indicated in this document. The contractor should also be aware that an
Environmental Officer from the concerned environmental regulatory body or from assigned
environmentalist by the proponent will monitor the implementation of the procedures.
Accordingly the workers should have also the responsibility to cooperate in implementing the
planned environmental management activities mentioned in this document and be aware of it.

Bureau of agriculture with its respective offices:
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Their major task should be provision of Agricultural Training and Extension Services. They are
responsible for agronomic issues and agriculture conservation practices. Improve agronomic
practices in the proposed project area such as crop rotation, intercropping, Field sanitation, Land
preparation, planting method, and Planting materials;



They provide agriculture information and extension services to the community and shall be giving
similar support to the targeted farmers in the project.



Supporting by training the full package and scaling up best practices to all farmers. For such
cases, farmers training center (FTC) is mandated to train farmers on different agricultural
technologies.



Encourage farmers to undertake crop protection to control crop damage or yield reduction caused
by insects, diseases, weeds and other destructive animals;



Follow up the implementation of recommended fertilizer rates and time of fertilizer application
for the proposed crops of this project

Bureau of Land Administration and Use with its respective offices:


It has the responsibility on land availing for camp and quarry sites and also negotiations on
voluntary land loss for the purpose of schemes development



Providing solutions as per the rural land administration and use proclamation for complains
associated with land use conflicts in the area.

Bureau of Cooperatives with its respective offices:


Basically responsible for establishing water users association/cooperative



Providing legal license or registration under the cooperatives rule

Mining Agency


Majorly responsible for quarry site approval Bureau of Health with its respective offices:



It is basically responsible for implementation of health programmes with special focus on
sanitation, HIV/AIDS, malaria control and others in relation to the dam irrigation project.

Irrigation water users Association (IWUA):


It is responsible for the direct management of the irrigation scheme set up and implementation on
behalf of the community, which includes: mobilizing community members to provide labor and
local available resources during construction.



The committee represents the community members in stakeholder meetings and decision making.
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Note: The table below summarizes how the environment will be managed during construction and
operation phases of the proposed irrigation project. The environmental management plan covers the
summary of main environmental impacts, proposed mitigation measures, responsible body that
implement the mitigation actions, and the estimated costs to implement the essential mitigation
measures.
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Table 20 Environmental Management Plan (EMP)

Project
Potential Impacts
Activity or Topic
1
1.1

1.2

Construction
phase
Construction of
Camp sites in the
project site

Mining
Construction
Materials

BoWIED

Proposed Mitigation Measures

Implementation
Schedule

Institutional
Responsibilities

Cost
Estimates
(ETB)

Use less productive land for camp site

During construction

contractor

-

Provisional loss of land
due to land required for
camp site. About 10,000
m2area of land will be
needed temporarily.

During site selection, consult local
inhabitants and needs consensus
Remove all temporary facilities and restore
land to original condition or better.

Prior to starting
construction
Prior to end of
contract

contractor

-

contractor

3,700

Waste generated from the
camp site will pollute the
surrounding environment

Basic site facilities like latrines, waste
collection bins should be available
earlier

During camp
construction

contractor

16,000

Creation
of
deeper
borrows due to mining of
876,881.88 m3core
material, shell and filter
construction
materials
which
may
lead
Permanent loss of land
due to
poor mining
operation;

Take the advantage of the re-using
excavated materials, for site restoration and
for others similar purposes. Cloth all
borrow pits and quarries to minimize health
and safety hazards

During construction
& at the end of
contract

contractor

6,120

Cut and fill slopes shall be shaped &
trimmed to approximate the natural
condition.

During construction
& at the end of
contract

contractor

4,330

Plant grasses preferably elephant grass
and trees so as to stabilize the soil in
Erosion affected sites (Borrow pits)

At the end of BOA/Woreda
mining operation
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To use the mining sites, Prior approval
shall be given from the environmental
regulator and obtain construction inputs
from certified suppliers.

Before mining
construction
materials

Health & safety hazards of Cloth all borrow pits and quarries to During construction
minimize health and safety hazards
operation and borrow pits
& at the end of
contract

1.4

Irrigation scheme,
Dam construction

BoWIED

BoLAU/
contractor

2,350

contractor

-

Provide protective/ safety clothes (Masks,
eye goggles, field shoes) to lessen health
and safety hazards of construction workers

During construction

contractor

19,260

Construct hand pump wells in the vicinity
of affected communities. And ensure the
water supply prior to any breaks in service.

Before starting
construction

Proponent
(BoWIED)

170,000

Shebela kebele health post,
the Agricultural office and
Establish the kebele administration,
kebele
Administration office will be agricultural office, and health post
considering the kebele center.
submerged and displaced.

Before starting
construction & prior
to any breaks in
service.

Proponent
(BoWIED) in
collaboration
with Awabel
Woreda &
Shebela kebele
Administration

305,000

About 54 Households
would be displaced due to
the dam/reservoir

Compensation for their house is required
for the affected people because of the
project

Before starting
construction
activities

Specified
under Rap
document

Around 98 hectare of land
would
be
flooded/
permanently covered by the
reservoir area

Compensation is required, it should be land
of equal status or it may be paid in
monetary basis.

Before starting
construction
activities

BoWIED/BoA/
BoEPLAU, woreda
& local
administrators
BoWIED/BoA/
BoEPLAU, woreda
& local
administrators

Impact
on
Public
Infrastructures: One of
the water points (hand
pump well) will be totally
flooded or submerged.
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1.5

1.6

1.7

Spoil Disposal

Waste
Management
and Pollution

Dust

BoWIED

Impact on
the existing Compensation is required for the loss of
eucalyptus trees
trees because of the reservoir

Before starting
construction
activities

BoWIED/BoA/
BoLAU, woreda &
local administrators

Specified
under Rap
document

About 148,116 m3 of soil
Re-use of excavated materials for site
and 9,700 m3 weathered rock restoration and for others similar purposes.
respectively will be
generated. Unwise

During construction
period& at the end
of contract

contractor

-

disposal of excess materials
can affect usable lands

Dispose of spoil only at designated sites

During construction
period

contractor

4,800

Improper disposal of solid
and liquid wastes

Conducting waste separation for effective
management and act according to their
nature.
Solid waste from packaging materials can
be minimized packaging bags instead of
burning or land filling
Safely disposed non-recyclable waste in
garbage containers and at designated site

Full contract
duration

Construction
contractor

-

During construction
period

contractor

-

During construction
period

contractor

-

Give training for all Construction staffs
about waste management

During construction
period

5,700

Undertaking Vehicle maintenance on
designated site(>20m from rivers,
streams, lakes or wetlands)
Reduction of traffic volume and speed on
unpaved roads and enforce maximum
vehicle speeds (at or below 10mph or 4.5
m/s within working area at all times).

During construction
period

Contractor in
collaboration
with Woreda
EPLAUO
contractor

contractor

-

Dust nuisance or hazard
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Watering accesses haul roads and
During construction
exposed surfaces (particularly in the
period
vicinity of inhabitants).Besides watering
systems to wet down the piles prior to
loading.
About 2.6 m 3 of water could be utilized
when dust is expected to be emitted.

contractor

7000

1.8

Access

The
main
canal
crosses10foot paths which
may create barrier effects
for the movement of the
local people.

Construct ten road crossing structures
over the main canal

Construction

contractor

Included in
Design cost

1.9

Health and safety

Transmission of STDs :
HIV/AIDS & others STDs

Basic health education for the employs
& community concerning STDs and
AIDS.
Make available free Access condoms

During construction
period

BoH / contractor

5,000

During construction
period

BoH / Construction
contractor

14,500

Injuries due to lack of
personal protective cloths

2

Operation phase

2.1

Soil & Water
Management

BoWIED

Inefficient water use

Bahir-Dar, 2018

Provision of personal protective/ safety During construction
cloths for the construction workers.
period

contractor

Mentioned
0n 1.4 above

Create awareness to all construction
During construction
workers in safe use of tools and equipments period

contractor

-

Under take timely maintenance & repair
system components (canals, weir)
Provide training for farmers and DAs

During operation

BoA, IWUAs

16,000

During operation

BoA, IWUAs

80,000

Use Lined canal than earthen canal

During operation

BoA, IWUAs

ADSWE

Page 87

Belchit River Dam Irrigation project Environmental Impact Assessment Report

Decline in soil fertility

Impact of vertisols on
structures
Soil erosion &
sedimentation from upper
catchment. There would be a
total soil loss of
18,343.18 tons per year, an
average of 5.65 ton/ ha/yr
which will harm the service
life of the dam.
2.2

2.3

Water Quality

Pests & Diseases

Pollution of water sources
due to agrochemicals

Crop pests and diseases
infestation

Apply compost, Manure, Use
research
based
fertilizer
recommendations and Add
inorganic fertilizers
Improve fuel wood supply to reduce use of
manure for fuel
Inspect and maintain all structures (design
all structures to resist damage by soil
heave)
Undertake erosion control practices. At
least 274.5 ha of the catchment shall be
treated by soil bund terraces and enrich
with plantations.

Bahir-Dar, 2018

BoA/ IWUAs

During operation

BoA/ IWUAs

-

During operation
period

BoWIED/ BOA/
IWUAs

-

During operation as
well as prior to
construction of the
dam

IWUAs /BOA

55,000

During operation

BoA/ IWUAs

-

During operation
period
During operation
period
During operation
period
During operation
period
During operation
period

BoA/ IWUAs

-

BoA/ IWUAs

-

IWUAs

-

BoA/ IWUAs

-

IWUAs

-

During operation
period

BoA/ IWUAs

-

-

Establish 100 meter buffer zone around
the reservoir area

Establish sediment trap and buffer zones
between command area and river
Encourage IPM practices
Apply environmentally friendly systems
like manual weeding than herbicides
Application of chemicals will be to treat
only in designated areas
Apply Integrated pest management
Use physical and cultural methods of
crop protections such as hand weeding,
removing infested seeds & spray of
fermented cattle urine
Crop rotation strategy, Farmers should use
pure/certified seeds

BoWIED

During operation
period

ADSWE
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2.4

2.5

Pesticides

Human health and
safety

Improper use of pesticides
have significant adverse
impacts on human health,
honey bee colonies &
ecosystems in general.

Prevalent of Malaria case

Health and safety risks in
the dam due to lack of
protective fencing and
awareness

BoWIED

Bahir-Dar, 2018

Encourage environmentally friendly
systems like IPM, manual weeding than
herbicides
Control of the sale and use of non
approved or banned pesticides like DDT,
Endosulphan, Aldrin, Dieldrin, etc
Spraying of chemicals shall be conducted
during favorable environmental conditions
(not in windy condition and early in the
morning)
Undertake spraying by trained personnel
with safety clothes.
Provide awareness training to irrigation
users concerning utilization and safety of
chemicals
Promote organic agriculture
Awareness creation for irrigation users
regarding the prevention of Mosquito
breeding
Avoid stagnation of the irrigation water in
the canals, regular cleaning of
drainage systems

During operation
period

BoA/IWUAs/
BoEPLAU

-

During operation
period

IWUAs

-

During operation
period

IWUAs

-

During operation
period
During operation
period

IWUAs

-

BoA/ IWUAs

90,000

During Operation
During operation
period

BoA/ IWUAs
IWUAs/BOH

8,000

During operation
period

IWUAs

-

Design the intake structures that can avoid
During construction
water logging problems in the irrigable site. period

Contractor

-

Promote utilizing of mosquito net in the
project area
Construct protective fencing around the
reservoir;
Establish buffer zone of at least 100 meter;
Create awareness to local inhabitants so as
to safeguard children‟s and their livestock

BOH /IWUAs

14,500

BoWRD/BoA/
IWUAs

30,000

ADSWE

During operation
period
During the
operation period

Page 89

Belchit River Dam Irrigation project Environmental Impact Assessment Report

2.6

2.7

Hydrology

Farm
Management

Scarcity of water due to
inefficient water use,
during
dry
season/climate
change
which can lead Conflicts
between users

Develop an integrated water resources
During operation
management (IWRM) plan
Implement water use enhancing
During operation
mechanisms ( eg, lined canal, avoid over
flooding ,etc)
Regulate (augment) dry season flows for During operation
downstream users

BoA/ IWUAs

11,000

BoWIED/BoA/

-

BoA/ IWUAs

-

River over flow hazard/Dam
failure
Risk
in
the
downstream
inhabitants

Integrate the Dam with control devices During
the
such as gates, valves which may have the construction
&
ability to further modify flood flows. Use operation period
the services of a suitably qualified
engineer to design and construct the dam;
Undertake periodic visual inspections of
the dam;
Besides to physical flood mitigation
structural measures, Implement others
mitigation measures like afforestation in
the river catchment

BoWIED/BoA/
IWUAs

Part of
project
construction
cost

Establish an effective scheme operating
During Operation
organization (Encourage leaders and
members involvement in system planning
and management)
Provide adequate support (training)for an During Operation
effective operation of IWUA

BoA/ IWUAs

-

BoWIED/BoA/
IWUAs

35,000

Ineffective operation of
WUAs and poor Irrigation
Scheme Management will
reduce project benefits

Total

BoWIED

Estimated
above for
erosion control

906,900

Bahir-Dar, 2018
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6.1.2 Implementation Strategies


Giving priority for the project affected people like providing job opportunities in the activities of
the project, payment of compensation costs for the displaced individuals, or equitable distribution
of irrigable land, etc.



In order to solve any obstacles or problems caused by the project, community meetings will be
organized with the competent agency, proponent and other relevant stake holders.



The project will prepare short term action plans how to minimize and manage the possible
impacts of the irrigation project in the area



Provide sufficient support in organizing and strengthening IWUAs



There can be several mitigating strategies that can be adopted in order to alleviate the adverse
(negative) impacts arise from the activities of the proposed irrigation project. These are
avoidance, reduction, restoring, remediation and compensation for impact. It is very accepted that
avoidance of impacts (if possible) should be the first strategies to implement and compensation is
the last.



EIA report Submission to the competent agency



Monitoring and Supervision of adverse impacts will be conducted by the responsible authority
(EFWLPDA) in and around the project site.

6.2

Environmental Monitoring Plan

Supervision and monitoring are fundamental for the successful implementation of an EMP. The number
of mitigation measures which are recommended above, when implemented will eliminate or reduce to
acceptable levels of the negative environmental impacts of the project. In order to assess their
effectiveness, or to identify further corrective action and to detect any impacts in the construction as well
as operation phase of the project, it is essential that an environmental monitoring plan is put in place and
implemented. Internal environmental monitoring programs during the operation phases of the project
should be majorly the responsibility of the proponent (BoWIED). The BoWIED will be responsible for
environmental management and implementation of mitigation measures as well as responding to any
adverse impacts because of the project. Besides, external monitoring in the area will be undertaken by
regulatory body of Woreda environmental protection, land administration and use office (WELAUO) and
the regional EFWLPDA.

BoWIED
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Environmental monitoring time depends on the nature of environmental parameter. It can be done
regularly or intermittently. Monitoring is often divided into two basic category, compliance and effects.
Compliance monitoring refers to whether agreed measures are being implemented on time and to
adequate standards. Effects monitoring is to assess the impacts of the project on the receiving social and
physical environment, and vice versa: information on these subjects assists project management to change
or improve how things are being done. Methods such as observation, inspection, discussion, interview
counting and or measurement could be used for monitoring purpose. The monitoring will be site specific
or the whole project area, depending upon the nature and coverage of fore-mentioned parameters.
Besides, since it is not possible to monitor all recommended mitigation measures, monitoring should be
made to those indicators that are most relevant to evaluation of environmental mitigation measures.
Therefore, monitoring plans are outlined so as to follow up the selected impacts and enforce
implementation of the environmental management plans.
As part of environmental management plan, reports should be also produced at regular time interval.
Hence, the internal monitoring activity reports should be produced at a regular time intervals throughout
the project life. During construction period at least biannual reports and annual reports for the operation
phase should be prepared and submitted to the competent authority, WELAUO) and/ EFWLPDA.
 The regional environmental regulator ANRS EFWLPDA (with respective offices at zonal,
woredas and kebeles level), will have a role, periodically checking EMP implementation during
construction and operation phases. Progress reports will be sent by the project management unit
to the competent authority.
 The environmental and social activities of the construction contractor will be monitored by the
supervision consultant on behalf of BoWIED.
 IWUAs will be responsible for establishing and enforcing bylaws concerning subjects with
important environmental effects such as canal maintenance, and implementing their own affairs in
accordance with appropriate standards of transparency and representativeness.
 BoWIED will monitor the performance of contractor through agreed performance indicators, and
as per the contract agreement made previously.
A summary of environmental monitoring plan which basically reveals the aspects to be monitored,
method of monitoring, location, frequency, responsible body and the estimated costs are presented in
tabular form below.

BoWIED
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Table 21: Environmental Monitoring Plan

No

Parameters to be
monitored

Mitigation Measures
1

1.1

1.2

Method

Location

Minimizing dust emission
effect
happening
during
excavation works & material
handling by Spraying water

Re-establishing
affected
public infrastructures prior to
any break in service

Practices undertaken to
reduce dust emission
(Spraying of water, up
to 2.6 m 3 of water
could be utilized every
day & when dust is
emitted)

1.7

Estimated Cost

9600

Site
observation
Construction of One
hand-dug well; kebele
health post, kebele
administration &
agricultureoffices

Observation

Availability of safety
clothes;
Type
and
number of accidents

Recording,
inquire and
observation

1.4

1.6

Responsibility

Construction Phase

Workers Health protection

1.5

Frequency

Rehabilitation
of
Soil erosion protection through borrow pits; Soil water
timely restoration
conservation activities
of mining sites
at the project site/raw
material sites

Observation

Recording &
Discussion
Equity
&
timely with
Compensation payment
payment or any other
community
Observation &
discussion
Ensuring previous accessibility Existence of 10 road with
of the community
crossing structures
inhabitants

BoWIED

Bahir-Dar, 2018

Head
work/reservoir
construction
Every two weeks Proponent
site
and during
(BoWIED,Woreda
surroundings
construction
EPLAU Office
Proponent
(BoWIED) in
collaboration with
Head
local
work/reservoir
administrators
site
Twice a year
Social and labors
Construction
Affairs, WoH
site
Twice a year
quarry sites, Head
work,
canal alignment,
drains, dredged
At least Twice WoEPLAU, WoA
river areas
a year

3,000

4,000

8,500
11,000

Dam/Reservoir
area

WoEPLAU
፣ BoWIED, WoA
Quarterly
3,000

Dam/Reservoir
area and along
canal alignment

ADSWE
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construction
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2.

Operation phase

No

Mitigation Measures

2.1

Water pollution protection

2.2

2.3

2.4

2.6

2.7

Parameters to be
monitored

Soil erosion and sedimentation
protection

Water quality (e.g.
turbidity )
Extent and degree of
erosion
At least 274.5 ha of the
catchment shall be
treated by soil bund
terracesintegrated with
biological
measures;
Establishment of 100
meter buffer zone from
the reservoir area

Fertility
depletion
protection
Nitrate, P, K, Ca status
Minimizing inefficiency of
Dam wall, Lining of
water utilization
canals particularly at
and Downstream
seepage areas.
Effect
Availability of flood
control devices such as
buffer
Dam
safety
&
others gates/valves,
infrastructure
maintenance zone
Absence
of
Dam
activities to minimize
cracking & slide
Downstream Effect

Reducing
waterborne
diseases(like malaria)

BoWIED

Inexistence
of
waterlogged
in
irrigation canals and
field, malaria outbreak
record

Bahir-Dar, 2018

Method

Survey and
collect sample

Location
Below
and
above
the
reservoir point
of the river

Frequency

Responsibility

Annually

BoWIED,
WoEPLAU

Estimated Cost

14,000

10,600

Observation

Upper
Catchment,
Dam
and
Command area

Quarterly

Recording &
soil Laboratory
analysis
Command area
Annually
Command area,
drainages and
canals
field
observation
Twice a year

WoA, WoEPLAU
7,600
WoA
5200

WoA, WoWIED
3,800

field
observation
Recording
before and
after
comparison;
observation

Dam site, canals

Three times a
year

WoWIED,
WoEPLAU

2700
In
irrigation
canals
and
irrigable field,
Irrigation users

ADSWE

Once a Year

WoH
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2.8

No

Avoid/reducing
the
adverse
impact
of
pesticides
on
human
health, honey bee colonies
& ecosystems in general
using
environmentally
friend

Mitigation Measures

4300

Integrated
pest
management practices
like manual weeding,
crop rotation, use of
certified seed, etc

Parameters to be
monitored

observation

Method

Irrigable land

Location

Once a Year

Frequency

WoA, WoEPLAU

Responsibility

Estimated Cost

pest
protection
technologies like IPM
87300
Total

BoWIED
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ADSWE

Page 95

Belchit River Dam Irrigation project Environmental Impact Assessment Report

7. PUBLIC CONSULTATION
According to EPA (2004) projects with potential for significant adverse impacts require public consultation on
the design of mitigation measures and provide for public participation in environmental monitoring. It is
fundamental for the success of the irrigation scheme that should be held from early planning of the project up to
its implementation, monitoring and evaluation. Hence, consultation was conducted with Woreda officials and
local people in the project area. Public Consultation meeting was undertaken in the project kebele 0n May29- 30
and June 6-7/ 2007 EC. The attitude of the community was assessed during public consultation. It was very
helpful to obtain basic information on socio-economic, socio-cultural and biophysical impacts of the project,
and the associated measures to be taken. The discussion was participatory in which the participants have
expressed their views, concerns and suggestions without any reservation on the proposed irrigation project. The
Minute of Public Consultation is annexed at the end of the main report section of this document.
The main areas of discussion were including the following points: (i) attitude of the community towards the
upcoming project; (ii) responsibilities of the local community; (iii) dedication of the beneficiaries to form
irrigation water user‟s association; (iv) opinion of the community to produce market oriented crops; (v)
contribution & participation of the community on the project; (vi) views and fears of the community on the
project;
During the discussion held with the communities, the participants were reflect their fear, views & suggestions
and forwarded some questions on the issues as follows.
•

They mentioned that they are willing to participate, contribute labor in the project activities and
provision of construction materials during construction period.

•

They reflect their willingness to cultivate market oriented crops and to establish irrigation water users‟
associations and to set by-laws that govern the members.

•

The community believes that the project will increase their agricultural yield by cultivating twice a year.

•

The inhabitants suggested that the implementation of the proposed irrigation project should not create
any adverse impact on religious properties (Holy water) of the area.

•

The community also added their fear about the scarcity of water at the downstream for both crop
cultivation and livestock as well as on the timely starting of the project implementation. Since the area
has large number of livestock resources they strongly suggested that sufficient amount of water should
be released for the downstream users.

•

The head of kebele agricultural office accepted and suggested that soil and water conservation activities
would be implemented in the area so as to minimize the risk of siltation in the dam.

At the time of community consultation individuals who would be more likely affected by the proposed irrigation
dam site raised compensation issues about their houses, farming land and perennial trees. They also suggested

BoWIED
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that since the dam is located near to the Shebela primary school there should be protective measures like fencing
so as to protect children‟s (students) from falling accidents in the dam.
More, similarly the director of this school, Mr.Tibebe Yersew said that there are students who have been come
from adjacent kebeles through crossing the project river and hence for ease and safe movement structural
designs such as bridges and fence should be an integral part in the proposed irrigation scheme. Stakeholder‟s
consultation forum was also undertaken at Woreda Level. Among the potential stakeholder‟s the participants
from Environment, Forest and Wild life Protection and Development Authority suggested that besides to the
specific comments or issues given to be considered in the EIA document, the envisaged dam should have the
potential for fish development that has to be given attention. The Dejen and Awabel Woreda Environmental
Protection, Land administration and use office experts mentioned that the proposed project should try to
consider the downstream users of the river and existing religious sites in the area. They further suggested that
irrigation users should be aware about proper utilization of Agro chemicals so as to avoid water pollution.

8.

CONCLUSION AND RECOMMENDATIONS

8.1

Conclusion

Irrigated agriculture is one of the agricultural transformation and food security strategy of the Regional
Government. Construction of water retaining structures such as dams, is one such initiative aimed at attaining
these benefits and thus require support from all especially during scanty rains and unreliable rainfall pattern. On
this base, Belchit River earthen dam irrigation project will allow improved cropping on 900 hectare of land.
The dam will provide a more reliable and higher water supply for irrigation, domestic and other related uses.
Intensification of agriculture through irrigation can reduce pressure on forest lands, and marginal agricultural
land. The benefits to the community in general will by far outweigh the negative social and environmental
impacts expected which of course are localized and can be mitigated.
Though the planned irrigation project has various benefits, some of the adverse impacts associated with the
implementing the irrigation project on biophysical and socioeconomic environment shall be managed properly
giving priority of compensation for the displaced households, establishing the affected institutions due to the
reservoir, protecting the dam from sedimentation risk and minimizing scarcity of water at downstream.

8.2

Recommendations
•

In order to sustain the service life of the irrigation dam, Soil and water conservation activities in the
upper catchment of the dam area should be given priority.

•

Buffer zone of 100meter distance from the reservoir area is proposed and hence it should be reserved so
as to protect the dam from high siltation load and others accidents.

BoWIED
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•

The required compensation cost for individual land owners and resettlement has to be solved before
starting construction activities.

•

For effective functioning of the irrigation scheme, close monitoring of environmental and social
management plans has to be put in place.

•

To promote ownership and sustainability of the project, encourage maximum participation of the
community in all stages of project planning and design, implementation and operation. For example;
incorporate indigenous knowledge during the design and development phases of the scheme.

•

The program should encourage the use of environmentally friendly technologies (IPM, organic
agriculture, etc) and the government should provide incentive measures to promote the use of these
technologies. Besides, complementary activities such as fish development shall be integrated.

•

The project should assist the local community by offering employment opportunities in the project
activities.

•

The organization of irrigation water users association is very essential that should be given attention.

•

During the life of operation or implementation of a project there is always the possibility that some
issues will change through time, this environmental management plan (EMP) should therefore be
revised where necessary to mitigate the unanticipated impacts and changes in the future.

BoWIED
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10.

Annexes

10.1

Annex I: Busses License of the consultant (ADSWE)
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10.2

Annex2: EIA License of the Consultant (ADSWE)
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10.3

BoWIED

Annex 3: community Request and project Screeing checklist
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10.4Annex 4: Amharic Version of Environmental Management plan

የ አ ካ ባ ቢአ ያ ያ ዝዕ ቅድማጠቃለ ያ
የ ፕሮጀ ክ ትምዕ ራፍ

የ ፕሮጀ ክ ቱዝር ዝር ተግባ ራት

አ ሉታዊተፅ ኖዎች

የ ማቅለ ያ ተግባ ራት

የ መሬትመባ ከ ን (10000
ካ ሬሜትር ያ ስ ፈል ጋ ል )
እ ና ከ ፕሮጀክ ቱየ ሚወገ ዱደ ረ ቅ ና ፈሳ ሽ ቆ ሻ ሻ ዎች

ለ ምነ ቱየ ቀነ ሰ ወይምየ ተራቆተመሬትመምረ ጥ

ስ ራዉን ሲጨር ሱመሬቱን እ ን ደ ነ በ ር ማድረ ግ
/ቤቶችን ለ ባ ለ መሬቱመሰ ጠት

የ ተቋራጩካ ምፕ

በ ካ ምፕዉሰ ጥቆሻ ሻ ማስ ወገ ጃእ ን ዲኖር ማደ ረ ግ (ሽ ን ትቤትመገ ን ባ ት
)፤ ቆሻ ሻ ዎን ማሰ ባ ሰ ብ፣ በ አ ግባ ቡ

የ ቁፋሮስ ራና የ መስ ኖግደ ቡን መገ ን ባ ት አ ን ድበ እ ጅየ ሚሰ ራየ መጠጥዉሃ በ ግደ ቡዉሃ ይዋጣል ፤

ማስ ወግድና ለ መህ በ ረ ሰ ቡበ አ ቅ ረ ቢያ ዉመቆጣጠር
ዉሃ እ ን ዲገ ነ ባ ማድረ ግእ ና ን ጹህ የ መጠጥዉሃ አ ቅር ቦ ትመኖሩ ን ማረ ጋ ገ ጥ

በ ግን ባ ታወቅ ት
በ ግድቡዉሃ ምክ ን ያ ት 98 ሄ ክ ታር መሬትበ ውሃ ይዋጣል ፤ 54
ሰ ወችን ሊያ ፈነ ቅል ይችላ ል ፤

ትክ መሬትወይምካ ሳ መክ ፍል /ከ ቀ በ ሌዉወይምከ ወር ዳ ዉ

በ ግድቡዉሃ ምክ ን ያ ትየ ቀ በ ሌውቢሮእ ና ፤ ጤና ኬላ ይፈና ቀላ ሉ; በ ቀበ ሌዉማእ ከ ል አ ካ ባ ቢግን ባ ታቸዉእ ን ዲከ ና ወን ማድረ ግ
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የ ፕሮጀ ክ ትምዕ ራፍ የ ፕሮጀ ክ ቱዝር ዝር ተግባ ራት አ ሉታዊተፅ ኖዎች

የ ማቅለ ያ ተግባ ራት

በ አ ቧራምክ ን ያ ትየ አ የ ር ጥራትመጓ ደ ል

አ ቧራየ ሚነ ሳ በ ትን ቦ ታበ ቀን 2.6 ሜትር ኩብውሃ ማር ከ ፍ

ተሸ ከ ረ ካ ሪ ዎችፍጥነ ትከ 4.5 ሜትር /ሰ ከ ን ድበ ታችማድረ

የ በ ካ ይአ ቧራዎችን መጠን ና ስ ፋትለ መቀነ ስ ለ አ ካ ባ ቢተ

bGNÆ¬ wQT s‰t®ችላ ይyxµL g#ÄTÂ y-@Â CGR l!drS YC§LÝÝ bt=¥¶M
ብዛ ትያ ለ ውየ ጉ ል በ ትሠራኛ ስ ለ ሚሰ ማራለ ተላ ላ ፊበ ሽ ታዎች(ኤችይቪኤድስ ) ሊጋ ለ ጡይችላ ሉ፤

s‰t®ችbGNÆ¬ sxT ymk§kÃ q$îCN¼xLÆúTN xን

XNÄÃdrlh#l#M yGNÆ¬ s‰t®C !
ስ ለ ተላ ላ ፊበ ሽ ታዎችግን ዛ ቤፈጠራሥራመስ ራት

ኮ ን ደ ምበ ሥራቦ ታማስ ቀመጥ
በ ዋና የ መስ ኖአ ውታር ዝር ጋ ታምክ ን ያ ትየ መን ገ ድችግር መፈጠር (አ ስ ር የ እ ግረ ኛ መን ገ ዶችን

ያ ቁር ጣል )በ ማእ ድን ማዉጫዎችቦ ታ
የ መሬትመቦ ረ ቦ ር ና የ አ ፈር ከ ለ ትያ ስ ከ ትላ ል ፡ ፡
የ ተለ ያ ዩ የ ግን ባ ታ
ማቴሪ ያ ሎችን ማቅር ብለ ምሳ ሌ
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ከ ተፈቀ ደ የ መአ ድን አ ዉጭዎችመግዛ ት
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የ ፕሮጀ ክ ትምዕ ራ
ፍ

የ ፕሮጀ ክ ቱዝር ዝር ተግባ ራት

አ ሉታዊተፅ ኖዎች

የ ማቅለ ያ ተግባ ራት

የ ግን ባ ታማቴሪ ያ ል የ ተቆ ፈረ በ ትቦ ታምበ ወቅቱካ ለ ተሞላ በ ሰ ወችደ ህ ን ነ ት ላ ይአ ሉተዊተፅ እ ኖ
ያ ሳ ድራል ፡ ፡

ከ ላ ይየ ተነ ሳ ዉን አ

አ ሸ ዋ፤ ድን ጋ ይ፤ ጠጠር (ግዠማከ ና ወን )

ቦ ታዉየ በ ለ ጠእ ን ዳ

በ ተቦ ረ ቦ ረ ውመሬት

መትከ ል ፣ የ ግን ባ ታ
ለ መዉጣትሲባ ል የ ተ

ማስ ተካ ከ ል ትክ ክ ለ ኛ
መምረ ጥና መጠቀም፤

በ ግብአ ትአ ጠቃቀ ምወቅትከ ፕሮጀ ክ ቱየ ሚ በ ፕሮጀ ክ ቱየ ሚለ ቀ ቅደ ረ ቅና ፈሳ ሽ ቆሻ ሻ ዎችበ አ ካ ባ ቢእ ና ሌሎችየ ህ ብረ ተሰ ቡየ ጤና ችግሮችሊያ ስ ከ ትል ይቸላ ል ::
ወጡ
ለ ምሳ ሌበ ቁፋሮወቅ ትበ ግምት 148,116
ተረ ፈየ ግን ባ ታእ ቃወችደ ረ ቅና ፈሳ ሽ
ሜትር ኩብአ ፈር ይወጣል ፤ ይህ አ ግባ ብባ ለ ዉቦ ታካ ል ተወገ ደ ወይምጥቅምላ ይ
ቆሻ ሻ ዎች(ከ ተሽ ከ ር ካ ሪ ወች) ይኖራሉ፤ ካ ል ዋለ ጥቅምየ ሚሰ ጥን መሬትሊይዝ

አ ለ በ ት፡ ፡ በ ዋነ ነ
እ ቃወችን በ አ የ ነ ት
ጥማስ ወገ ድ

ይችላ ል ፤ ፈሳ ሽ ቆሻ ሻ ዎችበ ተለ ይየ ሚመነ ጩትከ ግን ባ ታላ ይከ ተሰ ማሩ ተሽ ከ ር ካ ሪ ወችስ ለ ሆነ የ ተጠቀ ሙባ ቸዉን ነ ዳ
ጀና ቅባ ት

ለ GNÆታs‰t®ችበ
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የ ፕሮጀ ክ ትምዕ ራፍ

የ ፕሮጀ ክ ቱዝር ዝር ተግባ ራት አ ሉታዊተፅ ኖዎች

የ ማቅለ ያ ተግባ ራት

በ የ ቦ ታዉካ ስ ወገ ዱየ ዉሃ አ ካ ለ ትን ሊበ ክ ል ይችላ ል

በ ማምረ ት/
አ ገ ል ግሎትበ መስ ጠትወቅ ት

አ ፈር ና ዉሃ ጥበ ቃ

ተሽ ከ ር ካ ሪ ወችነ ዳ ጂና ቅ ባ ትበ ተፈ

ብስ ባ ሽ አ ፈሩ ላ ይእ ን ዲቆ ይማድር ግ

አ ፈር ና ዉሃ ጥበ ቃስ ራመስ ራት፤ 27
ሄ /ር መሬትየ ሚሸ ፈን የ እ ረ ከ ን ስ ራ

የ አ ፍር ለ ምነ ትመቀ ነ ስ

በ ምር ምር የ ተደ ገ ፈየ ማዳ በ ሪ ያ አ ጠ
በ መስ ኖግደ ቡየ ደ ለ ል መሞለ ትስ ጋ ትበ የ አ መቱከ ተፈሰ ሱ18,343.18ቶን ለ ምአ ፈረ በ ጎ ር ፍአ ማካ ኝ ነ ት
ይወሰ ዳ ል ፡ ፡

በ ተፋሰ ሱዉስ ጥ274.5 ሄ /ር መሬት

በ ተጐዳ ውመሬትላ ይትክ ክ ለ ኛ የ እ ፅ

ደ ለ ል በ ጎ ር ፍአ ማካ ኝ ነ ትወደ ግድቡ
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በ ግድቡዙሪ ያ ክ ል ል ከ ን ክ ኪነ ፃ የ ሆ

የ ፕሮጀ ክ ትምዕ ራ
ፍ

የ ፕሮጀ ክ ቱዝር ዝር ተግባ ራ አ ሉታዊተፅ ኖዎች
ት

የ ማቅለ ያ ተግባ ራት

ቢያ ን ስ 100ሜትር ቦ ታመከ ለ ል ፣

ስ ነ ውሃ ሀ ብት

የ መስ ኖግን ባ ታወችደ ህ ን ነ ትሁኔ ታ
መል ኩ
የ ጥቁር አ ፈር በ ደ ረ ቅና በ ረ ጥበ ትወቅትየ ተለ ያ የ በ ህ ሪ ስ ላ ለ ዉ(የ መጨማደ ድና የ ማበ ጥ)
የ መስ ኖአ ውታሮችን ለ ብል ሸ ትሊዳ ር ግይችላ ል

ዉሃ ን በ አ ግባ ቡባ ለ ጠቀምእ ና በ አ የ ር ን ብር ትመዛ ባ ትምክ ን ያ ትየ ዉሃ እ ጥረ ትሊከ ሰ ትይችላ ል ፤ ይህ ምበ ዉሃ ተጠቃ
ሚወች
መካ ከ ል አ ለ መግባ በ ትን ሊፈጥር ይችላ ል ፡ ፡

ማቀድና ግን ባ ታዉን ማስ ሄ ድየ መስ ኖተ

አ /አ ደ ሮችን ና የ ቀበ ሌባ ለ ሙያ ዎችን

ካ ና ሎችን ሁል ግዜመጠገ ን ፤ ለ ዚህ ም

ከ መጠን በ ለ ይዉሃ በ ማጥለ ቅለ ቅ የ መ

ዉሃ ን በ አ ግባ ቡለ መጠቀምየ ሚያ ስ ች
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በ ድር ቅ ወቅት(ዉሃ በ ሚያ ን ስ በ ትሰ አ

የ ፕሮጀ ክ ትም
ዕ ራፍ

የ ፕሮጀ ክ ቱዝር ዝር ተግባ ራት

አ ሉታዊተፅ ኖዎች

የ ማቅለ ያ ተግባ ራት

የ ተቀና ጀየ ዉሃ ሃ ብትአ ጠቃቀ ምመተግበ ር

ዉሃ ን በ በ ቂሁኔ ታአ ለ ማፋሰ ስ እ ና ተዋስ ያ ን መፈጠር
(የ ወባ ትን ኝ መራባ ትእ ና በ ሽ ታማስ ከ ተል )

የ መስ ኖቦ ዮችዉሃ እ ን ዳ ይቋጥሩ በ የ ጊ ዜዉመጥረ ግ፤ ውሃ የ ቋ ጠ
ል

ለ አ ር ሶ ደ ሮችግን ዛ ቤመፍጠር የ ወባ ትን ኝ መከ ላ ከ ያ አ ጎ በ ር
ማሰ ራጨት
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መር ዛ ማኬሚካ ሎችን በ መጠቀምየ ሚመጣችግር (በ ሰ ዉጤና በ ን ብእ ረ በ ታእ ና
በ አ ካ ባ ቢላ ይጉ ዳ ትያ ደ ር ሳ ል )

የ ተቀና ጀተባ ይመከ ላ ከ ል ተግበ ሮችላ ይቅ ድሚያ ሰ ጥቶማተኮ ር
ረ የ ተረ ጋ ገ ጡምር ጥዘ ሮቸን እ ና ሌሎችስ ነ ህ ይወታዊዘ ዴወችን

የ ሰ ብል ተባ ዮችን ለ መከ ላ ከ ል የ ተለ ያ ዩ ኬ
ሚካ ሎችን መጠቀም

በ ህ ግየ ተፈቀ ዱኬሚካ ል ብቻመጠቀ ም፤ አ ስ ፈላ ገ ውን የ ቁጥጥር

የ ፕሮጀ ክ ትምዕ ራ

የ ፕሮጀ ክ ቱዝር ዝር ተግባ ራ
ት

አ ሉታዊተፅ ኖዎች

የ ማቅለ ያ ተግባ ራት

አ ደ ገ ኛ ኬሚካ ሎችን ማሰ ወገ ድ(ለ ምሳ ሌዲዲቲ

ኬሚካ ል መጠቀ ምአ ስ ገ ዳ ጅሆኖሲገ ኝ በ ን ብእ
ዉ
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ፍ

ለ አ ረ ሶ አ ደ ሮችበ ተባ ይመከ ላ ከ ል ዙሪ ያ የ ግ

በ መስ ኖል ማቱቦ ታና በ ውሃ አ ካ ሉመካ ከ ል በ ቂ
መር ዛ ማየ ተባ ይማጥፊያ ኦ ር ጋ ኒ ክ ኬሚካ ሎች፣ ና ቆሻ ሻ ዎቸበ ቀጥታወይምቀጥተኛ ባ ል ሆነ መን ገ ድየ ከ ር
ሰ -መድር ና የ ገ ፀ ምድር ውሃ ን ሊበ ከ ሉይችላ ሉ

ማህ በ ረ ሰ ቡየ ተፈጥሮማደ በ ሪ ያ እ ን ዲጠቀ ም

ደ ለ ል ፣ በ ካ ይነ ገ ሮችና ቆ ሻ ሻ ዎችበ ጎ ር ፍአ

የ ፕሮጀ ክ ትምዕ
ራፍ

የ ፕሮጀ ክ ቱዝር ዝር ተግባ ራት

BoWIED

አ ሉታዊተፅ ኖዎች

Bahir-Dar, 2018

የ ማቅለ ያ ተግባ

ADSWE
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ማዝቀጫጉ ድጓ ዶ

ዉሃ ተጠቃሚዎችማህ በ ረ ሰ ብበ አ ግባ ቡየ መስ ኖተቋምሙን በ ባ ለ ቤትነ ትበ መጠበ ቅና በ ወቅ ቱጥገ ና ባ ለ ማካ ሄ ድችግር የ ፐሮጀ ክ ቱን ዉ
ጤታማነ ትሊቀ ነ ስ ይችላ ል

የ ሚገ ነ ባ ዉን የ
ስ ረ ትና ድጋ ፍመ

የ መስ ኖአ ዉታሮ

ለ መስ ኖዉሃ ተጠ

የ መስ ኖተቋምአ ያ ያ ዝና አ ስ ተ
ዳደር

የ ፕሮጀ ክ ትምዕ
ራፍ

የ ፕሮጀ ክ ቱዝር ዝር ተግባ ራት

BoWIED

በ ግደ ቡዙሪ ያ የ ሰ ወችጤን ነ ትና ድን ነ ትን ሊያ ስ ጠብቁ የ ሚችሉየ መከ ለ ያ ስ ራወችከ ሌሉጉ ዳ ትያ ስ ከ ትላ ል ፤ በ ተለ ይበ ል ጆችና እ ን ስ
ሳ ትላ ይ

የ ግድቡን ዙሪ ያ
100ሜትር ቦ ታመ
መሥራት

አ ሉታዊተፅ ኖዎች

የ ማቅለ ያ ተግባ

Bahir-Dar, 2018

ADSWE
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ጠ/ድምር

የ አ ካ ባ ቢክ ትትል ና ምር መራእ ቅድ
ዋና ዋና የ አ ካ ባ ቢክ ትትል ና ምር መራእ ቅዶችከ ዚህ በ ታችበ ተገ ለ ጸ ውሰ ን ጠረ ዥመሰ ረ ትተዘ ጋ ጅቶቀ ር ቧል ፡ ፡
የ ፕሮጀክ ትምዕ ራፍ የ ፕሮጀክ ቱተጸ ዕ ኖ

የ ተጸ ዕ ኖማቅለ ያ ተግባ ራት

የ ተግባ ራትአ መላ ካ ቾች

በ ግን ባ ታ
ወቅት

የ አ የ ር ብክ ለ ትበ አ ቧራምክ ን ያ ት

አ ቧራን ውሃ በ ማር ከ ፍከ ፍመከ ላ ከ ል ፤ bqN
2.6»k# W¦
m-qM

በ ግን ባ ታቦ ታወችዉሃ መረ ከ ፍከ ፉን ና የ አ ቧራብና ኝ አ ለ መኖሩ ን ማረ ጋ ገ ጥ

በ ግድቡዉሃ ምክ ን ያ ትአ ን ድየ መጠጥየ ዉሃ

በ ግድቡዉሃ ምክ ን ያ ትጉ ዳ ትየ ሚደ ረ ስ ባ ቸዉ
(በ ዉሃ የ ሚያ ዙ)

አ ን ድየ መጠጥየ ዉሃ ጉ ድጓ ድ፡ ጤና ኬላ ፤ እ ና የ ቀ በ ሌዉቢሮወችበ ቀ በ ሌዉማእ ከ ል

የ ፕሮጀክ ትምዕ ራፍ የ ፕሮጀክ ቱተጸ ዕ ኖ

BoWIED

የ ተጸ ዕ ኖማቅለ ያ ተግባ ራት

Bahir-Dar, 2018

ADSWE

የ ተግባ ራትአ መላ ካ ቾች

ክ ትትሉየ ሚደ ረ ግበ ትቦ
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ጉ ድጓ ድ፡ ጤና ኬላ ፤ እ ና የ ቀበ ሌዉቢሮወችጉ ዳ ትይደ ረ ስ ባ ቸዉል

መሰ ር ተል ማቶቸን መል ሶ ማቋቋም አ ገ ል ገ ሎትሳ ይቋ ረ ጥመገ ን ባ ታቸዉን ማረ ጋ ገ ጥ

የ ግን ባ ታ
y\‰t®CN ጤÂÂ dHNnT yS‰ §Y yxdU l!ksT YC§L

የ ግን ባ ታ
y\‰t®CN ጤÂÂ dHNnT lmbQ yS‰ §Y yxdU mk§kÃ
xLÆúTN
¥ሟ§T፡ ግን ዛ ቤመፍጠር

የ ፕሮጀክ ትምዕ የ ፕሮጀክ ቱተጸ ዕ ኖ
ራፍ

BoWIED

የ ተጸ ዕ ኖማቅለ ያ ተግባ ራት

Bahir-Dar, 2018

yS‰ §Y yxdU mk§kÃ xLÆúTN¼
q$îCN ¥zUjT¿ ለ ምሳ ሌኮ ፊያ ¿ቱታ፡ ፡
bt=¥¶M \‰t®C kt§§ð b>¬ãC
‰scýN xNÄ!Bq$ l¥DrG ytf-r GN²b@¿
†NìM bS‰ xµÆb! mñ„N

የ ተግባ ራትአ መላ ካ ቾች

ADSWE

Page 120

GNÆ¬ ï¬

Belchit River Dam Irrigation project Environmental Impact Assessment Report

በ ማእ ድን ማዉጫዎችቦ ታየ መሬትመቦ ረ ቦ ር ና የ አ ፈር ከ ለ ት GNÆ¬
kmjm„
bfT
kHUêE
mýsD¿ከ ላ ይየ ተነ ሳ ዉን አ ፈር መል ሶ የ ተቆ ፈሩ ትን ለ መሙላ ትመጠቀ ም፤ በ ተቦ ረ
ን መከ ላ ከ ል
በ ተለ ይዝሆኔ ሳ ር መተከ ሉን

በ ግድቡዉሃ ምክ ን ያ ት
98 ሔ/ር መሬትበ ዉሃ ይሸ ፈና ል

በ ግድቡዉሃ ለ ሚያ ዘ ዉ 98
ሔ/ር መሬትለ ባ ለ ይዞ ታወችበ ወቅቱካ ሳ ክ ፍያ ማከ ና ወን

የ ሰ ዎችን ና እ ን ሰ ሳ ቶችእ ነ ቅስ ቃሴ የ ሰ ዉና እ ን ሰ ሳ ትመሸ ጋ ገ ሪ ያ መስ ራት
መግታት

በማም
ረ
ት/

አገል የ መስ ኖዉሃ ብክ ነ ትሊከ ሰ ት
ግ
ሎት

BoWIED

የ ዉሃ ብክ ነ ትእ ን ዳ ይከ ሰ ትዉሃ ቆ ጣቢየ አ ጠጣጥ

Bahir-Dar, 2018

ADSWE

98 ሄ /ር ለ መሬትለ ባ ለ ይዞ ታወችአ ቻመሬትመተካ ቱን ማረ ጋ ገ ጥ

በ ቁ ጥር 10 መተላ ለ ፊያ ድል ድይመኖሩ ን / መሰ ራቱን ማረ ጋ ገ ጥ

የ መስ ኖቦ ዮችዉሃ የ ማያ ፈሱመሆኑ ን ማረ ጋ ገ ጥ (የ መስ ኖ
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የ ፕሮጀክ ትምዕ ራ የ ፕሮጀክ ቱተጸ ዕ ኖ
ፍ

የ ተጸ ዕ ኖማቅለ ያ ተግባ ራት

የ ተግባ ራትአ መላ ካ ቾች

ይችላ ል ፡ ፡ ይሀ ምበ መሆኑ ከ ታችየ ሚ
ገኙ
የ ዉሃ
ተጠቃሚወቸ
የ ዉሃ እ ጥር ትሊገ ጥማቸዉይችላ ል

ስ ል ትመከ ተል ና የ መስ ኖቦ ዮችን እ የ ተከ ታተሉጥገ ና ማ
ድረ ግ

ቦ ዮችጥገ ና )፡ የ ዉሃ አ ጠቃቀ ምን ተሸ ሽ ሎማየ ትለ ምሳ ሌሰ ብል ን በ ማጥለ ቅለ ቅዘ

የ አ ፈር ክ ለ ትእ ና የ ደ ለ ል ችግር

የ አ ፈር ክ ለ ትን እ ና ደ ለ ል ን ለ መከ ላ ከ ል በ ተፋሰ ሱዉስ
ጥ
274.5የ ተለ ያ ዩ
የ አ ፈር ና ዉሃ ጥበ ቃስ ራወችን መስ ራት

በ ተፋሰ ሱዉስ ጥ
274.5 ሄ /ር መሬትየ ሚሸ ፈን የ እ ረ ከ ን ስ ራመስ ራት፤

BoWIED

Bahir-Dar, 2018

ADSWE

ደ ለ ል በ ጎ ር ፍአ ማካ ኝ ነ ትወደ ግድቡእ ነ ዳ ይገ ባ ለ መከ ላ ከ ል የ ተ ሰ ሩ የ ደ ለ ል ማ
ዝር ያ ዎችን (ለ ምሳ ሌዝሆኔ ሳ ር )በ ወቅቱመትከ ል ፣
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የ ፕሮጀክ ትምዕ
ራፍ

የ ፕሮጀክ ቱተጸ ዕ ኖ

የ ተጸ ዕ ኖማቅለ ያ ተግባ ራት

የ ተግባ ራትአ መላ ካ ቾች

በ ግድቡዙሪ ያ ክ ል ል ከ ን ክ ኪነ ፃ የ ሆነ ና በ እ ፅ ዋትየ ተሸ ፈነ ቢያ ን ስ
መኖሩ ን ማረ ጋ ገ ጥ

የ አ ፈር ለ ምነ ትመቀ
ነስ

የ አ ፈር ለ ምነ ትን ሊጨምሩ የ ሚችሉ
የ ግብረ ና ተግበ ራትን ማከ ና ወን
(ብስ ባ ሽ አ ፈሩ ላ ይእ ን ዲቆ ይማድር ግ፤ ኮ ምፖስ ትወይምየ ተፈጥሮማዳ በ ሪ ያ መጠቀም)

የ Nitrate, P, K, Ca
መጠን ማየ ት

ዉሃ ወለ ድበ ሽ ታዎች

ዉሃ ወለ ድበ ሽ ታዎችን መከ ላ ከ ል (የ ረ ጋ ውሃ ን ማፋሰ ስ ፤ የ ወባ ትን ኝ መከ ላ ከ ያ አ ጎ በ የ መስ ኖቦ ዮችዉሃ እ ን ዳ ይቋጥሩ በ የ ጊ ዜዉመጥረ ግ፤ ውሃ የ ቋጠረ ኩሬና
ችግን ዛ ቤመፍጠር
ር ማሰ ረ ጨት)
የ ተሰ ራጨየ ወባ ትን ኝ መከ ላ ከ ያ አ ጎ በ ር

BoWIED

Bahir-Dar, 2018

ADSWE
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የ ዉሃ መበ ከ ል

ዉሃ ን ሊበ ክ ሉየ ሚችሉአ ደ ገ ኛ ኬሚካ ሎችን

የ ፕሮጀክ ትም የ ፕሮጀክ ቱተጸ ዕ ኖ
ዕ ራፍ

የ ዉሃ ጥራትን ማረ ጋ ገ ጥ

የ ተጸ ዕ ኖማቅለ ያ ተግባ ራት

የ ተግባ ራትአ መላ ካ

አ ለ መጠቀ ም(ለ ምሳ ሌዲዲቲ)

መር ዛ ማኬሚካ ሎችን በ መጠቀምየ ሚመጣ
ችግር (በ ሰ ዉጤና በ ን ብእ ረ በ ታእ ና በ አ ካ ባ ቢላ ይጉ
ዳ ትያ ደ ር ሳ ል )

BoWIED

የ ተቀና ጀተባ ይመከ ላ ከ ል ተግበ ሮችላ ይቅ ድሚያ ሰ ጥቶማተኮ ር ና መጠቀም

Bahir-Dar, 2018

ADSWE

የ ተቀና ጀተባ ይመከ ላ
(ለ ምሳ ሌ፡ ሰ በ ል ማፈ
ዘ ሮቸን እ ና ሌሎችስ ነ
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በ ግደ ቡዙሪ ያ የ ሰ ወችእ ና እ ን ስ ሳ ትጤን ነ ትና ደ ህ ን ነ ት
ን ሊያ ስ ጠብቁ የ ሚችሉ
የ መከ ለ ያ ስ ራወችከ ሌሉጉ ዳ ትያ ስ ከ ትላ ል ፤ በ ተለ ይበ ል
ጆችና እ ን ስ ሳ ትላ ይ

የ ግድቡን ዙሪ ያ ማጠር ፤ በ ግድቡዙሪ ያ ክ ል ል ከ ን ክ ኪነ ፃ የ ሆነ ቦ ታመከ ለ ል ፣ ለ አ ረ ሶ አ ደ ሮችተገ ቢዉን ጥን ቃቄ እ ን ዲ
ያ ደ ረ ጉ የ ግን ዛ ቤማስ ጨበ ጫስ ራዎችን መሥራት

የ ግድቡዙሪ ያ
መታጠር ፤ በ ግድቡዙሪ
100ሜትር ቦ ታመኖር ፣

ድምር
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10.5Annex 5: Belchit Irrigation Dam List of study team members and their area of
involvement
Study area’s
involved
no

Involvement
period

Name of the Expert

Signature
EIA expert

2018

2. Yonas Lakew

Socioeconomist

2018

3. Dinberu Beyene

Agronomist

2018

4. Mersha Ayalew

Watershed Expert

2018

Project manager &

2018

1. Edmealem Bewuket

5.

Bruke Asfaw

BoWIED

Dam designer
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10.6Annex 6: CV‟s of the Study Team Members
CURRICULUM VITAE - SENIOR ENVIRONMENTALIST (ESIA) 1.
PERSONAL INFORMATION:

1.1Name: Edmealem Bewuket
1.2Name of Organization: Amhara Design and Supervision Works Enterprise (ADSWE)
1.3 Current position: Environmentalist
1.4 Address: Mobile +251918748108
Email: edmebewuket@gmail.com
1.5 Date of birth: January29, 1979GC
1.6 Nationality: Ethiopian

2. EDUCATION BACKGROUND:
• 2012-2013:M.Sc. Degree specialized in Urban Environmental Management
and Climate change; Erasmus University, The Netherlands (Rotterdam),
Title of MSc thesis: Assessment of the sustainability of solid waste
collection and transport services by Micro and small enterprises; The case
of Bahir Dar city, Ethiopia
• 2006-2008: BSc Degree in Agricultural Extension; Harmaya University,
Ethiopia, Title of first Degree Research Paper: Promotion of Compost
Preparation and Its Application in Amhara Region, East Gojam Zone,
Hullet Ejuenessie Woreda, Wobe mariam kebele.
3. PROFESSIONAL REGISTRATIONS:
(EIA) studies (Biodiversity and Ecosystem Analyst) by Ethiopian Ministry of
Environment Forest and Climate change based on Environmental
Competence Issuing Directive No 03/2017.

BoWIED
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4. TRAININGS GAINED:
• Certificate award on the successful compilation of ARC GIS 9.3, ERDAS
IMAGINE 9.1 and Automated Land Evaluation (ALES) for integrated
land use planning and environmental studies by Amhara Design and
Supervision Works Enterprise (ADSWE).
• Certificate award on the successful compilation of Environmental Impact
Assessment (EIA), Strategic Environmental Assessment (SEA),
Environmental Monitoring and Auditing, Solid Waste Management and
Climate Change by Amhara Environment, Forest and Wildlife Protection and Development Authority
(EFWPDA). 5. COUNTRIES OF WORK EXPERIENCE: Ethiopia
6. LANGUAGE&DEGREE OF PROFICIENCY:
. English: Very good (speaking, reading, writing).
. Amharic (Mother Tongue): Excellent (speaking, reading, writing).
7. EMPLOYMENT RECORD:

From:

November , 2014

To:

date

Employer: Amhara Design and Supervision Works Enterprise Position
Held: Environmentalist

From:
Employer:
Position Held:

May 2010
To: July 2012
Amhara Design and Supervision Works Enterprise
Land Evaluation Expert in Land use planning & Environmental Impact study core work
Process

From:
Employer:

Sep 2009
To: Apr 2010
Hullet Eju enessie Woreda Agricultural and Rural Development Office

BoWIED
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Position Held: Natural resource development and conservation work process coordinator

From:
Employer:
Position Held:

From:
Employer:

Mar 2008
To: Sep 2009
Hullet Eju enessie Woreda Environmental protection, Land administration and land use
Office
Land use planning& evaluation Expert

Position Held:

July 2002
To: July 2006
Hullet Eju enessie Woreda Environmental protection, Land administration and land use
Office
Land resource documentation and registration expert

From:
Employer:

Sep 2000
To: July 2002
Goncha & Hullet Ejuenessie woreda Coop. Promotion office

Position Held:

Cooperatives promotion &Managerial expert

8. KEY PROJECT EXPERIENCE
8.1Detailed
Tasks
Assigned

8.2Work undertaken that Best Illustrates Capability to Handle the Tasks Assigned

Name of project

8.1Detailed Tasks
Assigned

BoWIED

Year
Location

Tekeze Bain Development Corridor Land Use Planning and
Environmental Impact Study Project
2017
Amhara region, Tekeze basin Development corridor

Client

Amhara region Bureau of Land Administration and Use

Main Project
Features

Integrated Land use planning project: which covers 2,890,352.11
hectare.It includes partially or totally 27 districts

Positions held

Environmentalist

Activities Performed

Undertake baseline data description, impact evaluation,
prediction and assessment, preparation of management plan, and
potentials and prioritize them accordingly preparation Strategic
Environmental Assessment (SEA) report for the proposed project

Name of project
Year
Location

Feasibility Study of Belchit Earthen Dam Irrigation Project
2016
In Amhara Region, East Gojam zone, Awabel Woreda at Shebela
kebele

Client

Amhara region Bureau of water Resource development

8.2Work undertaken that Best Illustrates Capability to Handle the Tasks Assigned
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Main Project
Features

Positions held
Activities performed

Name of project
Year
Location
Client
Main Project
Features

Positions held
Activities performed

Name of project
Year
Location
Client
Main Project
Features

Positions held
8.1Detailed Tasks
Assigned

BoWIED

About 900 ha of command area has been proposed using the
dam. The reservoir area including the buffer zone will cover 158
ha of land. The layout consists of one lined main canal, 2 primary
canals, 3 secondary and 25 tertiary canals. The Height of normal
pool is 23.58m
Environmentalist (EIA Expert)
Conducting filed survey, collection of baseline data, review of
legal and policy framework relating to the proposed project,
institutional framework within which the environmental
management of the proposed project works, community
consultation, impact identification and evaluation, proposing
mitigation Measures and preparation of Environmental
Management Plan and Final EIA report
Feasibility Study of Musafa Earthen Dam Irrigation Project
2016
South Gondar Administrative Zone, Estie Woreda; specifically
the headwork site is situated at Mekerie Hana kebele
Amhara region Bureau of water Resource development
 Dam crest length at max. full reservoir level (m)=338
 Dam height (m)=30
 Gross Free board (m)= 3
 Spillway crest length(m) = 5.00
 Proposed command area=190 hectare
Environmentalist (EIA Expert)
Conducting filed survey, collection of baseline data, review of
legal and policy framework relating to the proposed project,
institutional framework within which the environmental
management of the proposed project works, community
consultation, impact identification and evaluation, proposing
mitigation Measures and preparation of Environmental
Management Plan and Final EIA report
Zamra small scale Pump Irrigation projects feasibility study
2014
In Waghemra Zone, Abergelie Woreda at 01 kebele.
Amhara region Bureau of water Resource development
Intake dimension 1.2m width x0.5 height= 0.6 m2
Number of pumps
3 pumps
Power house area 6 m x 8m=48 m2
Sump area
8 m x6.5 m=52 m2
Approach canal Types=3
Rectangular canal5.5 m length x 2.4 m width= 7.9 m2
Tapered Trapezoidal Length=17 m; width 1=2.4 m and width 2 =
4.6 m
Trapezoidal canal Length=19m; and width= 2.4m
Rising Main canal(pipe) length
2.335 km
Gravity open Main canal Number=1; Length=1300m; and width
=1.4 m
Net Scheme (irrigable) area of the project 225 ha
Environmentalist (EIA Expert)

8.2Work undertaken that Best Illustrates Capability to Handle the Tasks Assigned
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Activities performed

Name of project
Year
Location
Client
Main
Project
Features

Positions held
Activities performed

Name of project
Year
Location
Client
Main Project
Features

Positions held
Activities performed

BoWIED

Conducting environmental observation (filed survey), collection
of baseline data, review of legal and policy framework relating to
the proposed project, institutional framework within which the
environmental management of the proposed project works,
community and stakeholders consultation, impact identification
and evaluation, proposing mitigation Measures and preparation
of
Environmental Management Plan and Final EIA report
Tirarie small scale Pump Irrigation projects feasibility study
2014
In Waghemra Zone, Abergelie Woreda at 03 kebele.
Amhara region Bureau of water Resource development
Two suction pipes are required for each pump station. The
suction pipes have a length of 16m and 360mm size and velocity
of 1.5m/s. The suction lift maximum height is fixed to be 5 meter
in both cases.
Length of the conveyance from the pump house up to the exit
structure is around 65 m and 360 mm size and velocity of 1.5m/s.
The main canal starts from Water abstraction site on right side
and conveys water for a length of 5.1 Km.
Environmentalist (EIA Expert)
Conducting environmental observation (filed survey), collection
of baseline data, review of legal and policy framework relating to
the proposed project, institutional framework within which the
environmental management of the proposed project works,
community and stakeholders consultation, impact identification
and evaluation, proposing mitigation Measures and preparation
of
Environmental Management Plan and Final EIA report
Tsana small scale Pump Irrigation projects feasibility study
2014
In Waghemra Zone, Abergelie Woreda at 05 kebele.
Amhara region Bureau of water Resource development
Main attributes
Station-1
Station-2
1.
2.
3.
4.
5.
6.
7.
8.

Total Discharge (l/s)
94.6
55
Diameter of supply
300
200 line(mm)
Flow Velocity (m/s)
1.34
1.75
Length of supply line(m)
370
180
Head loss including 1.9 2.4 suction (m)
Suction Head (m) 6.2
5.2
Static Head (m)
23.77 12.78
Number of pumps 2
2 provided

Environmentalist (EIA Expert)
Conducting environmental observation (filed survey), collection
of baseline data, review of legal and policy framework relating to
the proposed project, institutional framework within which the
environmental management of the proposed project works,
community and stakeholders consultation, impact identification
and evaluation, proposing mitigation Measures and preparation
of
Environmental Management Plan and Final EIA report
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8.1Detailed Tasks
Assigned

8.2Work undertaken that Best Illustrates Capability to Handle the Tasks Assigned

Name of project
Year
Location
Client
Main Project
Features
Positions held
Activities performed

Name of project
Year
Location
Client
Main Project
Features

Positions held
Activities performed

Name of project
Year
Location
Client
Main Project
Features

Positions held

BoWIED

Small scale Irrigation projects (14 SSI projects) feasibility
study
2014-2015
In South Gondar zone, East Gojam, North and south Wollo zones
of Amhara region
Amhara region Bureau of water Resource development
River Diversion, Intake and spate irrigation schemes

Environmentalist (EIA Expert)
Conducting environmental observation (filed survey), collection
of baseline data, review of legal and policy framework relating to
the proposed project, institutional framework within which the
environmental management of the proposed project works,
community and stakeholders consultation, impact identification
and evaluation, proposing mitigation Measures and preparation
of
Environmental Management Plan and Final EIA report
Feasibility Study of Zeragn Earthen Dam Irrigation Project
2014
South Gondar zone, Andabet Woreda, at Yedi degemgn kebele
Amhara region Bureau of water Resource development
The proposed irrigation system layout consists of 2 main canal,
18 secondary canals and 25 tertiary canals to irrigate total
command area of 350 ha. It has a maximum dam height of 31
meter with Dam crest length 235.67meter
Environmentalist (EIA expert)
Conducting filed survey, collection of baseline data, review of
legal and policy framework relating to the proposed project,
institutional framework within which the environmental
management of the proposed project works, community
consultation, impact identification and evaluation, proposing
mitigation Measures and preparation of Environmental
Management Plan and Final EIA report
Feasibility Study of Aguat wuha Earthen Dam Irrigation
Project
2014
In South Gondar zone, Semada Woreda, at 011 kebele
Amhara Region Bureau of water Resource development
 Heterogeneous Embankment dam
 Dam crest length= 417 meter
 Maximum dam height = 31meter
 Proposed Command area =179 hectare.
Environmentalist (EIA expert)
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8.1Detailed Tasks
Assigned

Activities performed

Conducting environmental observation (filed survey), collection
of baseline data, review of legal and policy framework relating to
the proposed project, institutional framework within which the
environmental management of the proposed project works,
community and stakeholders consultation, impact identification
and evaluation, proposing mitigation Measures and preparation
of Environmental Management Plan and Final EIA report

Name of project

Feasibility Study of Mebela Earthen Dam Irrigation Project

8.2Work undertaken that Best Illustrates Capability to Handle the Tasks Assigned

Year
Location
Client
Main Project
Features

2014
In South Gondar zone, Lay Gayint woreda at 04 kebele
Amhara Region Bureau of water Resource development
The structural design of the proposed dam have a height of 20.2
meter; its crest length extends to 400 meter. The total reservoir
area of the dam is about 170, 000 m2

Positions held
Activities performed

Environmentalist (EIA expert)
Conducting filed survey, collection of baseline data, review of
legal and policy framework relating to the proposed project,
institutional framework within which the environmental
management of the proposed project works, community and
stakeholders consultation, impact identification and evaluation,
proposing mitigation Measures and preparation of Environmental
Management Plan and Final EIA report

Name of project

Preparing Environmental Management plan for two Agro stone
Industries
2014
Bahir Dar city and Dessie Town, In Amhara Region
Amhara Construction & Housing Development Agency
The basic raw materials of the Agro stone production technology
are agricultural by products (mainly bagasse), pumice and
chemicals such as MgO powder and MgCl2.6H2O, admixtures
and auxiliary agents.It generally has the aim of decreasing the
dependency on cement and cement products.
Environmentalist
Conducting environmental observation, collection of baseline
data, community consultation, impact identification and
evaluation, proposing mitigation Measures and preparation of
Environmental Management Plan Document
Preparing Environmental Management plan for two Stone
Crusher Industries
2014
Addis Zemen and Mersa Towns, in Amhara region
Amhara Construction & Housing Development Agency
It basically aims to produce construction materials particularly
gravel for the western & Eastern Amhara development corridor
and accelerating the construction activities by supplying different
sizes of gravel.

Year
Location
Client
Main Project
Features

Positions held
Activities performed

Name of project
Year
Location
Client
Main Project
Features
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Positions held
Activities performed

8.1Detailed Tasks
Assigned

Name of project

Environmentalist
Conducting environmental observation, collection of baseline
data, community consultation, impact identification and
evaluation, proposing mitigation Measures and preparation of
Environmental Management Plan Document
Environmental Impact Assessment for Ethiopian steel Factory

Year
Location
client
Main Project
Features

2014
Gondar Town, Amhara region
Ethiopian steel Factory PLC
The planned steel manufacturing industry uses iron sheet (both
preprinted and galvanized steel) as the major raw material for the

8.2Work undertaken that Best Illustrates Capability to Handle the Tasks Assigned

production of roofing products. It will be annually required that
2200 metric tons (MT) of raw materials (steel sheet). The main
products of the factory are Normal corrugated iron sheet,
EGA500, EGA-600 and versatile sheets.
Positions held
Activities performed

Name of project
Year
Location
Client
Main Project
Features

Positions held
Activities performed

Nameof project
Year
Location
client
Main Project
Features

Positions held

BoWIED

Environmentalist
Conducting environmental observation, collection of baseline
data, community consultation, impact identification and
evaluation, proposing mitigation Measures and preparation of
Environmental Management Plan Document
Environmental Impact Assessment for Paint Factory
2014
Bahir Dar Town, at Hidar 11 sub city
BEETAR Paint Factory PLC
Paints prepared from the combination of pigments, solvents,
resins, and different types of additives. the annual production
capacity of the factory is 5.4 million liters of paint products. The
major products of the technology include adhesives, varnishes,
antirust, glue, lacquer, black board paints, aluminum paints, wall
primer mica and golden paints.
EIA expert
Conducting environmental observation, collection of baseline
data, community consultation, impact identification and
evaluation, proposing mitigation Measures and preparation of
Environmental Management Plan Document
Abay printing & paper packaging project
2015
Bahir Dar Town, at Hidar 11 sub city
Amhara Development Association and Amhara Forest Enterprise
The shortage of teaching & learning books, the steadily growing
demand for printing press activity in the country, and particularly
in the Amhara Region are the major driving forces to set up the
proposed business industry in Bahir dar. The total area of the
project is 23,726 square meter and its total investment cost is
estimated to be Birr 381,593,907
EIA expert
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Activities performed

Name of project
Year
Location
Client
Main Project
Features

Conducting environmental observation, collection of baseline
data, community consultation, impact identification and
evaluation, proposing mitigation Measures and preparation of
Environmental Management Plan Document
Lower Awash sub basin Land Use Plan and Environmental
Impact Study Project
July 2010-Jan 2012
Afar Region, at Lower Awash sub- basin; Ethiopia
Ministry of Water Resource
Integrated Land use planning project: It covers more than 2.3
million hectare that includes 9 administrative woredas

Positions held
Activities performed

8.1Detailed Tasks
Assigned

Land evaluator
Undertake existing land use observation (field survey),
Identifying land use potentials and constraints, Land capability
study
8.2Work undertaken that Best Illustrates Capability to Handle the Tasks Assigned

Land suitability study
Land use planning and preparing Land management plan

9.

TECHNICAL SKILLS

•
•
•
•

Technical skills in utilizing Arc GIS software for spatial planning
Technical skills in Hydrological Soft-wares such as Arc Hydro
Technical skills in Spatial Multicriteria Evaluation Technique(SMCET);
Proficiency in Statistical Package Social Science Software(SPSS)

10.

PUBLICATIONS

10.1 Published Articles in Peer Reviewed Journals

11.

•

Edmealem B (2018).Assessment of Environmental Sustainability of Solid Waste Collection and
Transport Service of Micro and Small Enterprises, the Case of Bahir -Dar city, Ethiopia.
International Journal of Environment and Earth Science, Vol 8, No.1, 2018, page 114-122

•

Edmealem B (2013).Assesing the suistainability of solid waste collection and transport services of
of Micro and Small Enterprises, the Case of Bahir -Dar city, Ethiopia. Publisher Erasmus University,
Rotterdam.

•

Edmealem B.A, Yirga, K. W, and B.A Wubneh (2017). Malaria Hazard and Risk Mapping Using
GIS Based Spatial Multicriteria Evaluation Technique (SMCET) in Tekeze Basin Development
Corridor, Amhara Region, Ethiopia. International Journal of Environment and Earth Science, Vol 7,
No.5, 2017, page 76-87

REFERENCES
Mr. Wubneh Belete, Deputy General Manager and Land Use Planning & Environmental Studies Work Process
Owner, Amhara Design & Supervision Works Enterprise. Mobile +251935982616 email address:
wubnehb@yahoo.com;

Certification
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I, the undersigned, certify that to the best of my knowledge and belief, this CV correctly describes myself, my
qualifications, and my experience. I understand that any willful misstatement described herein may lead to my
disqualification or dismissal, if engaged.

Name: Edmealem Bewuket

Signature:

1.Proposed Position:
2.
3. Name Of Firm:

Watershed Expert

Amhara Design and Supervision Works Enterprise,ADSWE

4. Name: Mersha Ayalew Alemu
5. Date Of Birth:
6. Nationality:
7. Education:

January 29,1984
Ethiopian
MSc degree in Hydraulic Engineering (competent) at Bahir Dar
University, Ethiopia, 2013-2015.
 BSc Degree in Agricultural Engineering and Mechanization (12+5) at
Awassa University, Ethiopia, 2001 to 2005.
 Academic:
 Elementary Education: Estie, Jib Asra Elementary School.
 Secondary Education: Bahir Dar, Tana Haik Secondary School.

8. Membership in
Professional Association:
9. Other Training:

None








Watershed Modeling and Management, GIS and Remote Sensing
andother softwares training organized and delivered by Amhara Water
Resource Development Bureau,AGP. Bahir Dar, Ethiopia.
Advanced GIS and Remote Sensing, ENVI 5, Arc SWAT andother
softwares training organized and delivered by ADSWE. Bahir Dar,
Ethiopia.

Arc GIS and extensions, Arc Hydro and Arc SWAT, ERDAS,
ALLES, SPSS andother softwares training organized and delivered by
ADSWE. Bahir Dar, Ethiopia.
Bio- Physical Soil and Water Conservation training organized and
delivered by gtz. Debre Tabor, Ethiopia.





Community Based Participatory Watershed Planning and
Development Training organized and delivered by Agricultural and
Rural Development Bureau.Debre Markos, Ethiopia.
Watershed Mapping training organized and delivered by gtz. Debre
Tabor, Ethiopia.



Nursery Management training organized and delivered by gtz. Debre
Tabor, Ethiopia.


10. Countries Of Work
Experience:

BoWIED

Irrigation Development training organized and delivered
Agricultural and Rural Development Bureau. Burer, Ethiopia.

by

Ethiopia
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11. Language & Degree of
Proficiency:

English: Excellent (listening, speaking, reading and writing).
Amharic (Mother Tongue): Excellent (listening, speaking, reading and
writing).

12. Employment Record:
From:
Employer:
Position Held:
From:
Employer:

June 24, 2010
To: Untill now
Amhara Design and Supervision Works Enterprise
Watershed Expert
June 07. 2009

To:June 23,2010

Mecha Wereda Agricultural and Rural Development Office

Position Held: Water Harvesting Expert

From:
Employer:
Position Held:

BoWIED

January 22,2007

To:

June 06 , 2009

Quarit Wereda Agricultural and Rural Development Office
Soil and Water Conservation Expert

Bahir-Dar, 2018

ADSWE

Page 137

Belchit River Dam Irrigation project Environmental Impact Assessment Report
13.Detailed Tasks Assigned

Watershed Expert

14.Work Undertaken That Best Illustrates Capability To Handle The Tasks Assigned
Number of
Projects

30

Year
Location
Client
Consultant
Main Project
Features
Positions Held
Activities
Performed

2013-untill now
Amhara Region
Amhara Bureau of Water Resource Development,Action Aid
Amhara Design & Supervision Works Enterprise(ADSWE)
Small Scale Irrigation
Projects(Dams,Diversions,Pumps,Intakes)
Watershed Expert
Watershed Management Study

Expertise Duties















Develops a system for gathering and reporting information on natural resources management activities;
Plans, organizes and controls the overall activities of Natural resource management;
Involve in the identification and preparation of different Soil and Water Conservation practices and the
development of participatory and sustainable Soil and Water conservation technology for the area,
Collaborates and works closely with all the other partners in activities related to the objective of the
Quantify and Model the the amount of runoff generated, the amount of soil loss and sediment deposition
in and from the watershed;
Develop erosion risk map, management plan map, sediment delivery ratio map ond other thematic maps
to make good visualization and better decision activity;
Supervises the over all implemented soil and water conservation technologies;
Inspects Soil and water conservation/irrigation activities during progress and upon completion; insures
that defects are corrected in accordance with instructions and plans;
Coordinates and participates in the preparation, review analysis of budget proposals of Natural
resources/soil and water conservation projects;
Coordinates and participates in the monitoring and follow up of Soil and water conservation/Integrated
watershed development projects;
Deliver Training on SWC, Land Use planning and other natural resources management activities;
Guiding community meetings on development issues and training farmers on natural resource
conservation;
Planning, Monitoring and Evaluating physical and biological soil and water conservation (SWC)
activities;
Planning and preparing documents of land use planning and watershed management; Preparing
Integrated watershed Management project proposals and implementing the so.

Research and studies
•
•

MSc Thesis Proposal:Erosion and Sediment Yield of Gumara Watershed from Surface Flow
Senior Research project: Planning, Designing and Development of a Modern Housing Structure for
Dairy Cattle.

15.Certification
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I certify that to the best of my knowledge and belief, this CV correctly describes me, my qualifications, and my
experience.

CURRICULUM VITAE

1.Personal Information

First name(s)/surname
Address(es)
Telephone
Fax(es)
E mail(s)
Nationality
Date of birth
Gender

Biruk Asfaw
Bahardar ,Ethiopia
personal: 251582201252

mobile: 251911534912

birukasfaw2009@gmail.com, biraw92@yahoo.com
Ethiopian
22-07-1983
Male

1.Work Experience

1) Dates
Jan. 2009 on wards Occupation or position
held :
Design engineer
Main activities and
Responsibilities:
Design water supply and Irrigation structures
Supervise ongoing constructions. Name and address of
employer :
Design and supervision enterprise
(ADSWE)
2)Dates
held :

Amhara

June 2007 to Dec 2008 Occupation or position
Quality control engineer Main activities

and
responsibilities:
Control reinforcement bar placing, concrete pouring,formwork
removal and any other civil works on the site.
Undertake various
tests such as compression, tensile,&compaction.
Prepare non-conformety, daily &weekly reports. Name and address
of
Employer:
Salini costruttori spa.
Beles Multipurpose Hydropower Project, site office ,Ethiopia.

3) Dates
BoWIED

Jan. 2006- Jun. 2007
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Occupation or position
Held:

Maintenance and operation expert.

Main activities and

Responsibilities:
Undertake maintenance and operation on existing structures.
Supervision and preparation of reports.
Name and address of
Burie woreda Agricultural and rural development office.
employer :
Burie,WeaEthiopia.
2.Education and training

Dates

Sep. 2001 to Jul. 2005

Title of Qualification

awarded

Bsc.in Irrigation Engineering

Principal subjects

occupational
Skills covered
Providing education
Dates
Title of Qualification
awarded

Final year project title:‟Arbaminch town water supply project
With additional potential source.‟
knowledge in water supply, Irrigation
Structures, hydropower and gravel roads. Name of organization
Arbaminch University, Arbaminch.Ethiopia.
Aug to Sep 15, 2006.
Certificate

Principal

subjects

occupational
Maintenance and Operation
Skills covered
maintenance and operation
Name of organization
Providing education:
Bahardar university,Bahardar.
Dates

Aug – Sep 2008

Title of Qualification

awarded

Certificate

Skills covered
Authodesk Land desktop ,Authocad ,L-section and
Development softwares
Head work and Infrastructure design for Irrigation projects trianing.
Name of organization
Providing education
BoWIED

Amhara Design and Supervision Enterprise,
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Irrigation and Drainage
Dates

work process
01Oct-15 Oct 2009

Title of Qualification

awarded

Certificate

Skills covered
Drainage structures in Roads and
Globalmapper,Arcview,Hec
.
HMS,HecRAS,HY-8 and Inroads softwares training.
Name of organization
Providing education:
Amhara Design and Supervision Enterprise, Road and Building Work
Process

Dates

Sep 15-Nov 15 2010

Title of Qualification

Certificate

awarded
l

Skills covered
.
Name of organization
Providing education
Irrigation and Drainage

Structural design of civil structures and Sup 2000 Software training

Amhara Design and Supervision Enterprise,
Work process.

Personanl skills and
Competences
Driving lisence 3rd grade driving licence

Mother tongue(s)
Other languages
Self assesement
European level (*)

Amharic
English
Understanding
Listening
Reading
C1
proficient
user

Social skills and
Competences
BoWIED

C1
proficient
user

Speaking
Spoken
interaction
C1profficient
user

Writing
Spoken
production
C1profficient
user

C1
proficient
user

Team work: I have worked in various teams in designing and
Bahir-Dar, 2018
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Supervision, Specially I was captain of the senior camp
Soccer team at Beles multipurpose project,salini costruttori.
Organizational skills

and competences

I have organized some workshops for development agents and
Farmers association how to manage irrigation schems&resolve
Water disputes.

Computer skills and

competences competent with most Microsoft office programmes and civil
&water engineering soft wares namely AutoCAD,
WMS 7, Authodesk Land
Desktop, HecRas, HecHMS, Arc view, Global mapper, etc.
Personal interests

I love to play and watch soccer games and I „m a good player too,
In my leisure time I like Swimming and watching movies.

16.Proposed position:
17.Name of firm:
18.Name:
19. Date of birth:
20. Nationality:
21.Education:

•
•




22.Membership in professional
association:
23.Other trainings:





24.Countries of work
experience:
25.Language & degree of
proficiency:

BoWIED

Agronomist
ADSWE
Dinberu Beyene Muhie
16 Feb, 1960 G.C.
Ethiopian
BSC Degree/the Degree of Bachelor of Science in Horticulture/Agronomy/, at
university of Jimma Sept. 2004-2007 G.C. and.
Diploma in plant science (Agronomy), at Awassa Agricultural CollageEthiopia-Sept
1981 G.C.
Acadamic = Elementary and Junior Education at Chencha and Secondary at
Arbaminch comprehensive high school.
Member ship in Society for Ecotourism &, biodiversity Conservation.

Trainning on sprayer maintenance, organized by Bureau of Agriculture, and
rural development ANRS for 15 days in July 1998 G.C.
Crop production, and protection training, and improved technologies organized
by Bureau of Agriculture, and years in October 2001.
Black soil management technology training, organized by Bureau of Agriculture
and rural development, ANRS for 10 days in April 2007.
Certificate on “Integrated pest management” (IPM) of Regional level organized
by BOA at Dessie, December 20-22 1999 G.C.
Certificate in Grain quality control, and prevention of post harvest losses,
Training-organized by GTZ-IFSP-Gondar- Ethiopia October 1997 G.C.
Ethiopia

 English: Excellent (Listening, speaking, reading, writing).
 Amharic (Mother Tongue): Excellent (Listening, speaking, reading, writing).
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26.Employment record:
From:
Employer:
Position held:

August 2011
To:
Date 8
Amhara Design and Supervision Works Enterprise (ADSWE)
Irrigation Agronomist
• Prepare annual physical working plan of irrigation agronomy activities.
• Conduct field surveying and studies on irrigation Agronomy practices of planned study
areas for the purpose of irrigation Designing.
• Work our quality and standardized study reports and submit to the irrigation and
drainage work process.
• Collecting, primary and secondary data related to crop production, and management
activities in the project areas.
• Identify agro-ecological zone and climate of the study area.
• Identify and propose major crop types that are growing and can be grown under rain fed
and irrigated conditions in the study area.
• Asses the existing farming and cropping systems, cropping pattern and common
agronomic practices carried out under the study areas.
• Estimate the types and amounts of Agricultural inputs and equipments utilization level
under the study area.
• Assesses the Research-Extension-Farmers linkage situations in the area.
• Assesses the causes/constraints, for low crop production, and productivity of the areas
that are under the study.
• Determine the current potential volumes of crop production, yields and size of
marketable suplus in the study area.
• Asseses traditional irrigation practices and their draw backs in the study areas.
Estimate the food balance, and marketable surplus of the study areas.
• Recommend the best agronomic practices that enable to maximize crop production, and
productivity and against the existing crop production, and protection problems.

From:
Employer:
Position held:

July 1981 –
To:
July 2011 G.C.
MOA-BOARD /Department of Agricultural Rural Development.
• July 23/1981 – April 27/1989 crop production and protection Expert.
• April 28/1989 – January 18/1993. Ethio-Korea Gigna project team-leader.
• Jaunary 19/1993 – June 24/1994 – Agricultral and Rural Development office Head.
South Gondar administrative zone.
• June 25/1994 – Nov 04/1996, coffee, vegetables and fruits expert.
• Nov. 05/1996 – July 29/2001 crop production and protection expert at zonal level,
Department of Agriculture and Rural Development office, south- Gondar.
• July 30/2001 – March 30/2005 Team Leader on Department of EPLAU.
• April 01/2005 – July 07/2011 Irrigation – Agronomist in DOARD [Department of
Agriculture and Rural Deveopment office] in west Gojjam zone – Bahir Dar.
• August 08/2011 – Sept. 30/2014, Irrigation Agronomist in ADSWE (Amhara Design
and Supervision Works Enterprise).

BoWIED
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CURRICULUM VITAE

Personal
Full Name
Age
Date of
Place of
Birth
Gender
Nationality
Marital
Health
Condition
Religion
Address
(es)
E-mail
Telephone
Fax (es)

Yonas Lakew Tsegaw
26
16st July, 1986 G.C
Birth
Amhara National
Regional State, Ethiopia
Male
Ethiopian
Unmarried
Status
Exclusively healthy
Orthodox Christian
P.O.Box 1921; Bahir Dar,
Ethiopia
yoyo_lak@yahoo.com
+251-918-002608
(058) 2180550/ (058)
2180560

2. Education
Year/Sessi
on

Qualification
Title (Award)

Organization/Instituti
on

Principal
Subject

Septembe
r 2004 to July
2007
G.C

BA Degree/
the Degree
of Bachelor
of Arts in
Economics

Haramaya University

Economi
cs

Septembe r
2000 to
June
2004 G.C

High School
Secondary
Education
(Matriculatio n)

Tewodros II
Secondary School

Academi
c

BoWIED
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Septembe
r 1992 to June
2004
G.C

Elementary
School
Education

Tewodros II
Elementary School

Academi
c

Professional Experiences
Work Experiences/Employment History
Socio-Economist
Organization: Irrigation & Drainage Work Process of Amhara Design and Supervision Works
Enterprise (ADSWE), Bahir Dar Ethiopia.
Duration: November 2012 to Present/date
Major Duties and Responsibilities

S/N

Project name

Client

Fund

Project Area

Source

BoWIED
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Region
1

FDRE,
Tana Beles

Corporation

Sugar
Development
project
2

FDRE,
Hida-Debal
Irrigation
project

3

4

5

Metekel

The

-

client
and
Bank
debt

Benishangul

MDG

Afar

Gumuz

Zone 4

Ministry of
Agriculture

Lower-

ANRS

World

Gumara SSIP

BoWIED

Bank

Lower-

ANRS

World

Selamko SSIP

BoWIED

Bank

Tule SSIP

Awi

- Amhara

Sugar

Integrated

Zone

ANRS

IFAD

Amhara

South
Gondar

Amhara

South
Gondar

Amhara

West

BoWIED
6

7

Tematem

ANRS

SSIP

BoWIED

Arib SSIP

ANRS

Gojjam
IFAD

Amhara

East
Gojjam

IFAD

Amhara

West

BoWIED

Gojjam

Socio-Economist; assess and identify possible social, cultural, political, economic impacts of the
proposed project on the population of the project area, on land holding and land use
patterns,community structures, livelihood, cultural practices, Gender status,Identification of the
actual number and living conditions of households that the project might displace and come up
with viable recommendations to avoid or minimize adverse consequences, and on the
identification of the ways of proper arrangement of compensations and on the transformation of
the community.
Financial and Economic Analyst; Determine The extent of financial viability of the project using
Internal Rate of Return (IRR), Net Present Value (NPV), and Benefit Cost (BC) ratio, find out
the net return or degree of incentives to the promoter as a result of the project activities, measure
the real contribution, which the project will make to the national income, determine the extent of
contribution such an investment of resources makes to the national income in order to decide
whether it is worthwhile to invest in any particular project or not.
Based on the above title, I was participated on the following projects.
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8

•
•

•

Upper- Gota

ANRS

SSIP

BoWIED

IFAD

Amhara

South
Gondar

Planning, Monitoring and Evaluation Expert
Organization: Irrigation & Drainage Division of Amhara Design and Supervision
Enterprise
(ADSWE),
Bahir
Dar
Ethiopia•Duration: November 2010 to October
2012.
Major Duties and Responsibilities:

BoWIED
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9

Marza SSIP

ANRS

IFAD

Amhara

BoWIED
10

Chena SSIP

ANRS

Gondar
IFAD

Amhara

BoWIED
11

Gumara SSIP

ANRS

Ayma SSIP

ANRS

IFAD

Amhara

Guang SSIP

ANRS

AGP

Amhara

ANRS

Tana
Mekonta

North
Gondar

AGP

Amhara

BoWIED
14

North
Gondar

BoWIED
13

South
Gondar

BoWIED
12

South

North
Gondar

AGP

Amhara

North
Gondar

BoWIED

SSIP
15

16

Tana Asratie

ANRS

SSIP

BoWIED

Tana Zegie

ANRS

SSIP

BoWIED

17

Enfiranz
SSIP

ANRS

AGP

Amhara

Gondar
AGP

Amhara

Lalen SSIP

ANRS

West
Gojjam

AGP

Amhara

BoWIED
18

North

North
Gondar

AGP

Amhara

Awi

AGP

Amhara

Awi

BoWIED
19

•
•
•

•

•

Timble-Mehal

ANRS

SSIP

BoWIED

Adapt balanced scorecard and other modern managerial tool and prepare own scorecards to
improve leadership and gauging performance;
Directs the establishment of strategic agenda, initiatives, goals, major priorities, and advise in the
development of strategies and resolution of major problems;
Prepare organization high level scorecard plan and proper cascading the plan of irrigation and
drainage work process and provide technical support for the application of the scorecard and
cascading throughout considering the financial, customer, internal process and learning and
growth perspectives;
Assess consultancy vacancy opportunities for potential assessment, prefeasibility and feasibility
study, study, design and contract administration & construction supervision of irrigation
development projects in association with market promotion and public republic division of the
enterprise;
Prepare annual, half year, quarter, monthly and weekly physical and financial plan of projects in
line with the contract agreement and to achieve the balanced scorecard annual targets;
BoWIED
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•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•

Organize staffs in quality control circles and provide annual physical and financial plan;
Supports the development and integration of the detailed work breakdown structure (WBS)
schedules for the work process and the client contract using Microsoft Project computer software;
Supports the development and implementation of project controls and baseline management
methodologies for project scope, schedule and cost;
Regularly prepares standard and ad-hoc status and progress reports to be used as input for other
project management competency areas or for submission to Management;
Supports the development of an integrated project controls system such as time sheets and others
as appropriate;
Implements database management and systems integration for schedule and cost;
Maintains a strong commitment to the implementation and perpetuation of organizational values,
assets and ethics;
Evaluate project performance against goals and take necessary action to address deviations;
Direct the execution of studies, investigations, and analyses of technical issues including reports
of findings, corrective action recommendations and supporting research;
Approve cost estimates, staffing plans, and schedules; and establish and maintain effective
business and working relationships with the client, contractors and supplier community;
Responsible for establishing a reliable and consistent set of outcome Indicators for all program
activities as well as developing an organization-wide core set of indicators;
Regularly review and improve the M&E system by seeking stakeholder inputs and through
consultations with practitioners in other organizations;
Administer the existing online M&E database, and work to improve it to become more
streamlined, accessible and relevant across all project operations;
Develop, in coordination with the Finance Department, a system to ensure that the program
planning, including inputs and targets, is aligned with the overall program log frames and other
types of M&E indicators;
Synthesize and analyze data for summary and thematic reports on M&E findings;
Develop, refine and manage the process for regular reporting on findings and coordinate with
appropriate departments for the dissemination of information;
Manage day-to-day operations of the M&E system, including support of field officers in
continued implementation of M&E tools and instruments;

BoWIED
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•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•

•
•
•

Coordinate, develop and facilitate training materials and presentations for capacity
building of M&E staff;
Establish a system to identify top performers of the process and provide feedbacks for
others;
Evaluate customers satisfaction level; and
Keep abreast of the latest developments in M&E and network with other organizations
for best practices and technical assistance.
Data base analyst; Tana Beles Integrated Watershed Development Project team
member
Organization: Farta wereda administration Agriculture office, Debre Tabor Ethiopia•
Duration: April 2009 to October 2010
Major Duties and Responsibilities:
Conduct on the identification, study and implementation of watershed management in
the wereda;
Prepare wereda watershed database for further study;
Participate on the monitoring and Evaluation activities of Tana Beles Integrated
Watershed Development Project ;
Prepare various maps using ARCGIS software‟s.
Prepare monthly, quarterly and annual financial and physical plan of operation of study;
Prepare periodic and progress reports using the M&E database software; and
Plan, organize and control the overall activities of identified watersheds.
Extension Training Expert
Organization: West Estie wereda administration Agriculture office, Andabet
Ethiopia•Duration: August 2009 to December 2010
Major Duties and Responsibilities:
Assess the skill requirements of the extension program and capacity of staff and gap
identification of the process and plan for long and short term training programs;
Prepare training checklist and TOR and nomination of trainer within the organization
and outside;
Research and locate new training sources;
Schedule training as required interims of trainer, trainee, training checklist and time
requirement, time of training and logistics and prepare training program and success
factors as per the learning needs;
Supporting administrative functions of training program and staff, as needed. This
includes but is not limited to: correspondence with training participants and clients, data
entry, filing, photocopying, scheduling, booking travel, etc;
Housing, maintaining, and updating the hard files and electronic files pertaining to
training programs and clients;
Documentation of training materials and access;
Summarizing evaluation reports for trainings and providing outcomes to the director
within one week of each training;
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•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Compiling final reports for training programs;
Keeping Web sites for individual programs updated with latest training materials;
Maintaining the standardized appearance of spitfire training materials; perform edits as
necessary, including creation of new presentations, handouts or case studies;
Managing and updating database of experts to be used in training programs; and
Tracking coaching and technical assistance requests and activities for each training
program.
Special Skills & Competence
Language Spoken & Ability
Amhric: Mother tongue
English: Well speaking, listening, reading and writing
Computer and Software Skills & Competence
Introduction to computer and Ms-Dos;
Microsoft windows;
Microsoft word;
Microsoft excel;
Microsoft access;
Microsoft power point;
Microsoft publisher;
Microsoft project;
Statistical computer software, such as M-Statc, SPSS and SAS; and
GIS and remote sensing computer soft ware‟s, such as Arc View, Arc GIS and Global
Mapper;
Other Skills and Competences
Demonstrates integrity by modeling the organization values and ethical standards;
Promotes the vision, mission, and strategic goals of own organizations;
Capable to work at any cultural, gender, religion, race, nationality and age conditions
and adaptability;
Treats all people fairly without favoritism;
Fulfills all obligations to gender sensitivity and zero tolerance for sexual harassment;
Better knowledge and understanding of organizational BSC planning & quality control
circle arrangements and associated performance evaluations;
Demonstrated leadership, facilitation and coordination skills, ability to manage
technical team and long term strategic partnership;
Demonstrated ability to work in a team, ability for managing timely and effective
delivery of both quantity and quality before the deadlines;
Excellent communications (both oral and written) and partnership building skills with
multi-dimension partners, people skills for conflict resolution and negotiation;
Better editorial skills of various types of reports and publications;
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•
•
•

•
•
•
•
•
•
•
•

Plan, organize and control the overall agricultural and environmental activities;
Ensure and coordinates the preparation of community based development projects;
Ensures the optimum use of human, financial and material resources, sufficient
experiences to work with and coordinate diversified multidisciplinary team with
transparency and tolerances;
Ensures the timely preparation of progress and annual reports and responsible for other
office assignments;
Training resources person in Socio-Economic, Financial and Economic Evaluation,
project planning, monitoring and evaluation software;
Ability to work even during work pressure;
Ability to handle multiple tasks and adverse climatic areas;
Manage, organize and moderate workshops, training and reviews as a chair person as
well as a facilitator;
Able to communicate and interact with different personals found at all levels;
Able to derive motor bicycles and capable to use other office facilities; and
Provide technical support for stakeholder analysis and a capacity assessment and
development of a project stakeholder involvement plan;

Certification:
I, the undersigned, certify that to the best of my knowledge and belief, these data correctly
describe me, my qualification and work experiences.
Name of applicant: Yonas Lakew Signature--------------Date: 05/22/2013 (dd/mm/yy)

References
Mikaela Krushkopf (DVM, M SC), Water Resource Monitoring advisor at Tana Beles
Watershed Monitoring and Evaluation TA Team, E-mail: MKF@niras.fi, Asematie 6 B 01300
Vantaa Finland;
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10.7Annex7: Belchit irrigation Dam and canal
design

Figure 6:

Typical Field Canal X-section

Figure 7:

Typical Cross Section of tertiary canals
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Figure 8:

Typical Division Box plan

Figure 9: Intake box slab model
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10.8Annex8: Lists of Persistent Organic Pollutants and Recommonded
alternatives
(source EPA,2004 pestcide guideline)
Alternatives to aldrin
Crop
Maize

Pest
Soil pests

Alternatives
Chlorpyrifos
Sarbaryl (carbamate)
Carbosulfan (carbamate)
Carbofuran (carbamate)
Chlorpyriphos
Cypermethrin
Pirimiphos-methyl
Pyrethrum sand
ashes

Tree nurseries

Termites

Grain storage

Microfungi

Sugarcane
Rice

Termites
Microfungi (several sp.)

Carbofuran (carbamate)
Carbaryl (carbamate) Malathion

Pine
Wheat

Leafcutting ant
Termites

Resmethrin
Chlorpyrifos Lindane

alternatives to dieldrin
Use

Pest/disease

Alternative

Crops

Locusts

Grasslands

Termites

Chlorpyriphos
Deltamethrin
Fenitrothion
Malathion
Bromophos Endosulfan

Groundnuts

Termites

Carbofuran

Alternatives to chlordane
Use
Sugarcane and maize

Pest
Termites

Eucalyptus

Termites

BoWIED
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carbofuran (carbamate)
chlorpyriphos (organophosphate) Carbaryl
(carbamate)
carbosulfan (carbamate)
carbofuran (carbamate) phorate
(organophosphate)
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Building construction

Termites

Wheat

Termites

Sugarcane

White grubs

Protection of buildings

Ants

bendiocarb (carbamate)
carbaryl (carbamate )
carbosulfan (carbamate) chlorpyriphos
(organophosphate)
chlorpyriphos (organophosphate)
lindane (organochlorine)
carbofuran (carbamate) diazinon
(organophosphate)
fenithion
(organophosphate)
Petroleum oils
lindane (organochlorine)
(biological control using baculoviruses

Alternatives to DDT

Use

Pest/disease

Alternative

Crop pests

Termites

Pyrethroids
Organophosphates Carbamates

Public health sanitation

Mosquito-borne
virsus;
fever and Dengue control
Malaria

yellow
alphacypermethrin
(synthetic
pyrethroid)
Bendiocarb (carbamate)
Cyfluthrin (synthetic pyrethroid)
Lambda-cyhalothrin
(synthetic
pyrethroid)
deltamethrin
(synthetic
pyrethroid)
Lindane (organochlorine)
Etofenprox (synthetic pyrethroid)
Fenitrothion (organophosphate)
Malathion (organophosphate)
Permethrin (synthetic pyrethroid)
Pirimiphos-methyl (carbamate)

Alternatives to endrin
Use

Pest/effect

Alternative

Crops (maize, rice, cotton and
sugarcane)

Lepidopteran pest

Chlorpyriphos Carbaryl

Mice and voles

Anticoagulants in baits

Co, CO2, traps
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Examples of alternatives to hetachlor
Use

Pest/disease

Alternative

Buildings

Termites

bendiocarb (carbamate) carbaryl
(carbamate) carbosulfan (carbamate)
chlorpyriphos (organophosphate)
Alternative solutions, see chapter 2

Termites

carbofuran (carbamate) chlorpyriphos
(organophosphate) carbaryl (carbamate)

Crops, nurseries
plantations

and

forest

Crops

Cutworms

phorate (organophosphate)
Alternative solutions, see chapter 2
Acephate
Carbofuran
Chlorpyriphos

Examples of alternatives to mirex
Use

Pest/disease

Crops

Termites

Alternative
Sulfuramid
Carbaryl

Forest plantation, nurseries

Leafcutter ants

Diazinon deltamethrin
Diflubenzuron
Sulfuramid

Examples of alternatives to toxaphene
Use
Cotton

Pest/disease
Insects, boll weevil

Alternative
Demethoate
Chlorpyriphos

Soybeans

Cassia obtusifolia

Vegetables

Sogartodes orizicola

Trifluralin
Metribuzin
Alachlor
Demethoate Chlorpyriphos

Source EPA,2004 Pesticide Guide line
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10.9 Annex 9:
Minute of Public Consultation
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Photo- taken during Public meeting in the project site, Shebela Abekestit Kebele
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Photo- taken during Public meeting in the project site, Dukie Kebele
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10.10

Annex 10 Declaration of the Consultant

I, the representative of this consultancy service, declared that this report is prepared by team of
professionals whose names, CV and competence certificate are indicated in the report. I will take
the responsibility for any misdoings and to make corrections on the report by involving those
professionals, if required by the competent authority.

Name------------------------------------------------Signature-------------------------Date----------------
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10.11Annex-11 Declaration of the proponent
I the under signed, the representative of Amhara Region Water, Irrigation and Energy, Bureau
declare that, we understood that the proposal (Belchit earth dam irrigation poject) facts and
figures and are committed to implement the project in compliance with the proposed impact
mitigation measures and management plan as well as EIA proclamation No. 181/2011of Amhara
regional state and other federal and regional laws.

Name------------------------------------------------Signature-------------------------Date----------------
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