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Executive Summary 
1. Introduction and Background  

1.1. Introduction  

Environmental and Social Impact Assessment (ESIA) is the   provision in EPA policy document by 

which the implementation of new and rehabilitated projects is guided in order to restrain negative 

social, economic & environmental impacts, and to ensure sustainable natural environmental 

utilization of resources. Consequently, this assessment is carried out for Rehabilitation of Dire and 

Legedadi Dams with a view to meeting the requirements   of the Federal Environmental Policy and 

the World Bank Safeguard Policy objectives and in pursuant of other relevant National and 

Regional policies. 

 

1.2. Background  

Dire and Legedadi Dams are located in Bereke Woreda of Addis Ababa Surrounding Oromia 

Special Zone. The two dams cover about 40% of the water supply of Addis Ababa City with the 

total capacity of 192m
3
/day of which Legedadi accounts about 150,000.00 m

3
/day while Dire 

accounts 42,000.00m
3
/day. Due to long years‟ services, some components of the dams have been 

failed to provide proper service. One of the failed components is the spillway gate due to oil linkage 

of one of the cylinders. To rehabilitate the Dams, AAWSA has requested MoWIE to conduct complete 

safety assessment of the dams in order to improve their safety and sustainability of water supply for 

the city by enrolling independent panel of experts. Consequently, the Ministry enrolled panel of 

experts to execute the assignment. The panel of experts identified58 Risk Driver Potential Failure 

Modes (PFMs) at Legedadi dam based on the available data and identified 6 the most likelihood of 

occurrence of significant. These critical 6 PFMs together with recommended actions to reduce their 

associated risks are: 

Top Priority: 

PFM #34 (Spillway) - operational gate failure due to hydraulic gate control failure releasing 

excess water to d/s or limiting discharge capacity during floods leading to possible overtopping of 

the dam. 

Action: Replace the leaking hydraulic cylinder used to operate the spillway gates. 

PFM #35 (Spillway) - defective seals causing opening of spillway gates and downstream 
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flooding 

Action: Maintain the seals as necessary. 

 PFM #37 (All Structures) - Absence of Standard Operating Procedures (SOP) with rule curves 

for use during floods leading to possible overtopping and failure of the dam  

Action: Develop SOP with rule curve. 

PFM #38 (General) - Lack of Emergency Preparedness Plan (EPP) for timely downstream 

evacuation during an emergency or failure situation 

Action: Put EPP in place and implement accordingly including regular exercises (annual). 

 PFM#39 (Spillway) - Flood forecasting system failure preventing adequate warning of floods 

and gate operations leading to possible overtopping and failure of the dam. 

Action: Need of regular update of bathymetric survey of reservoir and maintenance of upstream 

system used for flood forecasting. 

PFM#41 (Spillway)- Downstream damage during Spillway discharge exceeding 45 m
3
/sec.  

        Action: In place proper EPP and early warning system.  

 

 The panel of experts has identified also 21 Risk Driver Potential Failure Modes (PFMs) at Dire dam 

based on the available data and identified 2 the most likelihood of occurrence of significant. These 

critical 2PFMs together with recommended actions to reduce their associated risks are: 

 PFM#14 (bottom outlet) - Failure of steel lining in the conduit leading to leakage along the 

construction joints.  

Required Action: replace the damaged steel lining.  

 PFM #16 (bottom outlet) - clogging of the bottom outlet by sediment and lack of 

emergency evacuation mechanism 

Required Action - Maintain the bottom outlet 

 

1.3. Catchment Management Currently Undergoing  

To minimize siltation impacts observed on the dams‟ reservoirs, particularly on Dire Dam‟s 

reservoir, AAWSA is making intensive effort to manage the catchment of the dams by enrolling 

governmental and non-governmental organization.  An international NGO known as Vitens Evides 

International (VEI) is fully engaged on Dire Dam upper catchment management under project 

entitled Integrated Water Resources Management for Water Sanitation and Hygiene 

(IWRM4WASH) funded by the Embassy of the Kingdom of the Netherlands (EKN) to Ethiopia and 
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supported by Addis Ababa Water and Sewage Authority (AAWSA) and Oromia Water and Energy 

Resources Development Bureau (OMWEB). To implement the project, VEI has prepared integrated 

water resources management intervention development plan in June 2011. The development plan 

has proposed both physical and biological Soil and Water Conservation (SWC) activities.  

AAWSA carried out also different catchment management intervention in 2022 in collaboration 

with different Governmental and Non-Governmental organizations. These include plantation of 

indigenous trees in the catchment and fruits in buffer zones of the two dams. AAWSA signed 

contract agreement with 8 Micro Enterprises for water and soil conservation of the two dams‟ 

catchment and created job opportunity for 192 local youths.  

1.4.Objective of this ESIA and Major Activities of the Rehabilitation Works  

The general objective of the ESIA study is to describe the existing bio-physical and socio-cultural 

features of the proposed project environment, assess the potential positive and negative impacts, 

and recommend appropriate enhancement and mitigating measures that will enhance the positive 

impacts and avoid or minimize any undesirable impacts expected to result from the construction of 

rehabilitation of the dams and operation activities of the dams. 

1.4.1. Project Description  

Major activities to be accomplished in the rehabilitation works of the dams include: 

 Legedadi Dam Spillway emergency stop-logs and relevant auxiliary equipment installation; 

 Legedadi Dam Spillway flap gates replacement; 

 Legedadi Dam Intake tower valves replacement; 

 Legedadi Dam Trash rack replacement; 

 Legedadi Dam‟s Instruments replacement  

 Dire dam restoration of the clapet of the upstream bottom outlet get rehabilitation;  

 Dire dam restoration of sealing of the downstream bottom outlet gets; and  

 Dire Dams‟ instruments replacement.  

2. Methodology and Approach  

Methodology and approach deployed to conduct the study and prepare this ESIA report includes 

baseline survey mainly policies, legislation and guidelines pertinent to environmental protection for 

assessing the relevant environmental policies, laws and regulations related to the expected 

environmental and social impacts of the proposed development project, Dams‟ safety studies 
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carried out by different panel of experts and the final design report of the dams‟ rehabilitation. Field 

survey was also carried out by the Environmentalist team to have first-hand impression of the 

project environment, and collect primary environmental and socio-economic baseline data and 

identify main potential environmental issues related to the project location, construction and 

operation. In addition, the concerned local offices (Bereke Woreda‟s Agriculture and Rural 

Development; Water, Mines and Energy; Health; Environmental Protection, Land Management and 

Use; Children, Youth and Women Affairs, etc.) were contacted in order to collect relevant data and 

information on natural and social environment of the project area. Community consultation was also 

held with members of the local communities of the two kebeles in which the two dams are located 

(Dire Sokoru Kebele where Dire dam is found and Chabi Sire Goyo Akeki Kile Kebele in which 

Legedadi dam is located) at the project sites in order to obtain their opinions and views about the 

proposed project. 

3. Policy and Legal Framework 

The existing national environmental policies and legislations as well as the World Bank‟s Safeguard 

Policies that are most relevant for the ESIA study are described. The governing law for all policies 

and legal frameworks is the Constitution of the Federal Republic of Ethiopia, adopted in August 

1995, has a number of provisions, which have direct policy and legal relevance to environmental 

protection matters in connection with development projects. The concepts of sustainable 

development and environment rights are entrenched in the rights of the people of Ethiopia through 

Articles 43 and 44. Among the important principles stated in the Constitution are the citizens‟ right 

to development and to live in a clean and healthy environment, the duty to protect the environment, 

and the people‟s right to full consultation and expression of views in the planning and 

implementation of policies and projects that affect them directly.   

The other important document is the Environmental Policy of Ethiopia (EPE), which has an overall 

policy goal to improve and enhance the health and quality of life of all Ethiopians, to promote 

sustainable social and economic development through sound management and use of natural, 

human-made and cultural resources and their environment as a whole. The EIA policies contained 

in the EPE emphasis the early recognition of environmental issues in project planning, public 

participation, mitigation and environmental management, and capacity building at all levels of 

administration. For the implementation of the policy, the Government of Ethiopia has enacted 

Environmental Impact Assessment Proclamation (No. 299/2002) which specified categories of 

projects to be subjected to an EIA and receive an authorization from the EPA or the relevant 
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regional environmental agency prior to commencing implementation of the project.  To put this 

Proclamation into effect the EPA issued guideline Documents, which provide details of the EIA 

process and its requirements. According to this EIA guideline projects are categorized into three 

schedules:  

Schedule 1: Projects which may have adverse and significant environmental   impacts thus 

requiring a full Environmental Impact Assessment 

Schedule 2: Projects whose type, scale or other relevant characteristics have potential to cause 

some significant environmental impacts but are not likely to warrant a full 

EIA study 

Schedule 3: Projects which would have no impact and do not require an EIA 

 

The other very important document reviewed is World Bank‟s Safeguard Policies. The World Bank 

has 10 environmental, social, and legal Safeguard Policies, of which OP/BP 4.01 is focusing on 

Environmental and Social Impact Assessment (ESIA). The policy categorized projects into different 

categories (A, B, & C) based on the level of impact they might cause.  Category-A, is for projects 

which likely to have significant adverse environmental impacts that are sensitive, diverse, or 

unprecedented.  Both guidelines and provisions dictate preparation of ESIA on proposed sub-

project. A proposed project is classified as Category-B if its potential adverse impacts on human 

populations or environmentally sensitive areas including wetlands, forests, grasslands, and other 

natural habitats are less adverse than those of Category-A projects. These impacts are site-specific; 

few if any of them are irreversible; and in most cases mitigation measures can be designed more 

readily than for Category A projects. A proposed project is classified as Category-C, if it is likely to 

have minimal or no adverse environmental impacts. Beyond screening, no further ESIA action is 

required for a Category-C project.   

As it was observed during sites visit and discussion carried out with operators and supervisors of the 

dams, the rehabilitation works of Dire and Legedadi do not cause significant impacts both on 

biophysical and social environments. Rather, the rehabilitation works will avoid risks associated 

with incident failure of the dams.  Based on the findings of environmental screening process carried 

out, the proposed project is categorized under schedule 2 or category B which needs preparation of 

ESIA.   
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4. Environmental Baseline Condition  

4.1. Physical Environment  

Topographically, Berrek Woreda is characterized as 70% flat, 20% undulated land and the 

remaining 10% is gorge. The area is divided in to three marked agiro-climatic conditions. Woina 

Dega about 72 %, Dega is 22 % and Kola is 6 %. The temperature of the Woreda ranges from 5.6
0
C 

in November to 30.9
0 

C in March. The maximum, minimum and average annual rainfall is 1,250 

mm, 700 mm and 1,000 mm respectively. With regard to the soil type, about 68 % is clay soil, 20 % 

sandy soil and 12 % silt soil. 

4.2. Biological Environment  

Dire and Legedadi catchment area is noticeably covered with patches of eucalyptus trees here and 

there. Natural vegetations are to a great extent diminished in Dire and Legedadi due to 

encroachment and clearance over the last century. Very few indigenous trees like Juniperousprocera 

and Hypericum quanrtinum are seen in the project area. 

 

The most common species of animal in Legedadi and Dire area and the surrounding are duiker, fox, 

hyenas, poexuines, hare, serval, monkey, leopard, porcupine, and bear. The project area has diverse 

population of birds. The most common ones are aquatic and offshore birds. Goose, Hamerkop, 

Egyptian goose, blue winged goose, Pied kingfisher, wattled ibis are observed in the area. 

 

4.3. Socio Economic Environment 

The total population of Berek Woreda is about 166,501 populations of which 102,721 are rural 

population and the remaining 63,780 is urban population. From the total population 85,228 is 

Female which about 51%.  

 

 In rural areas, the livelihood of the people relied on mixed agriculture, crop production and animal 

rearing. The major types of crops cultivated by the farmers include Teff, Wheat, Barley, Broad 

Beans, Field Peas, Lentils, Chick Peas, Vetch and Linseed. In the year 2019/2020, about 32,511 ha 

of land were cultivated in the Woreda and 997,670.73 quintals of different types of crops was 

harvested.  Out of the total harvested production a wheat production constitute the highest 

proportion with 48.27% and next comes Teff production constituting 24.14%. 
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 In regard to livestock, in the year 2019/2020, there were about 154,530 cattle population, 101,522 

sheep and goats‟ population, 39,600 Equine, 128,189 poultry and 4,707 modern and traditional 

beehives. The rearing practice is highly based on traditional way.  

 

The Woreda education coverage by the year 2019/20 is reported to be 98% with the total number 57 

schools of which 52 are governmental while the remaining 5 are private owned. By level of 

category, 45 are grade 1-4 level, 9 grade 1-8 level and the remaining 3are high schools and 

preparatory school. In the year 2019/20, the total number of students is about 30699 while the 

number of teachers is about 907.  

The Woreda health coverage by the year 2019/20 is about 96% with 30 health institutions of which 

4 health centres owned by government, 3 clinics owned by private individuals and 23 health posts 

owned by government. There are75 professional workers; 13 Nurses, 39 Health workers, 7Lab 

technicians, 2 Midwifes and 23 health agents.  

The water supply coverage of the Woreda is about 59.4% with 233 water supply schemes. Out of 

these schemes, 129 are reported to be hand dug wells fitted with hand pump, 37 are hand pump of 

shallow wells, 9 are motorized deep wells and 58 are on spot protected springs. As per the data 

obtained, out of the total schemes about 233 schemes constituting 86.3% are reported to be 

functional whereas 37 schemes constituting 15.9 % reported to be non-functional mainly because of 

technical problem.  The sanitation coverage in terms of latrine is reported to be 34% for the year 

2018/2019. In the Woreda among the total households, it is reported that about 8043 has family 

latrine under well practice.   

 

Bereke Woreda has about 33 km of asphalt road and 361 km of gravel roads. Out of the total of 

asphalt road, 20 km is the part of the main road that extends from Addis to Mekele via Deber 

Berehan and Dessie. The remaining 13 km asphalt road is the road to Legedadi treatment plant that 

has been constructed by AAWSA and dry waste removing Office. 

 

In Sendafa, the Woreda capital town, there is reliable communication network that is supported by 

analog and digital and high frequency mobile. Hence, the Woreda population is getting the service 

easily for different purpose including for social or economic issues except 8 villages have no 

network. 
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The Woreda capital town Sundafa and other small towns along the main road and off the road get 

electric power supply from the national grid. On other hand the rest of the rural residents use dung 

cake (that is prepared at homestead and or collected from the field), firewood and crop residue as 

main source of energy for food preparation. For the lighting purpose, kerosene is utilized widely 

among the Woreda rural population.   

 

The gender issue that prevails in the Woreda is noticed to be most likely similar to the situation of 

other areas in the country. To this effect in terms of social role and responsibilities it is the women 

who shoulder the heavy burden than men among the family members. Hence women are 

responsible for the household activities; such as preparation of food, take care of children, fetching 

water, gathering of firewood or preparing dung cake, milking cow and the like.  

5. Public and Stakeholder Consultation  

The most primary stakeholders are the dams‟ operators and supervisors as they are responsible for 

proper operation of the dams. The other major stakeholders are the administrative structure of the 

project area, Berek Woreda Administration and concerned sectoral offices of the Woread. On the 

consultation process concerned persons were contacted and briefed on the objective of the proposed 

project. 

Public consultations have been also made in two kebeles where the two dams are located (Dire 

sokoru Kebele where Dire dam is found and Chabi Sire Goyo Akeki Kile Kebele in which Legedadi 

dam is located). Most of the issues raised by the communities are in association with the shortage of 

social service in their local areas. They have requested adequate water supply, access road and 

bridge mainly from the community found around Dire dam & electric power.  In this year, AAWSA 

has developed one deep well to supply for the community of Chabi Sire Goyo Akeki Kile Kebele 

who have not obtained water supply until now. AAWSA is also on bidding process to develop one 

deep well in Dire Sokoru Kebele.  To solve other social service of the community, discussion has 

been made with the Woreda Administration and AAWSA. AAWSA underlined that, the Authority 

is currently making concentrated effort to alleviate the social & environmental related matters of the 

communities to create harmonious between the communities and the project. 
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6. Potential Environmental and Social Impacts and Proposed enhancement & Mitigation 

Measures  

 

6.1. Positive impacts and enhancement measures  

The implementation of the rehabilitation of the dams will have a number of economic and social 

benefits. These include 

 Reduction in water-borne diseases such as dysentery, cholera and others; 

 Reduction in the potential for outbreaks of epidemic infectious diseases such as cholera and 

hence improvement of public health situation of the community; 

 Capacity building and training in the town/community, resulting in enhancement of 

organizational, financial and technical capacities of town; 

 Reduction in water born disease , improve the wafers of Addis Ababa Residents and project 

surrounding communities: 

 Enhance environmental conservation measures of the dams‟ catchments; 

  Provide Sustainable Drinking Water for upper streams Livestock; 

  Avoid impact to be created on women and vulnerable group due to water shortage could be 

created as the improper functioning  of the dams;  

  Improving habitat for wildlife and birds;  and  

 Minimizing Soil degradation and wind erosion.  

Major enhancement measures proposed include enhancement of environmental conservation 

measures, strengthen community-project relationship, enhancing dam safety by replacing non-

functional parts and outdated instruments, educate the local people to utilize properly opportunities 

could be obtained during construction  and providing job opportunities  for local people for both  

semi-skilled and unskilled labor during construction phase.  

6.2. Adverse Impacts and proposed mitigation measures  

 In converse to positive impacts, the construction and operation of the project will result some 

adverse environmental and social impacts. These include:  

 Soil pollution from spilling and leaking of oil from construction site, vehicles and 

construction equipment maintenance; 

 Water pollution due to application of agrochemicals; 

 Air pollution due to dust and emissions from vehicle; 

 Loss of some vegetation in construction sites,  
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 Damage to existing access road routes: Transportation of equipment, materials, and 

movement of heavy tracks and heavy-duty machineries 

 Impact on the surface and ground water quality due to waste oil spillage, greases from the 

sites Contractors fuel storage tank, machinery and cars maintenance.    

 Health and safety risks to workers due to exposure to construction hazards in the dam sites 

(e.g., potential fall or other work-related accidents/incidents during rehabilitation activities); 

 Impacts on public health particularly in relation to COVID-19 pandemic, HIV/AIDs due to 

mass flow of workers to the sites;  

 Dusts nuisance within the construction sites 

 Traffic Accident;  

 Risks related to GBV that would be induced due to the project activities; and  

 Risks and impacts related to labor: These may include risks of forced labor, child labor or 

under-age employment, discriminations, wage, and other working conditions.  

To mitigate the adverse impacts, the following mitigation measures have been proposed:  

 Moisten the soil whenever dust generation exceeds acceptable levels;  

 Implement proper handling of oil and fuel to avoid pollution by spillages 

 Maintain all construction sites in a clean and safe condition and provide and maintain 

appropriate facilities for temporary storage of all wastes before transportation and disposal; 

 All waste containers, litter and any other waste generated during the construction shall be 

collected and disposed of at designated disposal sites in line with applicable Ethiopian 

government waste management regulations;  

 Care should be taken not to affect trees   wherever possible;  

 Construction of dual-purpose sediment traps reservoirs in the Legedadi and Dire 

Catchments;  

 Controlled application of fertilizer;  

 providing periodic training and practice sessions on safe operational procedures; 

 Use protective/safety devices (life saver, safety shoes, helmet, life safe jacket, boot for 

emergency, etc.);  

 COVID-19 safety measures including wearing face masks, sanitary facilities, etc. should be 

provided properly for workers; 

 Awareness creation for all the drivers to be given by the contractor who manages the car 

drivers‟ activity.   
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 Driving speed should be limited by the drivers and should be monitored against sated speed.  

 The contractor should educate both skilled and unskilled manpower enrolled on the project 

to respect the norm of the society and obey for the law of the country; and  

 AAWSA in association with the concerned Woreda office should strictly follow whether the 

project enrolled workers as per the laws and rules of the country and take correction 

measures where there is any abuse.   

In general, it can be concluded that the expected impacts are limited and short term and therefore, the 

application of standard engineering mitigation measures, or ESHS guidelines for construction, and 

housekeeping to manage the limited environmental and social issues associated with this project 

shall be materialized.  Additionally, (i) the Contractor is required to prepare site-specific 

Construction Contractors ESMP.; and (ii) the Supervising Engineer should ensure compliance with 

the required environmental specifications.  

7. Environmental and Social Management and Monitoring Plans 

The Environmental and Social Management Plan (ESMP) presented in this document links the 

impacts identified and mitigation measures proposed in the ESIA report and the responsibilities for 

implementation and monitoring. Also, it indicates the time horizon over which the mitigation 

measures to be executed. Details of the recommended environmental management activities are 

synthesized in matrix which is presented in table 15. Environmental and Social monitoring will be 

required both during the construction and operation phases of the project in order to check whether 

the proposed mitigation measures are properly implemented and the performance of the 

implemented measures, as well as the occurrence of any unforeseen impacts. Details of the 

proposed monitoring program are provided in table 16.    

The proposed Environmental and Social Management and Monitoring Plans also include indication 

of the institutions and other bodies responsible for implementation of the proposed environmental 

and social management and monitoring actions at different phases. During construction, the 

contractor will be responsible for implementing environmental mitigation measures. The 

construction supervisor will monitor the proper implementation of mitigation measures at the right 

time, particularly for the impacts of the biophysical environment. The Contractor will be fully 

responsible for ensuring that all the work will be carried out as per the environmental requirements 

indicated in the design and technical specification. During the operation period, the environmental 

issues will be monitored jointly by the Woreda offices responsible for environment and AAWSA.  
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The ESMP included estimates of the costs necessary to implement the recommended environmental 

mitigation, management, monitoring and training programs, and this was found to be about 100 

Million Ethiopian Birr.  

8. Capacity Building  

In order to implement the ESMP, there is a need for a good understanding of a wide spectrum of 

environmental and social management and monitoring issues. The Capacity Building program in the context 

of Water Supply (and Sanitation) Programme in relation to the environmental management (public health, 

sanitation, waste disposal, water quality, environmental protection, etc.) concerns several institutions. Proper 

environmental management in the water supply development requires utilization of the right technologies‟ 

knowledge and procedures as well as public awareness. 

Proper training should be given for the dams‟ operators and supervisors on the issues of dam safety and 

proper utilization of dams‟ instruments.  

9. Conclusion and Recommendations  

Dire and Legedadi Dams are the major water supply of Addis Ababa City, and hence the 

rehabilitation of the dams is crucial to provide water for the city and mitigate the downstream risks 

of flooding catastrophe due to the sudden failure of Legedadi Dams gates. In order to have minimal 

and acceptable environmental and social impacts, and enhance the potential benefits, it is 

recommended that the proposed mitigation measures are properly implemented at the right time, 

and necessarily follow up of their effectiveness is made through well planned monitoring 

programme. For this, the following recommendations are forwarded.  

 Incorporating Environmental and Social Management issues in the contract agreement of 

rehabilitation works; 

 Conduct regular monitoring as per ESMP stipulated; 

 AAWSA should instruct the contractor to give priority for recruitment of the local persons 

without sex discrimination to enhance the relationship between the project and surrounding 

communities;  

 The IWRM implementation in collaboration with an NGO known as VTI, need to be scaled 

up for the entire catchment of the two dams, to reduce the sedimentation problems.  



20 
 

 Awareness creation program should be undertaken by AAWSA initiative in co-operation 

with major stakeholders in relation to water and soil conservation activities as strategy for 

project sustainability at large; and  

 To ensure and realize the soil conservation and environmental protection practice among the 

community it is recommended that capacity building program should be maintained through 

training the development agent workers who are working with the community and key 

persons in the area.   
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1. Introduction 
1.1. Background 

Addis Ababa is the Capital City as well as the commercial hub of Ethiopia. Due to its socio-

economic importance, the inflow of people to the city from different parts of the country is very 

high.  Currently, the total population of the city is estimated to be about four million. These figures 

are suspected to grow over the years due to natural increase and rural-to-urban migration. In parallel 

to population growth, economic institutions such as small- and large-scale industries, Pico and 

micro production centers managed by microenterprise, as well as social institutions like 

governmental and private health institutions, schools, colleges, universities, etc. are dramatically 

growing. The supply of water to a growing population and economy has become an enormous 

challenge to Addis Ababa Water and Sewerage Authority (AAWSA). 

To overcome the water supply shortage of the city at different times, AAWSA has made different 

concentrated efforts. One of the major efforts so far made was the development of Dire and 

Legedadi water supply dams. The raw water in the Legedadi and Dire reservoirs supplies the 

treatment plant downstream of the Legedadi dam. The treated water is delivered to the city by a 13 

km long gravity pipeline. The major features of the dams are briefly described below.  

1.2. Description of the Project 
 

1.2.1. Description of Legedadi Dam 

Legedadi Dam was built in the period of 1968-1970 by the Italian Contractor Salini Costruttori 

S.P.A. and commissioned in 1970. The dam consists of; 

 

 The main concrete dam (buttress and gravity); 
 

 The secondary rock fill dam; 
 

 The spill way, with chute and energy dissipater (flip bucket type); 
 

 The intake tower; 
 

 The gallery; and  
 

 The low-level outlet with energy dissipating valves at the downstream end. 
 

i. Main Dam 
 

The main dam is a concrete structure with the following general characteristics: 
 

 Total length                                                                           412 m 
 

 Max. height                                                                           44 m 
 

 Concrete volume                                                       approx. 110,000 m
3
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The dam is made up of various parts which, from left to right, are as follows: 

 

    Gravity section; 
 

    Spillway with 3 bays, and flap gates; 
 

    Main dam, buttress type (slope – u/s 1V:025H & d/s 1V:059H); 
 

    Rock fill dam on the right flank, with a thin central core in bituminous concrete; 
 

    Terminal concrete cut-off on the right flank to a depth of approximately 30 m. 

 

Grouting of the foundation to a depth equal to the height of dam at any section has been 

carried out with cement mortar to form a double curtain. 

 

ii. Secondary Dam 
 

The secondary dam is constructed of rock fill with upstream asphalt concrete membrane with a 

thickness of 22cm.The upstream asphalt concrete membrane is anchored at the bottom into the 

concrete cutoff wall, consisting of blocks jointed every4 m. 

 

General dimensions of the structure are as follows: 
 

 Total length                                                                           590 m 
 

 Maximum height                                                                   25 m 
 

 Crest width                                                                            4 m 
 

  Slope                                                                                     u/s 1V:1.55H & d/s 1V:1.4H 
 

 Volume of fill                                                                        155,000 m
3
 

 

  Surface area of u/s face membrane                                       11,000 m
2
 

 

The body of Legedadi dam is fitted with various instrumentations to monitor the safety of the dam 

with regards to seepage, Differential settlement, and Sliding. Though the instruments are available, 

there was no reading of the instruments to monitor the situation of the dam through time in the last 

fifty years except the initial few years where problem was not observed. 

 

However, after fifty years, the dam is in a very good condition as substantiated through field visit 

carried out on Jan/2021 by panel of experts as summarized hereunder. 

 

 No significant seepage through the drains. Even there is no overflow over the v-notch weir 

to measure the amount of flow. 
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 No cracks demonstrating differential settlement observed 

 No signal of sliding effect observed at the expansion joints of concrete elements 

 The different dam material jointing lines doesn‟t show any technical problem at transition 

zone (Legedadi Dam O&M plan- 2021). 

iii. Reservoir  

The main features of the reservoir are given below: 

    Top of wave wall, secondary dam                                        2469.0 m asl 
 

    Crest level, secondary dam                                                   2468.0 m asl 
 

    Crest level, main dam                                                           2467.5 m asl 
 

    Maximum flood level                                                            2466.5 m asl 
 

    Maximum storage level                                                         2466.0 m asl 
 

    Spillway crest (sill) level                                                      2460.4 m asl 
 

    Water Treatment Intakes Levels at Tower: 
 

o  3
rd. 

Outlet (top most)                                                2460.0 m asl    

o  2
nd 

Outlet (middle level)                                         2453.0 m asl  

o  1
st 

Outlet (Lowest storage, silting)                           2446.0 m asl.  

Storage Volumes: 

o Dead Storage                                                             3.0 MCM 

o Useful (Live) Storage                                                35.0 MCM 

o Flood Surcharge                                                        2.0 MCM 

o Total Reservoir Storage                                            40.0 MCM 

 

In the last fifty years, one of the major problems is siltation reducing the storage volume. In 

about 20 years, 2.1 million m
3
 of silt was accumulated causing a volume reduction of 0.3%/year 

of the total volume. Such an increase could consume the dead storage and block the bottom 

outlet and lower intake to the treatment plant. Recent sounding test has shown that the lower 

intake is only 0.78 m above sediment level (Legedadi Dam O&M manual/2021).



 

 

iv.      Spillway 
 

The spillway consists of three bays with overflow crest structure and flap gates with 

dimensions 10 m x 5.60 m, with automatic operation from the reservoir level. The gates are 

operated by hydraulic rams which in turn are controlled by a small hydraulic turbine. 

 

The spillway discharges into a chute, 163 m long and 36 m wide which carries the spillway 

discharge to the river approximately 200 m downstream of the dam. 

 

To reduce erosion in the riverbed due to the high energy of the flow, an energy dissipater of the 

flip-bucket type creates a jet directing the flow upward at an angle of 45
0
, which then falls back 

into the river. 

 

Currently, one of the spillway gates is not properly operating and it is planned to be replaced 

under this rehabilitation process.  

 

V. Intake Works 
 

The intake works consists 

of: 
  

 An R.C. Intake tower, in the form of an ellipse; 
 

o Located u/s of asphalt face rock-fill dam 
 

o  Total height                                                                30.0 m 
 

o Major & minor external axes, respectively                7 m & 5 m 
 

 R.C. artificial gallery passing under the rock-fill dam, with the following dimensions: 
 

o Total length                                                                70.0 m 
 

o External dimensions                                                   3.0 m 
 

 Three intakes at three different levels installed in the tower (Els. 2460, 2453 & 2446 m); 

 

  Steel pipe, 900 mm diameter, with a system of valves to take water from the intakes to the 

treatment plant.  



 

 

 

Recent observation carried out by dam safety panel of experts indicated that the butterfly valves and 

staircase indicate the following problems:  

• Corrosion and deterioration of steel staircase threads and landings, especially at the bottom 

half of the intake tower;  

• The butterfly valves at the three levels, i.e., @ 2460, 2453 and 2446 m asl were observed 

and leakage is seen at the bottom two valves and it was mentioned that it has been difficult 

to open the bottom one (the one at el. 2446 m); 

• It was also mentioned the valves and staircase has not been maintained, rehabilitated or 

replaced since the commissioning of the dam. 

 

Thus, major rehabilitation is required for the intake tower system: pipe, valves and staircase as 

failure in one of them could affect the safety of the personnel and also interrupt the water supply 

which covers about 35% of the current production of AAWSA. Accordingly, it is one of the 

components of the dam planned for rehabilitation.  

vi.      Low-Level Outlet  
 

The low-level outlet serves to empty the reservoir. The low-level outlet, located in the primary 

buttress dam, consists of: 

 

 Twin bell-mouth drop inlet, protected by removable screens (In an emergency, the 

intakes can be sealed off by a suitable plug positioned by a diver); 

 Twin 900 mm diameter pipes; 
 

 Two guard valves, in steel, with dismantling gates; 
 

 Two regulating valves d/s, in cast iron; 
 

 Two energy dissipaters, of Howell-Bunger type which create a fanjet; 

The outlet is designed for a maximum flow of 20 m
3
/s and it is at good 

condition. 

 

As described in the above, due to long years services, the dam need rehabilitation works. Major 

components planned to be rehabilitated under this rehabilitation works include: 

 Spillway emergency stop-logs and relevant auxiliary equipment replacement; 

 Spillway flap gates replacement; and  



 

 Intake tower valves replacement including Trash rack. 

1.2.2. Description of Dire Dam 

The Dire dam is constructed along the Legedadi River in the period of between 1994 and 1999, by 

Salini Impregilo and designed by local consultants. It is a zoned earth-rockfill embankment dam 

with a maximum height of 47.25 m (46 m before raising it by 1.25m) above the river bed section 

(Fig.1). 

 

Spillwayogee(old)   Intaketower 
 
 

  

 

  

   

 

 

Figure 1: Dire dam and appurtenant structures 

After 12 years of service, Dire dam capacity improved by raising the dam height by 1.25 meter. 

In addition, a 2.5 m higher weir was constructed as a new spillway (Fig. 2) to store water above 

the existing one in order to increase the storage. Furthermore, the upgrading includes uprising of 

the existing footbridge and the access into the dry tower.  

 

 

Figure 2: Dire dam spill ways: original spill way at the left and spill way weir after heightening at the right 

Bottom outlet 



 

 

 

The main components of the dam include: 

●   Embankment dam (zoned earth-rock fill); 

●   Spillway ogee type; 

●   Intake tower; 

●   Bottom outlet; 

●   Pipeline up to Legedadi treatment plant; 

 

I. Dire Embankment dam 

 

Figure 3: Dire Embankment dam: Main dam section (left) and right wing considered as saddle dam or 

dike (right) 

 Dam Length – 1985 m  

 Max. height – 46 m(before heightening) 

 Dam crest elevation –2558.5 m asl (before heightening) 

 Crest width – 7 m 

 U/S slope – 1 V: 4 H 

 D/S slope - 1 V: 2.5 H 

 Max. height – 47.25 m(after heightening) 

 Dam crest elevation –2559.75 m asl (after heightening) 

II. Dire Reservoir 

  The main features of the reservoir are:  

 Max. Design Flood elev. 2557 m asl (before heightening) and 2558.25 m asl (after 

heightening) 



 

 Max. Oper. Level- 2554.5 m asl (before heightening) & 2557 m asl (after heightening) 

 Minimum Oper. Level - 2532 m asl 

 Maximum Flood Capacity - 23.5x10
6
 m

3
 

 Max. Oper. Capacity- 19 x10
6
 m

3
 

 Live Storage – 17x10
6
 m

3
 

 Dead Storage – 2x10
6
 m

3
 

 Elev. of Dead Storage - 2532 m asl 

 Surface area -165.8 ha. 

 

Bathymetric survey carried out in 2015 by Z&A P. Antonaropoulos and Associates 

S.A(rehabilitation design consultant) indicated that, 

thattheoriginaldeadstoragevolumeofabout2.08mcmhas been almost completely filled (AAWSA-

215). This indicates that the dam is affected by sedimentation and the need of proper catchment is 

compulsory.  

III. Spillway 

The spillway structure, located on the right bank of the dam, has been designed in order to convey 

the design flood of about 500m
3
/s. 

 

Figure 4:  Dire Dam Spillway 

Spillway Characteristics  

 Type - chute with ogee crest, 

 Outflow design flood - 495.6 

m
3
/sec & 545 m

3
/sec (before & 

after heightening, respectively) 

 Crest length - 60 m (before 

heightening), 220 m after 

heightening. 

 Weir crest level - 2554.5 m asl (old 

weir) & 2557 m asl (new weir) 

 Stilling basin invert level - 2502. 9 

m asl 

 Depth of ogee crest - 1. 5 m (old) & 

4 m (new) 

 

 

 

 



 

IV. Dire Intake Tower 

The intake & outlet structure is a single structure which consists of concrete intake tower, with a 

wet circular shaft inside where the water enters through sluices at three different levels. The intake 

tower is located at the upstream end of the bottom outlet with bed elevation of 2519.10 m. It is a 

circular reinforced concrete tower with external diameter of 7 m, internal diameter 5.9 m and 39.1 

m height accommodating control devices and auxiliary appurtenances. It has three entry ports of 

0.8*1.0 m at elevation 2532.0, 2539.5 and 2546.6 respectively. Each port has fixed trash rack and 

slide gate. The operation of the gates is conducted by means of a wire-rope and drum mechanism. 

The access to the tower is by Foot Bridge of steel structure at the same level as the dam crest, i.e., 

2558.50masl with total length of 104.50 m and supported by two intermediate concrete piles about 

11.00m and 19.50 m height and 2.00m in diameter 

 

Intake tower 

 Top level: 2565.40masl 

 Shape - circular 

 Total height 39.1 m 

 External diameter 7.0 m 

  Internal diameter 5.90 m  

 Three intakes at three different levels 

installed in the tower @ Elev. 2532 

m, 2539.5 m & 2546.5 m  

 Bottom gallery @ 2518.85masl 

Figure 5:Dire Dam Intake tower 

 

Access Bridge 

 Level at 2558.50 m asl 

 Length - 104 m 

 Supported by two piles 

(length 11 & 19.5 m each) 

Figure 6: Dire Dam Intake tower Access Bridge 



 

 

V. Dire Bottom outlet and Water supply Conduit 

The bottom access to the intake tower is through the gallery coming from the valve house, which is 

equipped with a railroad and a handcar allowing the transport of heavy materials (Fig. 7). A bottom 

outlet is also provided to empty the reservoir or to wash out silt deposit; and moreover, conveyance 

structure through the dam towards the valve house and a dewatering and dissipating device 

downstream of the dam together with the feeding line Water Treatment Plant is also shown (Fig. 7).

 

 

Figure 7: Dire Dam bottom gallery access (left) Intake tower and Downstream of dam (right) 

The conduit is made of a single cast in-situ reinforced concrete structure consisting of two parallel pipes 

with diameter of 1. 8 meter each and 245 m length. One of the twin conduit openings houses the supply pipe 

which is steel lined to serve as the bottom outlet conduit. Presently, this steel lining collapsed and required 

immediate maintenance works. According to the design report, the two pipes will simultaneously operate 

only during diversion period when the diversion is no longer required one of the conduit pipes shall be 

closed.  

 

 

 

 

Water Supply Conduit 

 Length - 245 m 

 Diameter - 1.8 m 
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Figure 8: Dire Dam Intake Conduit showing steel lining (top) and collapsed steel lining (bottom) 

 

Major activities to be accomplished in the rehabilitation works of the dams include:  

 Dire dam restoration of the clapet of the upstream bottom outlet get rehabilitation;  

 Dire dam restoration of sealing of the downstream bottom outlet gets; and  

 Dire Dam‟ instruments replacement.   

Except the above maintenance issues, Dire dam is found on a good condition and can serve for a 

long period of time if the planned rehabilitation activities are implemented.  

 

The activities planned to be carried out for the rehabilitation of the two dams could have both 

positive and negative impacts on natural and social environments which needs enhancing and 

mitigation measures to make the project sustainable in environmentally friendly and socially 

acceptable manner. In order to minimize such impacts and ensure sustainability, it is essential to 

integrate environmental and social concerns into the proposed development process by carrying out 

Environmental and Social Impact Assessment (ESIA) study.  

 

1.3. Catchment Management Currently Undergoing  
To minimize siltation impacts observed on the dams‟ reservoirs, particularly on Dire Dam‟s 

reservoir, AAWSA is making intensive effort to manage the catchment of the dams by enrolling 

governmental and non-governmental organization.  An international NGO known as Vitens Evides 

International (VEI) is fully engaged on Dire Dam upper catchment management under project 

entitled Integrated Water Resources Management for Water Sanitation and Hygiene 

(IWRM4WASH) funded by the Embassy of the Kingdom of the Netherlands (EKN) to Ethiopia 

and supported by Addis Ababa Water and Sewage Authority (AAWSA) and Oromia Water and 
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Energy Resources Development Bureau (OMWEB). The project is design for five years 

commencing from the year 2021 to 2025 G.C. By assessing the critical land degradation problems 

observed in Dire Dam catchment, out of the nine micro-watersheds of the dam, the water-shade 

known as  Adere watershed (size=1,637 ha‟s) is located upstream of the Dire water supply dam is 

selected.  It is named after the Adere River that flows to the Dire dam. The watershed is divided 

into two micro watersheds, namely: micro-watershed 4 and micro-watershed 5, having a catchment 

size of 836 ha‟s and 801 ha‟s respectively. VEI has a target to treat 1032 ha‟s of land in this 

watershed to ultimately reduce sediment load by 5 to 10 % at the end of the project through 

implementation of IWRM strategies on these micro watershed with the total budget estimated to be 

about ETB 72,733,399.  

 

Figure 9: IWRM Intervention area selected by VEI 
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To implement the project, VEI has prepared integrated water resources management intervention 

development plan in June 2011. The development plan has proposed both physical and biological 

Soil and Water Conservation (SWC) activities. These include:  

1) Implementation of various bunds on cultivated lands,  

2) Construction of hillside terraces and micro-basin in an integrated manner,  

3) Rehabilitation and treatment of gullies using different techniques, 

4) Removal of excess runoff from the catchment with cutoff drains to safe outlets,  

5) Increased vegetation cover through plantation on different land use system and area 

closure,  

6) Soil fertility management,  

7) Bund stabilization and  

8) Seedling production. 

Accordingly, VEI has carried out necessary preparation such as capacity building and preparation 

of IWRMP and started the implementation activities commencing from January 2022. Its 

achievement against the plan is summarized in the table below.  

 

Table 1: IWRM Intervention by Area -Plan verses Achievement   

No Outcome  Target 

area/location 

Activity Annual target 

(2022) 

Achieved % 

Ha Ha 

1 Improved land 

productivity & 

reduced 

erosion 

Individual 

farmland 

SWC 

Bunds on cultivated lands 79.55 166 209 

Alley Cropping 10 12 120 

Disposal structures 10   

Sub-total  99.55 166 167 

2  Hill land NRM Hill side Terrace 72   

Bench Terrace 1.8 0.28 16 

Area Closure 42 44.11 107 

Gully 

treatment 

Gully Rehab. 0.26 0.37 142 

Homestead Homestead Plantation 6 3.3 55 
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Forest 

enrichment 

Woodlot/rehab 

plantation 

2.5 10.5 166 

Subtotal (ha's) 124.56 58.56 48 

Area of land under SLM (Grand total, ha's) 224.11 224.56 100 

4 Years target 1032 

Year 2022 % Area covered compared to the 4 years target 22 

 

Source: EVI 2022 progress report up to October 30/2022 

 

   

Figure 10: Gabon Chick Dom picture taken Nov.2/22      Figure 11: Bench trace picture taken Nov.2/22 

 

The biological IWRM interventions undergoing  include  nursery development supplied water from 

nearby spring with solar water pumping system, grass strips, enrichment plantation, seed 

collection, plantation on bunds, woodlot plantation, hillside plantation, Area closure, and compost 

making, Agro forestry development, gulley control, and livestock development. The nursery site 

has a capacity of generating 240,000 seedlings per year.   
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Figure 12: established nursery site, Nov.2/22       Figure 13: Solar Water Pumping for nursery site & livestock   
Watering, Nov.2/22 

 

 For proper implementation of the project, capacity building has been provided for farmers, elders, 

technical leaders of the community and Berek Woreda Agriculture Experts. Technical training has 

been given for 22 persons for 10 days and 2 days awareness creation for the communities of the 

project areas.  

 

On top of the activities described in the above, AAWSA carried out different intervention in 2022 

in collaboration with different Governmental and Non-Governmental organizations. These include:  

 In Dire and Legadadi Buffer zones, 14,631 fruits mainly Avocado, Orange, Lemon, etc.  

have been  planted, 

 In the catchments of the two dams more than 52,000 indigenous tees locally known as  

Koso, Wanza, Zigiba, etc.;  

 In collaboration with the Ministry of Water and Energy, installed 30,000 Apple in Legadadi 

Catchment, and  

 AAWSA signed contract agreement with 8 Micro Enterprises for water and soil 

conservation of the two dams‟ catchment and created job opportunity for 192 local youths.   
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1.4. Previous ESIA studies and the purpose of this ESIA 
Some ESIA studies had been conducted in the past in relation to Dire Dam, Legedadi Dam and 

Legedadi Water Treatment Plant Projects.  The following studies showed important findings 

regarding the physical and socioeconomic impacts of the respective projects. These are: 

1. Environmental Impact Assessment Dire Dam Project 1995, Water Resources 

development Authority; 

2. Social and Environmental Impact Assessment, Final Feasibility Study, 2006 for Short 

Term Availability of water for the City of Addis Ababa, Conducted by Suereca;  

3. Socio-economic and Environmental Impact Assessment and Mitigation Measures, 2004 

Tahal; 

4. Environmental Impact assessment of Legedadi Water Treatment Plant Project; 

5. Bathymetric Survey of the Legedadi and Gefersa Reservoirs and Master Plan Study for 

Legedadi, Dire, and Gefersa Catchment area, February, 2000; 

6. Consultancy service for master plan review, catchment rehabilitation and awareness 

creation for Geffersa, Legedadi, and Dire catchment areas, by DAR AL-OMAR in 

association with P. ANTONAROPULOS & Associate S.A, MH Engineering Plc and 

META -META in November 2011;  

7. Environmental and Social Impact Assessment of short-term availability of drinking water 

for the city of Addis Ababa from Legedadi and dire dam water catchments by Seureca in 

JV with BRL Engineering in May 2020; and  

8. Environmental and Social Impact Assessment of short-term availability of drinking water 

for the city of Addis Ababa from Legedadi and dire dam water catchments by panel of 

experts; Mr. Tequam T/Mariam (Environmental Specialist) and Mr. Adefris Demissie 

(Social Specialist) in August 2013.  

 

The last two studies assessed the Dam‟s rehabilitation issues as one of the project components.  

Thus, the purpose of this ESIA is to carry out an environmental and social impact assessment of the 

proposed Dams rehabilitation Project and to prepare Environmental Impact Assessment Report by 

taking the recent ESIA studies carried out previously as input and primary and secondary data 

collected from the dam sites and their surroundings. 
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1.3. Objective and Scope of the ESIA Study 

1.3.1. General Objective 

The general objective of the ESIA study is to describe the existing bio-physical and socio-cultural 

features of the proposed project environment, assess the potential positive and negative impacts, 

and recommend appropriate enhancement and mitigating measures that will enhance the positive 

impacts and avoid or minimize any undesirable impacts expected to result from the construction of 

rehabilitation of the dams and operation activities of the dams. The study is aimed to ensure that 

the environmental and social impacts of the project activities are adequately and appropriately 

addressed before decisions are made to implement them.  

1.3.2. The specific objectives  
The specific objectives of this ESIA are to:  

 Review of the existing policy, legislations and institutional framework related to 

environmental matters; 

 Identify and describe the baseline physical, biological and socio-economic environmental 

conditions of the proposed project area that will be affected by the proposed project; 

 Assess bio-physical and socio-economic positive and adverse impacts that may result from 

the rehabilitation works of the dams and subsequent operations;  

 Propose enhancement and mitigation measures that would enhance the positive impacts and 

minimize/ avoid adverse impacts; and  

 Analysing project alternatives to compare the proposed project technology, design and 

operative including the “without project” situation.  

1.3.3. Scope of the ESIA Study 

This ESIA study covers all the environmental and social related matters pertinent to the 

rehabilitation activities of both Legedadi and Dire Dams WSS project. These include:  

 Conduct environmental and Social baseline survey  

 Identify environmental and social components likely to be impacted by the project; 

 Assess and evaluate of impacts; 

 Conduct public consultation to obtain people‟s perception about the project; 

 Propose Mitigation measures; 

 Prepare detail Environmental and Social Management Plan (ESMP); and  

 Prepare detail Environmental and Social Monitoring Plan (ESMP); 
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2. Methodology and Approach to the Study 

The methodologies applied in the execution of the ESIA study include: 

i. Project Screening  

Screening of the project was made based on the Environmental Impact Assessment Procedural 

Guideline of Ethiopia (EPA, 2000). This document lists types of projects which require full scale 

EIA (schedule1), preliminary EIA (schedule 2) and those projects that do not require EIA (schedule 

3) depending on their nature, location, scale/size of the projects. Similarly, the World Bank 

Safeguard Policy categorized projects into different categories (A, B,& C) based on the level of 

impact they might cause.  Category-A, is for projects which likely to have significant adverse 

environmental impacts that are sensitive, diverse, or unprecedented Both guidelines focusing on the 

newly developed and needs full ESIA.  Category B:a proposed project is classified as Category B if 

its potential adverse impacts on human populations or environmentally sensitive areas including 

wetlands, forests, grasslands, and other natural habitats are less adverse than those of Category A 

projects. These impacts are site-specific; few if any of them are irreversible; and in most cases 

mitigation measures can be designed more readily than for Category A projects. A proposed project 

is classified as Category C if it is likely to have minimal or no adverse environmental impacts. 

Beyond screening, no further EA action is required for a Category C project.   

As it was observed during sites visit and discussion carried out with operators and supervisors of 

the dams, the rehabilitation works of Dire and Legedadi do not cause significant impacts both on 

biophysical and social environments. Rather, the rehabilitation works will avoid risks associated 

with incident failure of the dams.  Based on the findings of environmental screening process 

carried out, the proposed project is categorized under schedule 2 or category B1 which needs 

Preliminary ESIA.   

 

ii. Baseline Survey 

Policies, legislation and guidelines pertinent to environmental protection were reviewed for 

assessing the relevant environmental policies, laws and regulations related to the expected 

environmental and social impacts of the proposed development project. In addition, existing 

documents mainly Previous ESIA studies carried out for different activities of the Dams, Dam 

safety studies by the Dam Safety teams, feasibility study and design of the Dams rehabilitation 
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works, etc.,   have been reviewed in order to obtain important environmental issues related to 

environmental management.  

 

Field survey was carried out by the ESIA team and made observation in the project area and sites 

visit.  The sites (dams) visit helped the ESIA team to have first-hand impression of the project 

environment, collect primary environmental and socio-economic baseline data related to the project 

location, construction and operation. During the field investigation specific tasks accomplished 

aimed at collection of baseline information of the environmental setting of the project area (bio-

physical and social assessment) and visit parties of the dams planned to rehabilitated. Each and 

every defected components of the dams which have been proposed for rehabilitation have been 

visited and necessary understanding of the rehabilitation activities and available safety materials 

during rehabilitation and operation works have been visited to develop proper understanding of the 

rehabilitation activities.  

iii. Stakeholders Consultation  

 

Intensive discussions have been made with operators and supervisors of Dire and Legedadi Dams 

on the available safety issues and how to manage the rehabilitation works.  Discussion was also 

held with middle and higher management members of AAWSA. Different sectoral offices of the 

Woreda mainly Agriculture and rural development; Women and Children Affair;  Finance;  

Education;  Environmental Protection;  Water, mines and Energy and Health  have been 

communicated to assess their views and attitudes toward the project and to collect necessary 

baseline information.  

iv. Public Consultation  

Public Consultation was held with members of the local community in their respected kebeles in 

the presence of the Woreda Administration representatives on measures or actions that can be taken 

to avoid or minimize existing problems and potential adverse impacts of the envisaged project, and 

their perceptions and attitudes towards the proposed project. 

v. Data Analysis and Report Preparation 

The data and information collated from all the sources (secondary and primary data collection, 

stakeholders‟ consultations, and acquisition of relevant data from other studies) were analyzed to 

describe the baseline conditions of the project area, and to identify the possible positive and 
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negative impacts of the proposed project. On the basis of the data obtained from the field survey, 

concerned local offices, and review of relevant studies, the baseline environmental and social 

conditions of the project were described. The ESIA report also presents an identification and 

analysis of the possible environmental and social impacts that can be resulted due to the proposed 

project in the area and the measures to mitigate the negative physical, biological and human aspects 

of the project. 

3. Assumptions and /or Knowledge Gap 
In this study, concentrated efforts have been made to make the ESIA study as comprehensive as 

possible.  However, the data used for socio-economic baseline was collected from respected 

offices. Such kind of data supposed to be collected and compiled by the Woreda Finance and 

Economic Development office which is taken as verified data. The Finance and Economic 

Developed Office of the Bereke Woreda has not developed socio-economic profile of the Woreda 

which is the base for baseline survey for any development activities study works.  

As time serious recorded data is so crucial for any developmental studies and up scaling of the 

project, the study team would like to propose the data recording issue should get due attention at all 

governmental structures of the Regional State. At all stages, activities and out puts of the project 

should be strictly recorded and kept properly both in hard copy and softy copy for proper 

assessment of the project impact at different stage. 

4. Review of relevant policy, legal and administrative frameworks 

4.1. Policy and Strategies 
 

4.1.1. Environmental Policy of Ethiopia 

The Environmental Policy of Ethiopia (EPE) was issued in April 1997. The overall policy goal is to 

improve and enhance the health and quality of life of all Ethiopians and promote sustainable social 

and economic development through sound management and use of natural, human-made and 

cultural resources and their environment as a whole, so as to meet the needs of the present 

generation without compromising the ability of future generations to meet their own needs. The 

policy consists mainly of guiding principles and various sectoral and cross-sectoral policies for 

sustainable environmental management. 
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The policy seeks to ensure the empowerment and participation of the people and their 

organizations at all levels in environmental management activities, raise public Awareness and 

promote understanding of the essential linkage between environment and development. In addition 

to its guiding principles, the policy addresses sectoral and cross- sect oral environmental issues. 

 

Environmental Impact Assessment (EIA) policies are included in the cross sectoral environmental 

policies. The EIA policy emphasizes the early recognition of environmental issues in project 

planning at all levels of administration. The principal features of the Environmental Policy include: 

- Provides for protection of human and natural environments. 

- Provides for an early consideration of environmental impacts in projects and   program 

design. 

- Recognizes public consultation 

- Includes mitigation plans and contingency plans 

- Provides for auditing and monitoring 

- Establishes legally binding requirements 

- Institutionalizes policy implementation 

The policy establishes the Federal Environmental Protection Authority (FEPA) to harmonize sect 

oral development plans and implement environmental management programs for the country.  

 

4.1.2. Environmental  Policy  

 
The Environmental Policy of Ethiopia (EPE) was issued in April 1997. The overall policy goal is to 

improve and enhance the health and quality of life of all Ethiopians and promote sustainable social 

and economic development through sound management and use of natural, human-made and 

cultural resources and their environment as a whole, so as to meet the needs of the present 

generation without compromising the ability of future generations to meet their own needs. The 

policy consists mainly of guiding principles and various sectoral and cross-sectoral policies for 

sustainable environmental management. 

 

The policy seeks to ensure the empowerment and participation of the people and their 

organizations at all levels in environmental management activities, raise public Awareness and 

promote understanding of the essential linkage between environment and development. In addition 

to its guiding principles, the policy addresses sectoral and cross- sect oral environmental issues. 
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Environmental Impact Assessment (EIA) policies are included in the cross sectoral environmental 

policies. The EIA policy emphasizes the early recognition of environmental issues in project 

planning at all levels of administration. The principal features of the Environmental Policy include: 

- Provides for protection of human and natural environments. 

- Provides for an early consideration of environmental impacts in projects and   program 

design. 

- Recognizes public consultation 

- Includes mitigation plans and contingency plans 

- Provides for auditing and monitoring 

- Establishes legally binding requirements 

- Institutionalizes policy implementation 

 

The policy establishes the Federal Environmental Protection Authority (FEPA) to harmonize sect 

oral development plans and implement environmental management programs for the country.  

 

4.1.3. Agricultural and Rural Development Policies and Strategies 

The Agricultural and Rural Development Policies and Strategies (ARDPS) were developed in 2002 

with a view to improving rural land administration and reducing the country's vulnerability to 

drought. The Food Security Strategy was also developed with special attention to increasing the 

supply of food, improving access to food and strengthening Ethiopia's emergency response 

capability. The strategy attempts to enhance and scale up safety net measures, encourage 

participatory development and social mobilization, and provide for environmental protection, 

management and rehabilitation, among other things. 

 

Attempts to support the efforts of ensuring food security through rehabilitating and enhancing the 

natural resources base have in many respects fallen short of expectations. In this regard, an 

integrated effort is yet to be made to achieve a conservation-based approach to ensuring food 

security and creating employment opportunities.  

 

4.1.4. National and Regional Conservation Strategy 

Since the early 1990s, the Federal Government of Ethiopia has undertaken a number of initiatives 

that aims to develop regional, national and sectoral strategies to conserve and protect the 
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environment. Paramount amongst these was the conservation strategy of Ethiopia (CSE, 1996). 

This document provides a strategic framework for integrating environment into new and existing 

policies, programs and projects. It is also an important policy document, which views 

environmental management as an important component of development. It recognizes the 

importance of incorporating environmental factors into development activities from the outset. 

 

The major environmental and natural resources management issues facing Ethiopia are well 

documented in the CSE (FDRE, 1997). The CSE sets out detailed strategies and action plans as 

well as the institutional arrangements required for the implementation of sect oral as well as cross-

sect oral interventions for the management of Ethiopia‟s natural, man-made and cultural resources. 

The most important areas that are addressed by the CSE include the following:  

 Improvement of soils, crop and animal husbandry for sustainable agricultural 

production.  

 Management of forest and woodland resources. 

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

 Rangeland management and pastoral development. 

 Promotion of individual participation in sustainable development of natural, artificial 

and cultural resources, and environmental protection. 

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

 Integration of social, cultural and gender issues in sustainable resources and 

environmental management. 

 Development of environmental education, public awareness and human resources.  

 

4.1.5.Water Resource Policy 

Ministry of Water Resource prepared water resources management policy of Ethiopia. The overall 

goal of the policy is to enable and promote all national efforts towards the efficient, equitable and 

optimum utilization of the available water resources of Ethiopia for significant socio-economic 

development on sustainable basis. The policy ensures water allocation for water supply and 

sanitation as the highest priority while apportioning the rest for uses and users that result in highest 

socio-economic benefits. The policy also recognized the allocation of water for livestock as well as 

for environment reserve as the highest priority in any water allocation. 
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The Water Resource Management Policy also promotes a comprehensive and integrated water 

resources management towards optimal utilization of the available water resources for socio-

economic development on a sustainable basis. The policy calls for conservation and protection of 

the resources as an integral part of water resources planning and development. For this purpose, 

conducting an environmental impact assessment (EIA) is set to be mandatory in all water resource 

development projects. The Ministry of Water Resources is entrusted with broad powers for 

planning, management, utilization, administration and protection of water resources, including the 

promotion and implementation of medium- and large-scale irrigation projects 

 

4.1.6. National Health Policy 

Ethiopia has a low level of health coverage even in comparison with other Sub-Saharan countries. 

This is largely related to low levels of income and widespread poverty, low levels of education, 

nutritional deficiencies, poor environmental conditions, and inadequate access to health services. 

The government has therefore assigned a very high priority to significantly improving health care 

and, in 1998, issued a health policy based on the following main principles: 

 Democratization and decentralization of the health care system. 

 Promotion of disease preventive components. 

 Ensuring accessibility to health care for the whole population. 

 Development of appropriate capacity based on needs assessment. 

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

 Promotion and strengthening of inter-sectoral activities through a national self-reliance 

program. 

Strategies and programs have been designed to implement the stated health principles within a 

defined period of time. The strategies include raising the awareness of personal and environmental 

health care and sanitation through information, education and communication (IEC); control of 

disease; and promotion of primary health care through community participation.  

 

4.1.7. National Biodiversity Policy 

The National Biodiversity Policy (NBP) was established in 1998 based on a holistic ecosystem 

approach to conserve, develop and utilize the country's biodiversity resources. Integration of 

biodiversity conservation and development in federal and regional sectoral development initiatives, 

and mobilization of international cooperation and assistance, have been identified as the principal 

strategies for implementation of the policy.  
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The policy provides for guidance towards effective conservation, rational development and 

sustainable utilization of the country‟s biodiversity, and contains comprehensive policy provisions 

for the conservation and sustainable utilization of biodiversity. Protection of biodiversity-related 

traditional indigenous knowledge and communities' benefit sharing arrangements are not yet 

effective. Similarly, the potential of biodiversity-related opportunities has not yet been exploited to 

enhance sustainable livelihood to the desired level. However, there is a general understanding with 

respect to changing the management approach in order to bring about the desired benefits. 

 

Wetlands are considered among the most productive type of ecosystem in the world, providing 

benefits far in excess of those obtained from alternative uses to which they are subjected. Ethiopia 

is endowed with vast wetlands, including a tract in the project area; however, efforts towards their 

conservation and sustainable utilization are very limited, and no clear policy and legislative 

framework have been designed. The EPA and Ethiopian Wildlife & Natural History Society 

(EWNHS), in collaboration with Ramsar Bureau and other funding organizations, are focusing 

efforts in this direction, and have conducted successful workshops and awareness raising programs. 

To date, Ethiopia has not signed the Ramsar Convention.    

 

4.1.8. National Policy of Women 
The national Policy of the Ethiopian Women was issued in March 1993. In this policy it is 

indicated that government policies, laws, regulations, plans programmes and projects should be 

based on the following objectives: 

 To ensure participation of women in the formulation of government policies, laws, 

regulations, programmes and projects that directly or indirectly benefit and concerns 

women. 

 To insure participation and involvement of women in implementation and decision-making 

processes. 

 To ensure equal access of men and women to the country‟s resources. 

 

4.2. Legal Framework 
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4.2.1 The Constitution of Ethiopia 

The Constitution of the Federal Democratic Republic of Ethiopia, issued on August 21st 1995, 

serves as the basic instruments for all legal framework governing environmental matters at a 

national as well as regional level. The following constitutional provisions are very important in 

view of ESIA study undertaken in this project. 

Articles 40, 43, 44 and 92 of the Constitution deal with environmental related rights, obligations 

and objectives in the country. The most relevant articles in this connection are described below: 

Article 43 (1) gives broad right to the peoples of Ethiopia to improved living standards and to 

sustainable development.  

Article 43 (2) acknowledges the rights of the people to be consulted with respect to policies and 

projects affecting their community.  

Article 43 (3) requires all international agreements and relations by the State to protect and ensure 

Ethiopia‟s right to sustainable development.  

Article 44 guarantees the right to a clean and healthy environment.  

Article 92 sets out the Federal policy principles and significant environmental objectives. More 

specifically this article contains that: 

a. affirms the commitment of the Government to Endeavour to ensure that all 

Ethiopians live in a clean and healthy environment.  

b. warns that the design and implementation of development programs and 

projects should not to damage or destroy the environment.  

c. guarantees the right of people to full consultation and their expression of views 

in the planning and implementation of environmental policies on projects that 

affect them directly.  

d. imposes the duty on Government and citizens to protect the environment.  

Article 41 (9) sets out the State responsibilities to protect and preserve historical and cultural 

legacies. 

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

This Proclamation (No 299/2002) aims primarily at making the EIA mandatory for categories of 

projects specified under a directive issued by the EPA. The law specifies the projects and activities 
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that will require an environmental impact assessment (EIA). The proponent of the project must 

prepare the EIA following the format specified in the legislation. The EPA will then review the 

EIA and either approve the project (with or without conditions) or reject it. The Proclamation 

requires, among other things:  

 Specified categories of projects to be subjected to an EIA and receive an authorization 

from the EPA or the relevant regional environmental agency prior to commencing 

implementation of the project.   

 Licensing agencies to ensure that the requisite authorization has been duly received prior 

to issuing an investment permit, a trade or operating license or a work permit to a 

business organization.   

 The EPA or the relevant regional environmental agencies may issue an exemption from 

carrying out an EIA in projects supposed to have an insignificant environmental impact.   

 A licensing agency may suspend or cancel a licence that has already been issued where 

the EPA or the relevant regional environmental agency suspends or cancels 

environmental authorization.   

 

Procedures that need to be followed in the process of conducting an environmental impact 

assessment are described in the Proclamation. Thus, a project developer is expected to act as 

follows: 

 Undertake a timely environmental impact assessment, identifying the likely adverse 

impacts, incorporating the means of their prevention, and submitting the environmental 

impact study report accompanied by the necessary documents to the EPA or the relevant 

regional environmental agency. 

 Submit an environmental impact study report to the EPA or the relevant regional 

environmental agency for review. 

Environmental guidelines are among the tools for facilitating the consideration of environmental 

issues and principles of sustainable development and their inclusion in development proposals. To 

put this Proclamation into effect the EPA issued guideline Documents, which provide details of the 

EIA process and its requirements. According to this EIA guideline projects are categorized into 

three schedules:  

Schedule 1: Projects which may have adverse and significant environmental   impacts thus 

requiring a full Environmental Impact Assessment 
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Schedule 2: Projects whose type, scale or other relevant characteristics have potential to 

cause some significant environmental impacts but are not likely to warrant a 

full EIA study 

Schedule 3: Projects which would have no impact and do not require an EIA 

 

However, projects situated in an environmentally sensitive areas such as land prone to erosion; 

desertification; areas of historic or archaeological interest; important landscape; religiously 

important area, etc. will fall under category 1 irrespective of the nature of the project. 

 

According to this guideline all project proponents and executing bodies (agencies) in the country 

should operate in close cooperation with the EPA to ensure that proper mitigating measures are 

designed and implemented, especially for projects with an adverse effect on the environment. This 

in effect means that an Environmental Impact Statement (EIS) should be prepared by project 

proponents and be examined, commented and approved by the EPA.  

 

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

Proclamation No. 300/2002 on Environmental Pollution Control primarily aims to ensure the right 

of citizens to a healthy environment and to impose obligations to protect the environment of the 

country. The law addresses the management of hazardous waste, municipal waste, and 

establishment of environmental quality standards for air, water and soil; and monitoring of 

pollution. In this connection the Proclamation provides a basis from which the relevant 

environmental standards applicable to Ethiopia can be developed, while sanctioning violation of 

these standards as criminally punishable offences 

 

Furthermore, it empowers the Federal Environmental Protection Authority or the Regional 

Environmental Authority to assign environmental inspectors with the duties and responsibilities of 

controlling environmental pollution. In order to ensure implementation of environmental standards 

and related requirements, inspectors belonging to the EPA or the relevant regional environmental 

agency are empowered by the Proclamation to enter, without prior notice or court order, any land 

or premises at any time, at their discretion. Such wide powers derive from Ethiopia's serious 

concern and commitment to protecting the environment from pollution.  
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4.2.4. Ethiopian Water Resource Management Proclamation 

This Proclamation, Proc. No. 197/2000, was issued in March 2000 and provides legal requirements 

for Ethiopian water resources management, protection and utilization. The aim of the proclamation 

is to ensure that water resources of the country are protected and utilized for the highest social and 

economic benefits, to follow up and supervise that they are duly conserved, ensure that harmful 

effects of water use prevented, and that the management of water resources is carried out properly.  

 

The proclamation defines the ownership of water resources, powers and duties of the supervising 

body, inventory of water resources and registry of actions, permits and professional licenses, fees 

and water charges. According to the Proclamation, all water resources of the country are the 

common property of the Ethiopian people and the State.  

Under Article 11 which deals about the necessity of permits, the proclamation states that without 

prejudice to the exceptions specified under article 12 of this proclamation, no person shall perform 

the following activities without having obtained a permit from the supervising body:  

 construct water works; 

 supply water, whether for his own use or for others; 

 transfer water which he/she abstracted from a water resource or received from another 

supplies; and 

 release or discharge waste into water resources unless otherwise provided for in the 

regulations to be issued for the implementation of this proclamation.  

4.2.5. Labour Proclamation No. 377/2003 

This Proclamation, Proc. No. 197/2003, was issued in February 2003 with the main objective of 

guaranteeing the right of workers and employers to form their respective associations and to 

engage, through their lawful elected representatives, in collective bargaining, as well as to lay 

down the procedure for the expeditious settlement of Labour disputes, which arise between 

workers and employers. The most related Articles to this project are described as follow.  

A) Article4: Contract of Employment 

The following issues are specified under this article:  

1) A contract of employment shall be deemed formed where a person agrees directly or 

indirectly to perform work for and under the authority of an employer for a definite 

or indefinite period or piece work in return for wage. 
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2) A contract of employment shall be stipulated clearly and in such manner as that the 

parties are left with no uncertainty as to their respective rights and obligations under 

the terms thereof. 

3) A contract of employment shall specify the type of employment and place of work 

the rate of wages, method of calculation thereof, manner and interval of payment 

and duration of the contract.  

4) A contract of employment shall not be concluded for the performance of unlawful 

or immoral activities.  

5) The contract of employment shall not lay down less favorable conditions for the 

employee than those provided for by law, collective agreement or work rules.  

 

B) Article 14, Unlawful Activity 

1. It shall be unlawful for an employer to:  

a) impede the worker in any manner in the exercise of his rights or take any measure against 

him because he exercises his right; 

b) discriminate against female workers, in matters of remuneration, on the ground of their sex; 

c) terminate a contract of employment contrary to the provisions of this Proclamation; 

d) coerce any worker by force or in any other manner to join or not to join or to cease to be a 

member of a trade union or to vote for or against any given candidate in elections for trade 

union offices; 

e) require any worker to execute any work which is hazardous to his life; 

f) Discriminate between workers on the basis of nationality, sex, religion, political outlook or 

any other conditions.  

2. It shall be unlawful for a worker to: 

a) intentionally commit in the place of work any act which endangers life and property; 

b) take away property from the work place without the express authorization of the employer;  

c) report for work in a state of intoxication;  

d) except for mv /AIDS test, refuse to submit himself for medical examination when required 

by law or by the employer for good cause; 

e) refuse to observe safety and accident prevention rules and to take the necessary safety 

precautions. 
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4.3. ESMF Requirements 
In order to ensure that the sub-projects financed under the UWSSP are implemented in an 

environmentally and socially acceptable manner, the Government of the Federal Republic of 

Ethiopia has prepared safeguard policy documents that was agreed and disclosed as part of the 

borrower‟s legal commitment to the project. This policy documents is an Environmental and Social 

Management Framework (ESMF) dated May 2020. This document, in conjunction with the 

guidance provided in the Project Implementation Manual (PIM), dated August 2017, need to be 

consulted directly during project implementation.  

The ESMF outlines an environmental and social screening process, which should be carried out in 

parallel with other sub-project preparation activities such as technical, economic, and financial 

analyses. The ESMF has been prepared because the Ethiopian guidelines do not make provisions 

for the screening of small-scale subprojects, which could have negative localized environmental 

and social impacts that would require mitigation. Therefore, the provisions of OP 4.01 

Environmental Assessment for screening, assignment of environmental category, application of 

appropriate environmental mitigation measures and/or preparation of separate Environmental 

Impact Assessment (EIA) reports, review and clearance of screening results and/or separate EIA 

reports, consultations, and monitoring are applied to the sub-projects.  

To facilitate the preparation and implementation of the sub-projects, the ESMF includes (a) an 

Environmental and Social Management Plan (ESMP); (b) a section on Capacity Building and 

Training, (c) Environmental Guidelines for Contractors; and (d) a Summary of the Bank‟s 

Safeguard Policies. The ESMP comprises the outline of the potential environmental and social 

issues and their corresponding mitigation measures, the institutional responsibilities for the 

implementation and monitoring of mitigation measures, as well as monitoring indicators, time 

horizons and cost estimates. The ESMP also covers the Capacity Building and Training 

requirements to implement the ESMP.  In addition, Environmental Guidelines for Construction 

Contractors are provided in Appendix 7 (see annex-6).  

4.4. International Policies, Guidelines and Agreements 
 

4.4.1. Safeguard Policies for World Bank Reconstruction Projects 

The World Bank‟s environmental and social safeguard policies are a cornerstone of its support to 

sustainable poverty reduction. The objective of these policies is to prevent and mitigate undue harm 
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to people and their environment in the development process. These policies provide guidelines for 

Bank and borrower staffs in the identification, preparation, and implementation of programs and 

projects. The safeguard document consists of operational polices / bank procedures (OP/BP) 

summarized as follows.  

 
World Bank Environmental and Social Safeguards and Their Policy Objectives 

OP/BP  Safeguard  Policy objectives  

4.01  Environmental 

Assessment*  

Help ensure the environmental and social soundness and 

sustainability of investment projects. Support integration of 

environmental and social aspects of projects in the decision-

making process.  

4.04  Natural Habitats*  Promote environmentally sustainable development by 

supporting the protection, conservation, maintenance, and 

rehabilitation of natural habitats and their functions.  

4.09  Pest Management  Minimize and manage the environmental and health risks 

associated with pesticide use and promote and support safe, 

effective, and environmentally sound pest management.  

4.11  Physical Cultural 

Resources (PCR)*  

Assist in preserving PCR and in avoiding their destruction or 

damage. PCR includes resources of archeological, 

paleontological, historical, architectural, and religious 

(including graveyards and burial sites), aesthetic, or other 

cultural significance.  

4.12  Involuntary 

Resettlement*  

Avoid or minimize involuntary resettlement and, where this 

is not feasible, assist displaced persons in improving or at 

least restoring their livelihoods and standards of living in real 

terms relative to pre-displacement levels or to levels 

prevailing prior to the beginning of project implementation, 

whichever is higher.  

4.20  Indigenous Peoples*  Design and implement projects in a way that fosters full 

respect for indigenous peoples‟ dignity, human rights, and 

cultural uniqueness and so that they (1) receive culturally 

compatible social and economic benefits, and (2) do not 

suffer adverse effects during the development process.  

4.36  Forests*  Realize the potential of forests to reduce poverty in a 

sustainable manner, integrate forests effectively into 

sustainable economic development, and protect the vital local 

and global environmental services and values of forests.  

4.37  Safety of Dams  Ensure quality and safety in the design and construction of 

new dams and the rehabilitation of existing dams, and in 

carrying out activities that may be affected by an existing 

dam.  

7.50  Projects on International 

Waterways  

Ensure that the international aspects of a project on an 

international waterway are dealt with at the earliest possible 

opportunity and that riparians are notified of the proposed 
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project and its details.  

7.60  Projects in Disputed 

Areas  

Ensure that other claimants to the disputed area have no 

objection to the project, or that the special circumstances of 

the case warrant the Bank‟s support of the project 

notwithstanding any objection or lack of approval by the 

other claimants.  

* Safeguards most likely to apply in post-disaster situations. 

Source: Safeguard Policies for World Bank Reconstruction World Bank (2010) 

 

4.4.1.1. The World Bank Operational Policy 4.01 

The World Bank Operational Policy 4.01 requires environmental assessment (EA) of projects 

proposed for Bank financing to ensure that they are environmentally sound and sustainable, and 

thus to improve decision-making. It states that Environmental Assessment is used in the World 

Bank to identify, avoid, and mitigate the potential negative environmental impacts associated with 

Bank lending operations. In World Bank operations, the purpose of Environmental Assessment is 

to improve decision making, to ensure that project options under consideration are sound and 

sustainable, and that potentially affected people have been properly consulted. 

The Bank classifies a proposed project into one of four categories, depending on the type, location, 

sensitivity, and scale of the project and the nature and magnitude of its potential environmental 

impacts. The four categories are: 

- Category A: A proposed project is classified as category A if it is likely to have significant 

adverse environmental impacts that are sensitive, diverse, or unprecedented. A project 

designated as Category A requires a full environmental assessment followed by 

Independent Environmental Review. 

- Category B: A proposed project is classified as category B if potential adverse 

environmental impacts on the human population or environmentally important areas – 

including wetlands, forests grasslands, and other natural habitats – are less adverse than 

those of Category A projects. These impacts are site-specific; few if any of them are 

irreversible and in most cases, mitigation measures can be designed more readily than for 

Category A Projects. 

Based on the assessments so far, the Dire and Legedadi rehabilitation project within category “B”. 

Its potential adverse impacts on human populations or environmentally important areas are very 
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low and can be managed to sustainable levels by designing and implementing appropriate 

mitigation measures. 

- Category C: A proposed project is classified as category C if it is likely to have minimal or 

no adverse environmental impacts. Beyond screening, no further EA action is required for a 

category C Projects. 

- Category F: A proposed project is classified as category FI if it involves an investment of 

Bank funds through a financial intermediary, in subprojects that might result in adverse 

environmental impacts. 

 

4.4.1.2. The World Bank Environmental, Health, and Safety General Guidelines 

The World Bank Environmental, Health and Safety (EHS) general guideline developed technical 

reference with the attention of industrial sector. It has been organized into four major components: 

1) Environment; 2) Occupational health and safety; 3) Community health and Safety; and 4) 

Construction and Decommissioning. Water supply issues are delt under the category of Community 

Health and Safety by focusing on Water Quality and Availability.  

In relation to the water quality the guideline indicates that Drinking water sources, whether public 

or private, should at all times be protected so that they meet or exceed applicable national 

acceptability standards or in their absence the current edition of WHO Guidelines for Drinking-

Water Quality. It has also specified that any dependency factors associated with the delivery of 

water to the local community should be planned for and managed to ensure the sustainability of the 

water supply by involving the community in its management to minimize the dependency in the 

long-term. 

Regard to the availability of the water supply the guideline specified that Project activities should 

not compromise the availability of water for personal hygiene needs and should take account of 

potential future increases in demand. The overall target should be the availability of 100 liters per 

person per day although lower levels may be used to meet basic health requirements. The water 

supply currently used for Addis Ababa is exactly the same as what has been stated in the guideline 

(100Lit/Cap/day). This rehabilitation work is to fulfill is to supply water for Addis Ababa with this 

standard.  
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Under Construction and Decommissioning component impacts could be caused on bio-physical 

and social environments by construction and decommission are widely addressed. These include 

soil erosion, noise and vibration; air quality, solid waste, hazardous materials, occupational and 

health safety, disease prevention, traffic safety, etc. 

4.4.1.3. Environmental, Health, and Safety Guidelines for Water and Sanitation 

The  EHS  Guidelines  for  Water  and  Sanitation  include  information  relevant  to  the  

operation  and maintenance of (i) potable water treatment and distribution systems, and (ii) 

collection of sewage in centralized systems (such as piped sewer collection networks) or 

decentralized systems (such as septic tanks subsequently serviced by pump trucks) and treatment 

of collected sewage at centralized facilities.  

In relation to the withdrawal of drinking  water, the guideline recommends the following measures 

to prevent, minimize, and control environmental impacts associated with water withdrawal and to 

protect water quality include: 

 Evaluate potential adverse effects of surface water withdrawal on the downstream 

ecosystems and use appropriate environmental flow assessment3 to determine 

acceptable withdrawal rates; 

 Design structures related to surface water withdrawal, including dams and water 

intake structures, to minimize impacts on aquatic life. For example: 

o Limit maximum through-screen design intake velocity to limit entrainment of 

aquatic organisms. 

o Avoid construction of water intake structures in sensitive ecosystems. If there are 

threatened, endangered, or other protected species within the hydraulic zone of 

influence of the surface water intake, ensure reduction of impingement and 

entrainment of fish and shellfish by the installation of technologies such as barrier 

nets (seasonal or year-round), screens, and aquatic filter barrier systems.  

o Design water containment and diversion structures to allow unimpeded 

movement of fish and other aquatic organisms and to prevent adverse 

impacts on water quality. 

o Design dam outlet valves with sufficient capacities for releasing the appropriate 

environmental flows.  
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 Avoid construction of water supply wells and water intake structures in sensitive 

ecosystems; 

 Evaluate potential adverse effects of groundwater withdrawal, including modeling of 

groundwater level changes and resulting impacts to surface water flows, potential land 

subsidence, contaminant mobilization and saltwater intrusion. Modify extraction rates and 

locations as necessary to prevent unacceptable adverse current and future impacts, 

considering realistic future increases in demand. 

In relation to water supply protection, the guideline recommends the following measures to protect 

the quality of the water supply include:  

 Determine the area that contributes water to the source (e.g., watershed of a stream or 

recharge area for groundwater), identify potential sources of contamination with the area, 

and collaborate with public authorities in the implementation of management approaches 

to protect the source water quality, such as: 

o Zoning ordinance provisions 

o Facility inspection or hazardous material survey program 

o Information to businesses concerning applicable requirements 

o Environmental permits checklist for new businesses; 

o Strategic monitoring within area 

o Development and implementation of educational campaigns to promote best 

management practices that reduce the risk of water contamination 

o Incorporation of surface water protection into regional land use planning 

 Evaluate the vulnerability of the water source to disruption or natural events, and 

implement appropriate security measures as necessary, such as:25 

o Continuously monitor raw water for surrogate parameters (such as pH, conductivity, 

total organic carbon [TOC], and toxicity) 

o Inspect sites at random times 

o For reservoirs and lakes, implement a neighborhood watch program with 

local park staff and other community users of the reservoir/lake 

o Equip wellheads with intrusion alarms.  
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4.4.2. Comparison between Ethiopian Legislation and Bank Policies 

The ESMF of the second Urban Water Supply and Sanitation project (UWSSP) has assessed the 

gap and similarities between the Ethiopian Legislation and Bank policies described as follow.  

Project Categorization in World Bank and Ethiopian legislation: it is interesting to observe that 

environmental screening is the cornerstone of both Ethiopian legislation and World Bank policies 

pertaining to EA. Both screening processes address the need for further EA and its level and scope. 

The categorizations that result from the screening processes are slightly different in their 

definition, but still are roughly equivalent. 

 

In general, it is understood that “Schedule 1” and “Category A” are roughly equivalent as they 

both include projects with potential significant adverse impacts that demands a full-fledged 

EIA. In a similar manner, “Schedule 2” and “Category B” projects are more or less similar in 

their definitions; both categories refer projects with less impacts than those of Category A or 

Schedule 1 projects. Under OP 4.01, category B projects require environmental work at the 

appropriate level, be it an EMP, an EA or the implementation of mitigation measures in the 

context of an environmental and social screening process as outlined in this ESMF. 

 

This approach is not in contradiction with the Ethiopian guidelines. However, the Ethiopian 

guidelines do not make provisions for the screening of sub-projects of a smaller scale than those 

listed in Schedules 1 and 2, and which may have negative localized impacts which will require 

mitigation. Therefore, this ESMF has been prepared to bridge this gap to ensure that the UWSS P 

sub-projects are implemented in an environmentally friendly and socially acceptable manner. 

 

“Schedule 3” and “Category C” are also equivalent (they require no further environmental 

assessment). 

 

Ethiopia has a comprehensive framework for assessing and managing environmental impacts of 

development projects. However, the Ethiopian framework does not provide clear requirements or 

guidance on the following two aspects: 

- Public consultation and disclosure, and 

- Environmental and social screening process for small-scale sub-projects that could have 

negative localized impacts; 
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Another issue is that while most of the responsibility for assessing, mitigating and monitoring 

environmental impacts falls under regional environmental agencies, these either do not exist or 

lack the capability to carry out the tasks assigned to them by law. Otherwise, Ethiopian 

requirements are generally consistent with World Bank policies. 

 

4.4.3. International Conventions/Agreements 

Environmental protection related International Conventions and Protocols to which Ethiopia is a 

signatory include the following:  

 Vienna Convention for the Protection of the Ozone Layer, 1985; 

 Convention on International Trade in Endangered Species of Wild Fauna and Flora 

“CITES”, ratified by the government on 5/04/1989; 

 United Nations Framework Convention on Climate Change, ratified on 5/04/1994 

through proclamation 92/1994; 

 Convention on Biological Diversity, ratified by the government on 5/04/1994 through 

proclamation 98/1994; 

 United Nations Convention to Combat Desertification, ratified by the government 

through proclamation No. 80/1992, signed on 15/10/1994; 

 Montreal Protocol on Ozone Depleting Substance, ratified by the government on 

11/10/1994; 

 Convention on the Prohibition of the Development, Production, Stockpiling and use of 

Chemical Weapons and their Destruction, 1995; 

 Global Environmental Facility (GEF); the EPA has been officially designated as an 

Operational Focal Point for GEF projects in Ethiopia as of 11 October 1997; and  

 Basel Convention on Trans-boundary Hazardous and Toxic Wastes, ratified by the 

government 2/10/2000.  

4.5. Administrative and Institutional Framework of the Project 
 

The most lined administrative and institutional framework of the project are briefly described 

below.  

4.5.1. The Environment, Forest and Climate Change Commission 

The Environment, Forest and Climate Change Commission (EFCCC) is re-established under 

Proclamation No.1097/2018 issued for “Definition of Powers and Duties of the Executive 
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Organs of the Federal Democratic Republic of Ethiopia”.  It is an autonomous public institution 

of the Federal Government of Ethiopia entrusted with the protection and conservation of natural 

resources in the country. 

The environmental legislation gives the EFCCC powers to fulfil its role, support all federal 

institutions in establishing environmental units, and develop skills in strategic environmental 

analysis of policies and public instruments. The EFCCC is involved in the development of 

environmental policy and legislation, setting environmental quality standards for air, water and 

soils, monitoring pollution, establishing ESIA procedures and an environmental information 

system, and undertaking capacity development in relevant agencies to ensure the integration of 

environmental management in policy development and decision making. The responsibilities of 

EFCCC with respect to ESIA process are establishment of a system for environmental 

assessment of public and private sector projects, as well as social and economic development 

policies, strategies, laws, and programs of federal level functions; review, decision-making and 

follow-up implementation of environmental impact study reports for projects, as well as social 

and economic development programs or plans where they are subject to federal licensing, 

execution or supervision; also proposed activities subject to execution by a federal agency, likely 

to entail inter- or trans-regional and international impacts; notification of its decision to the 

concerned licensing agency at or before the time specified in the appropriate law or directives; 

ensure that the proponent complies with requirements of the ESIA process; auditing and 

regulation of implementation of the conditions attached to the decision; provision of advice and 

technical support to the regional environmental agencies, sectoral institutions and proponents; 

making its decisions and the ESIA report available to the public; resolution of complaints and 

grievances in good faith and at the appropriate time; development of incentives or disincentive 

structures required for compliance with regional environmental agency requirements. 

4.5.2. Oromia Environment and Climate Change Authority 

In accordance with the principles of government decentralization and the Proclamation no. 

295/2002, in which The Environmental Protection Organs Established, each national regional 

state shall establish an independent Regional Environmental Agency or designate an existing 

agency that shall, based on the Ethiopian Environmental Policy and Conservation Strategy and 

ensuring public participation in the decision making process, be responsible for: 
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 coordinating the formulation, implementation, review and revision of regional 

conservation strategies; and  

 Environmental monitoring, protection and regulation.  

The Proclamation also states that regional environmental agencies shall ensure the 

implementation of federal environmental standards or, as may be appropriate, issue and 

implement their own no less stringent standards. Finally, the Proclamation states that regional 

environmental agencies shall prepare reports on the respective state of the environment and 

sustainable development of their respective states and submit them to EFCCC the then EPA. For 

the Oromia Regional National State in which the Dire and Legedadi Dams are located, the 

Oromia Environment and Climate Change Authority (OECCA) is responsible for environmental 

protection matters in the Region. The Bureau is responsible for the review and approval of ESIA 

of development proposals under the mandate of the Regional Government and follows up of the 

implementation of ESIA recommendations of such proposals. Therefore, for the implementation 

of the ESIA, the project proponent (AAWSA) should closely work with OECCA.  

4.5.3. Addis Ababa Water and Sewerage Authority 

The Addis Ababa Water and Sewerage Authority (AAWSA) is re-established by proclamation  

No.64/2019 defined as the Addis Ababa City Government Executive Organs Re-establishment 

Proclamation, with the mandates of supplying safe and adequate potable water and providing 

wastewater and sludge disposal services for Addis Ababa. The Authority is the sole provider of 

the services to the metropolis. In line with the above mandates, AAWSA undertakes both source 

and facility development and service provision activities. Included in the first are water source 

development, water supply, and sewerage network development, and water treatment and 

wastewater treatment facilities development. Major duties vested to the AAWSA in relation to 

environment include: 

 Design projects that address the water supply and sewerage disposal demands; cause for 

the completion of the projects as per the specified standard, plan and contract and provide 

service to the community; 

 Establish relations with the relevant regional government concerning the service area; 

identify areas of reservoirs; implement same upon reaching an agreement; 
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 Protect and manage water resources; dams, foreground and underground water sources 

and watersheds; 

 Repair water lines and sewer lines regularly; carry out the necessary reparation during 

malfunctioning; distribute water; and  

 Give awareness creation education for the community concerning water and sewerage; 

coordinate the community to participate in various water and sewerage works.  

4.6. Disclosure Requirements 
The World Bank OP 4.01 states that for meaningful consultations between the borrower and 

project-affected groups and local NGOs on all Category A and B projects proposed for IBRD 

IDA financing, the borrower provides relevant material in a timely manner prior to consultation 

and in a form and language that are understandable and accessible to the groups being consulted.  

For the category-B, in which Dire and Legedadi dams‟ rehabilitations works are categorized, the 

policy specified that any separate Category B report for a project proposed for IDA financing is 

made available to project-affected groups and local NGOs. 

Based on the World Bank Operational Policy OP.4.01, the ESMF of Second Phase UWSSP 

underlines the needs for public disclosure for the projects of Category A & B.  

As the rehabilitation works of Dire and Legadadi Dams is categorized under category-B, public 

disclosure will be conducted via AAWSA‟s website, and the WB‟s external website and local 

public medias.  
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5. Description of the Project 

5.1. Location and Accessibility 
Dire and Legedadi Dams are located in Bereke Woreda of Addis Ababa surrounding Oromia 

special zone. They are accessed along the asphalt road from Addis Ababa City to Mekele City. 

After travelling 28 km along the road from Addis Ababa to Mekele, Legedadi dam is accessed to 

in south direction at distance of 3.5 km on asphalt road while Dire dam is accessed to in north 

direction at a distance of 6.3 km on gravel road. 

 

Figure 14: Dire and Legedadi Dams Location Map 
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5.2. Dire and Legadai Dams Catchments 

Legedadi and Dire reservoirs located in the Legedadi and Dire catchments that extend almost 

over the whole of the Bereke Woreda. The watershed of Legedadi is about 205 km
2
 while that of 

Dire is 75 km
2
.  Major streams   contributing to the reservoir water of Legedadi include Doyo, 

Lege Beri, Sekoru, LegeJila and Sendafa.  Streams draining to Dire reservoir are Bosena, 

Hurufa, Yeso, etc.  

Activities in the two catchments, therefore, greatly influence and impact the reservoirs.   

Conversely, any development such as rehabilitation of the two reservoirs could influence the 

whole catchments directly or indirectly. The ESIA study area therefore focuses on the two dams 

and the surroundings and may concern the whole catchments.  

The study area including Legedadi and Dire Catchments together occupies 282 km
3
. The 

Legedadi and Dire Water Supply structures are located in the Legedadi and Dire watershed 

mentioned above.  The two watersheds cover substantial part of the Bereke Woreda area 

(Seureca,2010). 
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Figure 15:  Dire and Legedadi Dams Catchment Areas 

 

 

5.3. Potential Failure Mode Analysis of Dire and Legedadi Dams 
 

5.3.1. Legedadi Dam Potential Failure Modes Analysis 

Due to oil leakage of cylinder in hydraulic spillway gate, Addis Ababa Water and 

Sewerage Authority has requested Ministry of Water, Irrigation and Energy to 

conduct complete safety assessment of the dam and rehabilitation of the dam in 

order to improve its safety and sustainability of water supply for the city by 

enrolling independent panel of experts. Consequently, the Ministry enrolled panel 
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of experts to execute the assignment. The panel of experts identified58 Risk 

Driver Potential Failure Modes (PFMs) at Legedadi dam (see annex-4) based on 

the available data and identified 6 the most likelihood of occurrence of significant 

and 7 high likelihood of occurrence. These critical PFMs together with 

recommended actions to reduce their associated risks are: 

Top Priority: 

PFM #34 (Spillway) - operational gate failure due to hydraulic gate 

control failure releasing excess water to d/s or limiting discharge 

capacity during floods leading to possible overtopping of the dam. 

Action: Replace the leaking hydraulic cylinder used to operate the spillway gates. 

PFM #35 (Spillway) - defective seals causing opening of spillway gates 

and downstream flooding 

Action: Maintain the seals as necessary. 

PFM #37 (All Structures) - Absence of Standard Operating Procedures 

(SOP) with rule curves for use during floods leading to possible 

overtopping and failure of the dam Action: Develop SOP with rule 

curve. 

PFM #38 (General) - Lack of Emergency Preparedness Plan (EPP) for 

timely downstream evacuation during an emergency or failure situation 

Action: Put EPP in place and implement accordingly including regular 

exercises (annual). 

PFM#39 (Spillway) - Flood forecasting system failure preventing 

adequate warning of floods and gate operations leading to possible 

overtopping and failure of the dam,  

Action: Need of regular update of bathymetric survey of reservoir and 

maintenance of upstream system used for flood forecasting. 

PFM#41(Spillway)-Downstream damage during Spillway 

discharge exceeding 45 m3/sec 

Action: In place proper EPP and early warning system  
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Next Priority 

PFM #42 (Spillway) - Failure of Spillway gates under safety evaluation 

earthquake (SEE) ground motion 

Action: check the stability the spillway gates under updated earthquake 

ground motion (SEE of 10,000 years return period) and improve its 

safety if necessary 

PFM #50 (Intake Tower) -Instability of intake tower during safety 

evaluation earthquake in the region 

Action: check the stability the intake tower for the updated SEE ground 

motion with return period of 10,000 years and take necessary 

reinforcement measure if needed 

PFM#49 (Intake tower) - Loss of operator access to Intake tower 

during high flood time 

Action: use proper food forecasting system and follow proper reservoir 

operation rule during maximum food time 

PFM#47 (Intake tower) - Inability to operate the intake gate due to 

deterioration under normal operational condition 

Action: do all necessary maintenance and replacement works 

PFM#51(Reservoir) -Reservoir siltation reduce the useful storage 

Action: do upstream catchment treatment 

PFM#52 (Reservoir) -Increased turbidity of water supply 

Action: do upstream catchment treatment and protection 

 PFM#58 (Reservoir) -Clogging of Bottom outlet 

 Action: maintain bottom outlet and rehabilitate or replace the trash rack  

 

Based on the above shown risk matrix the following recommendations are 

forwarded:   

Dam Safety Management System - develop and implement appropriate 

dam safety plans including instrumentations plan, emergency 

preparedness plan and O & M plan together with proper flood 
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forecasting and early warning system with adequate reservoir operation 

rule. 

 

Spillway-do all the necessary maintenance works for the spillway gates 

as earlier as possible before the situation worsens or development of any 

major risk. Properly maintain the intake gate and intake structure. 

Replace all necessary equipment‟s required for rehabilitation including 

steel stair case and intake valve 

Bottom Outlet: -Properly maintain the bottom outlet to realize 

emergency evacuation of water from the reservoir if any and replace the 

wearing part such trash rack and related 

Dam Instrumentation: -most of important dam safety instruments that 

installed during dam construction at Legedadi dam are not functional. 

Thus, it is highly recommended to rehabilitate/replace all instruments 

and train the experts on site on operation, reading and interpretation of 

the data. 

 Reservoir: -Implement soil conservation mechanism in the upstream 

catchment area and follow appropriate reservoir operation rule to flush the 

sediment loaded water through bottom outlet at the early stage of wet 

season. This can improve the life span of the reservoir as well as improve 

water quality (see PMF report, February 2021).  

 

5.3.2. Dire Dam Potential Failure Modes Analysis 

Due to the collapse of the steel lining in the water conveyance conduit, the Addis Ababa Water 

and Sewerage Authority (AAWSA) have decided to conduct complete safety assessment of the 

dam and rehabilitation of the dam in order to improve its safety and sustainability of water 

supply for the city. As a result, Addis Ababa City Administration requested the Ministry to assist 

the execution of dam safety assessment by independent panel of experts. The panel of experts 

identified21 Risk Driver Potential Failure Modes (PFMs) at Dire dam (see annex-5) based on the 

available data. The two most critical Potential Failure Modes (PFMs) with high or very high 

likelihood of occurrence of significant or extensive damage and loss of life consequences were 
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given Risk Category. In addition, 6 Potential Failure Modes (PFMs) with high likelihood of 

occurrence of significant impact on the water supply system, but less life loss consequences were 

given Risk Category 2. These critical PFMs together with recommended actions to reduce their 

associated risks are: 

Risk Category-1, and Required Action: 

 PFM#14 (bottom outlet) - Failure of steel lining in the conduit leading to leakage along 

the construction joints.  

Required Action: replace the damaged steel lining.  

 PFM #16 (bottom outlet) - clogging of the bottom outlet by sediment and lack of 

emergency evacuation mechanism 

Required Action - Maintain the bottom outlet 

Risk Category-2, and Required Action: 

 PFM #2 (Embankment dam)- piping failure due to internal erosion along the conduit 

passing through the embankment dam due to water leakage along the conduit concrete 

construction joints.  

Required Action: Replace the steel lining and maintain the conduit to avoid leakage 

 PFM #11 (All structures) - Lack of Emergency Preparedness Plan in place (EPP) for all 

structures during an emergency or failure situation 

Required Action: Put EPP in place and implement accordingly including regular 

exercises (annual). 

 PFM#19(Reservoir) -Reservoir siltation block bottom outlet and reduce the useful 

storage 

Required Action: do upstream catchment treatment and sediment flash 

 PFM#20 (Reservoir) -Increased turbidity of water supply 

Required Action: do upstream catchment treatment and protection 

 PFM#12 (Spillway)- Downstream damage during high spillway discharge  

 Required action: In place proper EPP and early warning system 

 PFM#5 (Embankment dam) – embankment slope failure under earthquake 

Required Action: check the stability of the slope under earthquake loading.  
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Based on the above shown risk matrix the following recommendations are forwarded 

 Additional Investigation – Conduct necessary additional safety analysis such as update 

of seismic hazard at the dam site for 10,000 years return period hazard and seismic 

stability analysis for the dam and intake tower, hydrology analysis, downstream 

consequence analysis, etc., and accordingly update the PFMA using experienced expert 

with additional input data. 

 Dam Safety Management System - develop and implement appropriate dam safety 

plans including instrumentations plan, emergency preparedness plan and O & M plan 

together with proper flood forecasting and early warning system with adequate reservoir 

operation rule. 

 Bottom Outlet: -Properly maintain the bottom outlet and gate system to realize 

emergency evacuation of water from the reservoir if any and replace the damaging part 

such steel lining, trash rack and related 

 Dam Instrumentation: - most of important dam safety instruments that installed during 

the initial dam construction at Dire dam are not functional today due to dam heightening. 

Thus, it is highly recommended replace all instruments to new dam crest level and train 

the experts on site on operation, reading and interpretation of the data.  

 Reservoir: -Implement soil conservation mechanism in the upstream catchment area and 

follow appropriate reservoir operation rule to flush the sediment loaded water through 

bottom outlet at the early stage of wet season. This will prevent clogging of the bottom 

outlet by sediment and can improve the life span of the reservoir as well as improve water 

quality  

 Update the PFMA – based on the above investigation results the current draft PFMA 

should be updated and finalized. All necessary measures shall be taken to improve the 

safety of the dam. 

 Capacity building training – There is no well-trained operating and dam safety 

management team on site.   Thus, it is recommended that a capacity building training for 

AAWSA key dam operating staff and management team is very essential (Dire Dam 

PMFA-2021).  
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5.4. Dire and Legedadi Dams Safety Plans 
Following the dam potential failure mode analysis study, AAWSA has requested Ministry of 

Water, Irrigation and Energy for preparation of dam safety plan. Consequently, panel of experts 

have prepared the dams safety plans described as follow.  

5.4.1. Legedadi Dam Safety plan 

The safety plan of Legedadi dam developed by panel experts is summarized in the following 

matrix.  

Table 2: Legedadi Dam Response Level Matrix 

Response Level Type of Event  

Reservoir 

water level & 

incoming flood 

volume 

Earthquake Excessive 

leakage/internal 

erosion/piping 

Accident/sabotage 

Level I 

Preliminary 

notification for 

possible 

flooding event 

Reservoir water 

level may reach 

2466m asl & 

rising, starting 

discharge over 

the spillway. 

D/s community 

to be informed. 

In case of 

earthquakes 

with a PGA 

(Peak Ground 

Acceleration) 

smaller than 

that of the 

Design Base 

Earthquake, 

the dam must 

be examined 

by dam safety 

engineers. 

If water level rises 

in observation 

wells or if 

piezometer levels 

rise above 

threshold levels, at 

the dam's d/s slope 

or at the d/s toe, or 

a leakage is 

visually observed, 

examinations must 

be performed by 

dam safety 

engineers. 

In case of an 

incident or threat 

to the dam and its 

facilities, the dam 

security officers 

will respond first 

and the local 

police will be 

informed thereof 

Level II 

Conditions may 

lead to 

downstream 

flooding 

If the reservoir 

water level 

exceeds the 

elevation 2466 

m asl, and the 

incoming flow 

rates above say 

Q500 flow rate 

are anticipated, 

d/s communities 

In case of 

earthquakes 

greater than 

the Design 

Base 

Earthquake, 

all d/s 

municipalities 

/ communities 

shall be 

If the amount of 

water leakage 

observed d/s of the 

dam increases, and 

the leakage carries 

materials, d/s 

communities shall 

be alerted. 

In case the dam 

and spillway are 

damaged as an 

accident or 

sabotage, d/s 

municipalities 

/communities shall 

be alerted 
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Response Level Type of Event  

Reservoir 

water level & 

incoming flood 

volume 

Earthquake Excessive 

leakage/internal 

erosion/piping 

Accident/sabotage 

shall be alerted. alerted 

appropriately. 

Level III 

Imminent threat 

& prepare for 

evacuation 

If it is 

anticipated that 

reservoir will 

exceed the crest 

elevation (top of 

spillway gate), 

and the 

incoming flow 

rate is expected 

to reach say 

Q1000 and 

more, 

preparations 

will be started to 

evacuate the d/s 

communities. 

If a stability 

problem has 

occurred in 

the dam slopes 

after an 

earthquake, 

preparations 

will be started 

to evacuate 

the 

downstream 

communities 

In case of major 

increases in the 

water leakages 

with turbidity on 

the d/s part of the 

dam, preparations 

will be started to 

evacuate the 

downstream 

communities. 

 

Level IV 

Emergency 

declaration & 

evacuation order 

If water level is 

reaching the 

flood surcharge 

water level, the 

d/s 

communities‟ 

evacuation shall 

be ordered. 

If the dam has 

been severely 

damaged that 

it can no 

longer retain 

water after an 

earthquake, 

evacuation of 

d/s 

communities 

shall be 

ordered. 

If the dam has 

been severely 

damaged by 

erosion that it 

could no longer 

retain water safely, 

evacuation of 

downstream 

communities shall 

be ordered 

 

 Source: Legedadi Dam Emergency Preparedness Plan (EPP), 2021.  

5.4.2. Dire Dam Safety Plan 

The Dire dam safety plan developed by panel of experts is summarized in the following matrix.  
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Table 3: Dire Dam Response Level Matrix 

 

 

Response 

Level 

Type of Event 

Reservoir water 

level & incoming 

flood volume 

 

Earthquake 

Excessive 

leakage/internal 

erosion/piping 

 

Accident/sabotage 

Level I 

Preliminary 

notification 

for possible 

flooding 

event 

Reservoir water 

level may reach 

2466 m asl & 

rising, starting 

discharge over the 

spillway. D/s 

community to be 

informed. 

In case of 

earthquakes with 

a PGA (Peak 

Ground 

Acceleration) 

smaller than that 

of the Design 

Base 

Earthquake, the 

dam must be 

examined by 

dam safety 

engineers. 

If water level 

rises in 

observation 

wells or if 

piezometer 

levels rise above 

threshold levels, 

at the dam's d/s 

slope or at the 

d/s toe, or a 

leakage is 

visually 

observed, 

examinations 

must be 

performed by 

dam safety 

Engineers. 

In case of an 

incident or threat 

to the dam and its 

facilities, the 

dam security 

officers will 

respond first and 

the local police 

will be informed 

thereof 

Level II 

Conditions 

may lead to 

downstream 

flooding 

If the reservoir 

water level 

exceeds the 

elevation 2466 m 

asl, and the 

incoming flow rates 

above say Q500 

flow rate are 

anticipated, d/s 

communities shall 

be alerted. 

In case of 

earthquakes 

greater than the 

Design Base 

Earthquake, all 

d/s 

municipalities / 

communities 

shall be alerted 

appropriately. 

If the amount of 

water leakage 

Observed d/s of 

the dam 

increases, and 

the leakage 

carries materials, 

d/s communities 

shall be alerted. 

In case the dam 

and spillway are 

damaged as 

an accident or 

sabotage, d/s 

municipalities 

/communities shall 

be alerted. 

Level III 

Imminent 

threat 

&prepare for 

evacuation 

If it is anticipated 

that reservoir will 

exceed the crest 

elevation (top of 

spillway gate), and 

If a stability 

problem has 

occurred in the 

dam slopes after 

an earthquake, 

In case of major 

increases in 

the water 

leakages with 

turbidity on the 
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the incoming flow 

rate is expected to 

reach say Q1000and 

more, preparations 

will be started to 

evacuate the d/s 

communities. 

preparations will 

be started to 

evacuate the 

downstream 

communities. 

d/s part of the 

dam, 

preparations 

will be started to 

evacuate the 

downstream 

communities. 

Level IV 

Emergency 

declaration 

& evacuation 

order 

If water level is 

reaching the flood 

surcharge water 

level, the d/s 

communities 

evacuation shall be 

ordered. 

If the dam has 

been severely 

damaged that it 

can no longer 

retain water after 

an earthquake, 

evacuation of 

d/s communities 

shall be ordered. 

If the dam has 

been severely 

damaged by 

erosion that it 

could no longer 

retain water 

safely, 

evacuation of 

downstream 

communities 

shall be ordered. 

 

Source: Dire Dam Emergency Preparedness Plan (EPP), 2021 

 

 

5.5. Major Components of Dire and Legadai Dams Rehabilitation 
 

5.5.1. Major components of Legedadi Rehabilitation 

A. Legedadi dam spillway gates rehabilitation 

The dam has 3 spillway gates operated through a hydraulic system each having 2 hydraulic 

cylinders (figure 11).  
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Figure 16: Legedadi Spillway 

The hydraulic cylinders are the key equipment to open and close the spillway gate.   

Unfortunately, one of the cylinders of get #1 (eastern get) has failed in last summer. As it is 

described in the investigation report of Ministry of Water, Irrigation and Energy experts and 

confirmed during the discussions made with the dam operators and supervisors, one of the get 

#1-cylinder leaks oil which requiring 200 liters replacement per month to compensate the loss by 

leakage. The leakage of oil causes the lowering of Get #1 towards opening. Further increase in 

oil leakage may causes the get to open more resulting in uncertainty opening of the spillway and 

loss of the valuable storage which normally covers the dry season. Operational gates failure, due 

to hydraulic gate control failure, releasing excess water to downstream or limiting discharge 

capacity during floods leading to possible overtopping of the dam. To avoid this risk, AAWSA 

has decided to replace the old cylinders with all their auxiliaries and reinstall the gates. 

For the rehabilitation works, it has been proposed to install spillway emergency stop-logs to lock 

the flow of water toward the gets during rehabilitation.  

This refurbishment project includes in terms of works: 

 Civil works: Creation of a groove in the upstream part of the piles and a metallic plate 

put on a new bottom slab in order to ensure the water tightness of the first bottom log and 

on both sides as well, 
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 Equipment: A set of metallic stop logs to handle thanks to a lifting beam (included in the 

detailed design) and a mobile crane (not included) to carry them from their storage area 

and put them in their groove. 

The set of stop logs will be stored in safe area and put in place one gate at a time. This situation 

will allow a complete refurbishment program to be planned on one gate and its jacks, while the 

two other gates ensure protection against flooding. 

 

B. Replacements of Legedadi Dam Intake Tower Valves 

All inlet valves of the intake tower are manually operated. They are equipped with manual 

actuators with open gear mechanism. The gears have no signs of wear and are greased 

periodically. However, according to operators‟ information, the valves require a lot of effort for 

operation. Especially the lowest inlet valve at +2446.00 cannot be fully opened because its 

operation is becoming very hard. These findings indicate that internal parts of the gate valve such 

as driving stem or sliding guides have excessive wear. These symptoms show that valves should 

be overhauled or replaced with new ones. 

 

 

Figure 17: Legedadi Dam Intake tower 
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C. Legedadi Trash Racks Replacement   

As described in the design of the Dams rehabilitation, the reinstallation of the removed bottom 

outlet trash racks would be a simple procedure if it were not rendered difficult by the high-water 

turbidity of the reservoir. The minimum working depth to the bottom outlet is at least 15 m 

(when the reservoir is at maximum drawdown). 

The installation process will be the following:  

 All operations will have to take place with the reservoir at its lowest operation level (i.e 

at about the elevation of the bottom water intake which is at 2446.00 masl). 

 First, the depth to the bottom outlet concrete platform cover should be ascertained by 

measuring depth from a boat within the reservoir above the platform. This will verify the 

elevation of the concrete platform and will also mark the edges of the platform parallel to 

the dam wall. This operation should also check for any sediment settled on top of the 

platform, although it is expected that any silt deposited will be whisked away by the 

weight of the box. 

 The axis of the bottom outlet can be marked from downstream at the exit of the valve 

house. Using surveying techniques, the bottom outlet axis should be marked on the crest 

of the dam. The concrete platform (and therefore the box) will be symmetrical to this 

mark, thus guiding the placement of the lifting crane.  

 The box is constructed near the site, lifted by a suitable crane and driven on the crest up 

to the marked bottom outlet axis position. Then it is slowly lowered into the water and 

placed on top of the concrete platform. 

 The steel wire ropes securing it into position are then stretched and fastened on the dam 

crest, making sure that enough extra wire length is left to accommodate maneuvering in 

future lifting operations.  

 The steel wire rope used to lower the box into position, remains fastened on the dam crest 

and left loose in order to be available for any future lifting of the trash racks.  

 

D. Legedadi Dam Instrumentations Replacement  

As described in the assessment report of the installed instrumentations Legedadi Dam, the 

installed instruments are categorized into three major groups:  
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1) Main Dam (Buttress Dam) Instrumentation 

The main buttress dam is equipped with a large number of instruments of various types; in 

general set into the concrete, which permit the following controls:  

  The settlement of the foundations and thus the movement of the structure, 

  The seepage of water through the foundation and through the concrete structure, 

  Various other minor aspects of the stability of the dam such as: 

o uplift pressure in the foundation,  

o o stresses at the base of the concrete structures, 

o  o temperatures (air, water, concrete).   

2) Secondary Dam Instrumentation 

The rock-fill type secondary dam is instrumented to measure:  

 Settlement of the foundations and the embankment and thus movement of the 

embankment crest, 

 Seepage of water through the impervious upstream face of the dam or through the clay 

blanket upstream of the dam, and through the foundations,  

  Water levels downstream, due to seepages from the reservoir through the foundations 

under the dam.  

 Generally, the measuring instruments are located:  

 At the highest section of the embankment (cross arm settlement device), 

  at 4 sections of the embankment (seepage through drain),  

  along the intake gallery (joints and drains), 

  downstream of the dam (seepage under the dam). 

 

3) Miscellaneous Measurements 

 The measurements involved here are:  

  level of the reservoir (volume of impounded)  

  raw water flow (Water Main)  

  downstream discharge (gates and scour pipes)  

For the hydrologic balance of the catchment, the following are necessary:  

 rainfall on the catchment  
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  temperature  

Rainfall measurements in the catchment are the duty of the Water Resources Department, here it 

is mentioned that measurement will be taken at the existing single rain gage station.  

 

The assessment report revealed that:  

 Currently, no instrument readings/measurements are being taken,  

 No previous instrumentation records are available and/or could be found,  

  The operators on site are not sure which of the installed instruments are functional and 

which are not as they are not trained to monitor the same.  

 

As per the finding of the assessment and the discussion that the Environmental Team made with 

the operators and supervisors, the major reason for the problem is lack of trained and 

experienced personnel.  Thus, it has been decided to replace the old instruments to up to date 

automotive instruments and provide training for the operators as part of the supply and 

installation contract.  

 

5.5.2. Major components of Legedadi Rehabilitation 
 

a) Dire Dam Restoration of Sealing of The Downstream Bottom Outlet  

AAWSA has assessed the problems of the downstream bottom outlet by hiring experienced 

professionals. The assessment identified the following issues.  

 The steel liner inside the outlet line is buckled over its whole length; 

 The total surface of the external face of this steel liner is entirely covered with traces 

of corrosion, and there are no traces at all of cement or concrete, which means that 

this external surface of the liner was continuously in contact with water, not only 

recently but for a rather long time. 
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 The general shape of the liner after collapse shows that the liner was completely 

buckled and crushed against the opposite side where the connection device with the 

concrete was probably most strong. In other terms, this general shape after collapse 

proves that the liner collapsed due to an external pressure much bigger than the inner 

one, and much bigger than the maximum acceptable value the liner could withstand; 

 The existence of several sources of leakage sources observed along the longitudinal 

profile of the bottom outlet proves that: 

 The rectangular concrete structure - 5.25 width and 3.30m high - made of 27 sections 

of 8m long each is not properly watertight and allows water entering from the 

upstream shell embankment into the bottom outlet; 

 In addition, these leakage sources prove that some preferential paths of leakage 

occur along the longitudinal gallery, along the totality of the shell upstream 

embankment. 

 

 

Figure 18: The general condition of the steel   

liner over the entire length 

Figure 19: Adjacent to the downstream gate 

As stated in the rehabilitation design document, the main issue of the Bottom Outlet 

downstream gate is the poor sealing. This can be restored by replacing the gate 

seals and repairing the sealing of the gate frame. 

b) Replacement of Dire Dam clapet valve of the upstream gate 

Assessment carried out by the rehabilitation design consultant indicated that the valves are 

highly corroded and liking. As the result, the rehabilitation design engineers recommended to 

replace fully the vale.  
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Figure 20: Dire dam calpet Valves 

Recommended procedures for the replacement are:  

 

1. Close the inlet valves and isolate the 

reservoir from water supply 

2. Close and secure the downstream 

Bottom Outlet gate 

3. Check that the upstream Bottom 

Outlet gate is fully open and close the 

clapet valve. 

4. Check that the clapet has mechanically 

closed (verify stroke of the hydraulic 

cylinder) 
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5. If mechanical movement is completed 

check if the clapet has sealed by 

discharging the pressure from the gate 

chamber. A sufficient discharge shall be 

provided to allow the water pressure 

below the clapet to press the clapet 

firmly against its seat. 

6. This operation can be done by 

connecting a T-piece and a discharge 

line between the two valves of the by-

pass connection. 

7. Close firmly the upstream bypass 

valve, open the downstream bypass 

valve and check the 

discharge/leakage of the clapet. 

8. If this test proves successful and the 

clapet has sealed then any leakages of 

the gate bonnet can be restored. 

c) Dire Dam Instruments Replacement 

For the systematic control of the performance of the dam, both during construction and 

operation, different instrumentation has been installed. In their assessment the panel of experts 

has noted that these instruments are those installed before the heightening of Dire dam. As such, 

most of them need rehabilitation/replacement taking the current dam situation into account to get 

reliable results of monitoring.  

 

 Staff Gauge 

For measurement of reservoir water level and spillway discharge level, staff gauges of height 

1.0m and 1.5 m are installed. The installation of these gauges is arranged in a staggered manner 

so as to help easy level readings. 

 

 Measurement of Reservoir Sedimentation  

Reservoir sedimentation is measured using sounding line capable of measuring the depth of 

water in the reservoir, so as to be able to obtain the elevation reached by the sediment deposition. 
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Sampling of the water turbidity in the reservoir shall be carried out by conventional hydrometric 

methods.  

 

 Monuments – Measurement of horizontal and vertical displacements 

Monuments are used for the measurement of vertical and horizontal displacements. These 

monuments will be located at selected points on the dam crest and downstream berms.  

The vertical and horizontal displacements of the dam shall be periodically controlled with the 

help of surveying instruments preferably having high degree of precision. Permanent bench 

Marks located outside the influence of the dam and reservoir will serve as the main reference 

points from which all surveying works for the control of vertical and horizontal displacements 

commence(See Figure 3.2, Instrumentation layout plan).Total number of monuments – 5 (five). 

 

 Piezometers - Measurement of Pore Water Pressure  

 Electrical (vibrating wire) Piezometers 

For the measurement of pore water pressure electrical (vibrating wire) piezometers are recommended. 

The piezometers should be located at critical cross-sections in the layout so as to measure and monitor the 

phreatic level in the dam embankment and foundation. The measurement includes the excess pore water 

pressure at different critical locations and also hydraulic pressure at the downstream portion and 

foundation of the dam.Total number of piezometers – 20 (twenty).  

 Open pipe piezometer 

The phreatic level in the dam body and the foundation will be measured by means of open pipe 

piezometers.  The measurement of water level in the open pipe piezometer is carried out by 

means of an electrical probe and the probe is lowered inside the measuring pipe by means of 

graduated connecting cable. Total number of piezometers was– 13 (thirteen).  

 

 Accelerograph – For measurement of earthquake ground motion acceleration  

For measuring earthquake ground motion acceleration, Accelerograph has been installed. Total number 

of Accelerographs was – 2 (two).  

 

 V-notch Weir – Seepage flow measurement 
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Seepage through the upstream face of the embankment and through the clay core and filters and 

infiltration water from rain is collected in drain pipes which subdivide the dam into three zones, 

i.e., central, right and left parts of the dam and from each of these zones‟ seepage water is 

collected by a pipe of about 40 cm diameter leading to the v-notch weir. 

These measurements are necessary: 

 For recording seepage and rain water on the downstream face of the embankment, 

 To indicate the zones where seepage occurs and to control on any variation in the flow of 

such seepage water. 

Regardless of the above listed components which need rehabilitation, the dams are at good 

conditions and can serve for long period of time with full capacity if the intended rehabilitation 

works are implemented. Thus, the rehabilitation works are very crucial to restore the dams to 

their original conditions and thereby provide adequate water supply for Addis Ababa City and 

the surrounding communities in sustainable manner.   
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6. Baseline Environmental Condition 
This section describes the existing environmental features of the project area based on primary as 

well as secondary data collected from different sources. The baseline condition will be used as a 

background against to which the potential environmental impacts of the proposed project will be 

assessed. The environmental setting of the proposed project area is described under three main 

headings of physical environment, biological environment, and socio-economic environment.  

 

6.1. Physical Environment 

6.1.1. Topography 

The topography of the Bereke Woreda is predominantly flat land constituting 70 % of all the 

land mass in the Woreda. 20 % of the land is undulating and the remaining 10 % is classified as 

gorges. Minimum, Mean and maximum elevation of the Woreda is reported as 2284, 2754, and 

3228m asl respectively as shown in the table-1. 

         Table 4: Altitude of Bereke Woreda 

No. Description Altitude (m.a.s.l) 

1 Maximum 3,228 

2 Mean 2,754 

   3 Minimum 2,284 

                Source: ESIA study of the project in 2010  

 

6.1.2. Geology of the Area 

The geology of the area consists complete succession of Precambrian basement, Palaeozoic and 

Mesozoic sediments, Tertiary and Quaternary volcanic and quaternary sediments. In general the 

dominant litho- logical units from the oldest to the youngest are Biotite gneiss, Biotite 

hornblende gneiss, Meta-gabro Granite, Palaeozoic sandstone, Lower sandstone, Gypsum 

(Gohatsion formation), Antalo limestone, Muger mudstone formation, Upper sandstone  

Deberelibanose sandstone), Aiba basalt, Tarmaber basalt, lower ignimbrite Entoto- rhyolite, 

trachyte and ignimbrite, Wechecha-Yere-Furi ignimbrite/trachyte & tarchy basalt, Quaternary 

plateau basalts of central Ethiopia and Quaternary supper facial deposits. 
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6.1.3 Climate 

The Bereke Woreda and the project area, like any other parts of Ethiopia, are characterized by 

four seasons. These are Bega (dry season, October-January), Kiremt (long rainy season from 

June to Septemer), Belg (small rainy season from February - May) and Meker from November to 

December.  

The area is divided in to three marked agro-climatic conditions. Woina Dega about 72 %, Dega 

is 22 % and Kola is 6 %. The reservoirs area is characterized by Woinadega climatic features. 

6.1.4 Temperature 

The temperature of the area is related with altitude. The mean monthly highest temperature is 

recorded from March to May with its average 25.8
0
C and peak is 30.9

0 
C in March for Station. 

The monthly mean minimum temperature is recorded from October to December with its 

Average 9.2
0
C and minimum 5.6

0
C in November for Fiche station. 

 

The mean monthly maximum temperature varies between 24.4
0
C during July to August and 

30.7
0
C during March to May, and the minimum varies between 12.4

0
C during July to September 

and 14.9
0
C during February to May. The mean monthly maximum temperature varies between 

18.4
0
C during July to August and 22

0
C during March to May, and the minimum varies between 

5.9
0
C during October to December and 8.9

0
C during March to May. The mean monthly 

maximum temperature at Addis Ababa varies from 25.7
0
C (March-May) to 21.2

0
C (July and 

August), and the minimum varies from 7.15
0
C (October- December) to 11.6

0
C (April and May).  

 

6.1.5. Rainfall 

The main rainy seasons in the project area is assumed to have similar rain pasterns to that of 

Addis Ababa. The rainy period is from June through September. The mean annual rainfall is 

1,000 mm (records from Bole meteorological station). The maximum, minimum and average 

annual rainfall is 1,250 mm, 700 mm and 1,000 mm respectively. Figure-7 depicts monthly total 

rainfall in mm. July and August have highest monthly total rainfall amounting 250 mm and 275 

mm respectively. The least monthly total rainfall was recorded in November (about 10 mm).  
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Figure 21: Annual Average Monthly Rainfall (1988-2003) at Sendafa Station 

 Source: ESIA study of the project in 2010 

 

6.1. 6.  Soil Type 

With regard to the soil type, the data obtained in the Woreda administration describes the 

Woreda land as 68 % to be clay soil, 20 % sandy soil and 12 % Red soil. The result is plotted on 

the graph figure-9 below. 

 

Figure 22: Soil type of Bereke Woreda 

6.1.7. Surface Water Resource 

The Study area which lies within the upper catchment of the Awash River Basin is areas of 

upstream and downstream of the Dire and Legedadi Dams. Legedadi catchment is divided into 
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four sub-catchments namely; Legeberi, Sekoru and Fule Lege Bolo. Dire catchment is divided 

into five sub-catchments namely; west 1, west 2, Bosena, Hurufa and Yeso. Each of the sub-sub-

catchments is drained by Legeberi, Sekoru –Fule, Legebolo, Sendafa, Bosena, Hurufar and the 

Yeso rivers. 

 

6.2. Biological Environment 

6.2.1. Flora 

Dire and Legedadi catchment area is noticeably covered with patches of eucalyptus trees here 

and there.  Natural vegetations are to a great extent diminished in Dire and Legedadi due to 

encroachment and clearance over the last century. Very few indigenous trees like 

Juniperousprocera and Hypericum quanrtinum are seen in the project area. The main 

vegetation in the catchment consists of production forests and scattered bushes. In general tree 

plantation is thick and well developed on the mountains but scattered and depleting in the 

villages. 

 

Grasses common to the project area are cynodon, dactylon, andropgon app, digitata spp, 

parcohetus communes, etc.  The common vegetation species of the project area is indicated in 

the table below.  

Table 5: Common Vegetation Species of the area 

Indigenous species Exotic Species 

1. Acacia Senegal 

2. Junipers Procera 

3. HageniaAbysinica 

4. Podocarpus Gracilior 

5. PygeumAfricanum 

6. Olea Africana 

7. Moraceal 

8. Cordia Africana 

1. Leucana- Seucocephalla 

2. Sesbania Aculeate 

3. Eue-Gamaldulensis 

4. Eue- Globulus 

5. Eue-Citriodora 

6. Acacia Decurrena 

7. Melanoxyion 

                 8.  EueGrandic 

 

6.2.2. Fauna 

The most common species of animal in Legedadi and Dire area and the surrounding are duiker, 

fox, hyenas, poexuines, hare, serval, monkey, leopard, porcupine, and bear.  
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The project area has diverse population of birds. The most common ones are aquatic and 

offshore birds. Goose, Hamerkop, Egyptian goose, blue winged goose, Pied kingfisher, wattled 

ibis are observed in the area. Some birds like game birds, pigeon, arboreal and areal feeders are 

reported to be retreated and moved other places from the project area (ESIA study, 2013). 

 

6.3. Socio Economic Environment 

6.3.1. Demographic Characteristic 
 

a) Population size 

 

Based on the information obtained from the Woreda Administration, Bereke Woreda has a total 

population of 102721 for rural area. Out of the total population males constitute 50333 (49%) 

and females constitute 52388 (51%) with slight difference. For the case of urban area population 

Sendafa town the capital town of the Woreda has a total population of 63,780. Out of this the 

males and female‟s population constitute 30,940 (48.51%) and 32,840 (51.49%) respectively. In 

the Woreda the size of the household is reported to be 21,856 and based on this the average 

family size for the Woreda is calculated to be 4.7 persons.   

 

Table 6: Number of populations by Kebele 

S/N Kebele Male Female Total HH 

1 YekaSeden 3003 3126 6129 1304 

2 Lege Beri Legebolo 2049 2133 4182 890 

3 L/cobaaBululta 3844 4001 7845 1669 

4 M/G/ Kombole 3362 3500 6862 1460 

5 Dabe Muda Goddo 2463 2563 5026 1069 

6 Dire Sekoru 2469 2570 5039 1072 

7 WerebiTenkele 1499 1560 3059 651 

8 Bura Dibibedebe Kike 1627 1693 3320 706 

9 Wolegewo 2679 2788 5467 1163 

10 Bura  M/TulluuKorbecha 1776 1849 3625 771 

11 Girar Barak 1971 2051 4022 856 

12 S/Goyo 2645 2752 5397 1148 

13 Mugaro H/abba Malaa 1921 2000 3921 834 

14 K/Jida H/qanno 1748 1819 3567 759 

15 RiphaDanbel 1544 1607 3151 670 
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16 RogiAbbuu 2154 2241 4395 935 

17 KontobaWadecha 1912 1990 3902 830 

18 AchinneQalate/ Urufa 3550 3695 7245 1541 

19 Bura Berek 1496 1557 3053 650 

20 JateMunyoo 2292 2385 4677 995 

21 Bura Aleletu 1208 1257 2465 524 

22 Chafe H/Kullo 1626 1693 3319 706 

23 Burra Berek 1496 1557 3053 650 

Total 50333 52388 102721 21856 

Source: Woreda Administration Office, 2021.  
 

The Woreda population has been projected based on initial population figures that are obtained 

from Population and housing census of 2007 report considering the average population growth 

rate of Oromia that is 2.9.       

Table 7: Bereke Woreda population projection 

  Year 

2022 2023 2024 2025 2026 2027 

Population 118,564 122,002 125,540 129,181 132,927 136,782 

 

b) Ethnic Composition 

In connection with ethnic group composition the great majority of the Woreda population is 

believed to belong to Oromo Ethnic group. Due to this Afaan Oromo language which is the 

working language of the region is very widely spoken in the Woreda than any other language.  

 

6.3.2. Economic Activity 

In the project Woreda the major economic activity of the rural population is mixed agriculture 

that is farming and livestock rearing. Like most of the rural areas in the country the activity is 

subsistence and it is carried out dominantly in its traditional forms resulting in less productivity. 

The core resource for this activity is land that is owned by individuals having the right to use on 

it.    
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a) Farming 

In the Woreda, in 23 rural Kebeles farming is carried out being the means of the livelihood for 

the local farmers. Hence the local farmers undertake the activity year to year on fragmented plot 

of land in its traditional forms with labour intensive. Because of this reason the local farmers 

cultivate their land using traditional ploughing tools that are manipulated by human and animal 

labour. As a modern input there are farmers who use inorganic fertilizer and pesticides to 

increase their productivity.   

 

In the Woreda agricultural activities is carried out primarily targeting for the family consumption 

and then for market consumption the surplus send to local market. Different crops are cultivated 

every year depending on the seasonal rainfall. According to information obtained from Woreda 

Agriculture and Natural Resource Office the major type of crops cultivated by the farmers 

include Teff, Wheat, Barley, Broad Beans, Field Peas, Lentils, Chick Peas, Vetch and Linseed.  

 

As shown in the table below in the year 2019/2020 about 32,511 ha of land was cultivated in the 

Woreda and 997,670.73 quintals of different types of crops was harvested.  Out of the total 

harvest production wheat production constitute the highest proportion with 48.27% and next 

comes Teff production constituting 24.14%. This shows that the two types of crop are largely 

cultivated in the Woreda. For the detail see table7.       

 

Regarding fertilizer utilization according to the same source of information for the year 

2019/2020 the farmers in Woreda have used as an input UREA, DAP and compost.    
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Table 8:  Woreda’s crop production for the year 2019/2020 

 

Source: Woreda Agriculture and Natural Resource Office, 2021.   

 

All the reported crops are rain feed that are harvested once every year except barley and Wheat 

that produced twice per annum. Apart from this in the Woreda irrigation farm practice is reported 

to be very limited among few farmers on small size of land plot.  According to data obtained 

from the Woreda Agriculture and Natural Resources office in year 2019/2020 there was about 

29354 ha of land cultivated under traditional practice. The major sources of water used for 

irrigation in the Woreda include rivers and springs.  

Table 9: Water source for irrigation 

 

No. 

 

Kebele 

 

source of irrigation 

 

Source name 

1 ChefeKule river Aleltu 

2 B/Aleltu river Chancho 

3 AchinneQalate/ Urufa river and Spring Kike 

4 B/Berek " " 

5 D/kike river " 

6 Dire Sokoru " Miti 

7 Bura Dibibedebe Kike " Legehola 

8 L/Beri Lege Bolo  " Chebi lake 

9 Welgewo " Legehola 

10 Y/Seden " Legehola 

11 S/Goyo " Chebi 

12 K/Wedecha Lake Kube lake 

13 Rogi " Kube lake 

Source: - Woreda Agriculture and Natural Resource Office, 2021.  

 S/N Crop Type Area(ha)
Productivity 

(Q/ha) 

Production in 

Quintal 
Percent 

1 Teff 8788 27.4 240802 24.14

2 Wheat 10649 42.2 481554 48.27

3 Barely 4378 40.02 17952.93 1.80

4 Broad Bean 3294 24.6 85992.9 8.62

5 Field Peas 365 21.17 7728 0.77

6 Lentils 2895 32.83 95070.5 9.53

7 Chick Peas 1645 32.14 52875 5.30

8 Vetch 462 33 15246 1.53

9 Linseed 35 14.5 449.4 0.05

32,511 997,670.73 100.00         Total 
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Irrigation farm practice in the Woreda is somehow practiced only in 13 Kebeles out of 23 

Kebeles. The major product of irrigation in the Woreda is also reported to be Potato, Cabbage, 

Carrot and onion.  In general, the prevailing situation indicates as the irrigation practice is not 

developed well that much to increase productivity.    

 

b) Livestock rearing 

The number of the livestock population in Bereke Woreda indicates how the Woreda farmers 

involve in the activity. According to data that is obtained from Woreda Agriculture and Natural 

Resources office for the year 2019/2020 there were about 154,530 cattle population, 101,522 

sheep and goats‟ population, 39,600 Equine, 128,189 poultry and 4,707 modern and traditional 

beehives. See table 9 for detail.  

 

However, the number of the livestock population is reported to be large, the activity is not 

carried out in its modern way type but rather it is dominated by traditional way of rearing. 

Because of this reason the activity is simply observed requiring large size of land and exhibiting 

less productivity. As per study team observation and obtained information from local persons 

there are some farmers who are trying to cross breed their local cattle with cattle that are 

assumed to have high milk production. In fact, in the management activity there is no significant 

difference than it was before the traditional ones that means cross breed cattle are let for grazing-

on-grazing land in the field.  

 

 

 

 

 

 

 

 

 

 

 



 

98 
 

 

Table 10: Number of livestock population in Bereke Woreda (2016/2017 -2019/2020) 

 

Source: Woreda Agriculture and Natural Resources office, 2021.    

 
 
 

c) Employment Situation 

Nearly all the households in rural areas area involved only in agricultural activities being self-

employed. Apart from this in the Woreda there are some persons who are employed in 

Government and private organizations.   

 

With this regard according to information obtained from the Woreda administration office there 

are about 1368 government employees and 2023 private employees in the Woreda. Whereas 

regarding unemployment situation it is reported that there are about 3058 persons who are 

registered for unemployment.      

 

S/N 2016/2017 2017/2018 2018/2019 2019/2020

128070 129866 138218 154530

31510 29537 36607 37374

34925 37550 38956 51337

14829 14853 15750 15922

19165 18466 19541 19962

8534 9683 11190 12975

19107 19777 16174 16960

83354 88689 96525 101522

79929 84139 91568 95555

3425 4550 4957 5967

30413 15352 39314 39600

9454 15187 16705 16762

120 165 181 186

Donkey 22428 22652 22817

4 Poultry 84589 90640 128189

Beehive 3651 3701 4707

Modern 845 869 1050

Transitional 417 417 426

Traditional 2389 2415 3231

74531

5

3857

1213

410

2234

2

Sheep and Goat 

Sheep  

Goat 

3

Equine 

Horse 

Mule 

20839

Livestock 

population  

1

Cattle 

Cow 

Ox

Heifer 

Steer 

Bull 

Cave
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d) Investment situation 

 
In the Woreda according to information obtained from the Woreda administration office there is 

an investment activity by individuals and organizations. The Woreda has provided land for few 

investors who are involved in dairy farm, horticulture, poultry food complex, agro industry and 

the like. So far about 228.48 ha of land is provided and occupied by investment activities.   

 

In terms of investment plan about 1460 ha. of land reserved for Turk investment group in the 

Woreda. In the same development it is noticed about 320 ha. of land is also reserved for other 

investment activities.  

 

7.2.3 Land Use pattern 

According to data obtained from Woreda Administration office and Woreda Agriculture and 

Natural Resources office the total area of the Woreda is 63159 ha that is covered by various 

activities and resources.  

.       

 
Figure 23:  Farm plot near to Legedadi River at upstream of Dire Dam. 

 
Data that is obtained from the Woreda Agriculture and Natural office indicates that the largest 

proportion of the Woerda land covered by agricultural activities. According to this source of data 



 

100 
 

cultivable land coverage is reported to be 29354ha (46.48%) and grazing land covers some 

15002 ha. (23.75%). In the same development the data depicts the coverage of forest to be 14355 

(22.73%). See table 10 below 

 

Table 11: Woreda Land Use Pattern 

  

 

 

 

 
 
 

 

 

 

 

 

 

Source: Woreda Land use and Administration Office  

 
 
Source: Woreda Agriculture and Natural Resources office 

 
Regarding land holding size for the rural areas, it is reported that some of the households that 

constitute 4288 (38.5%) hold 1-2 ha. This is followed by households whose land holding size is 

reported to be less than 1 ha constituting 2875 (25.8%).  See table 10 for the details.   

 

 In general, the land holding size of the farmers of the Woreda is found to be large when 

compared to other places where the largest holding size does not exceed 3ha.   

 

Table 12: land hold size in rural area of Berek Woreda 

Holding size  Number of Household % 

< 1 ha. 2875 25.8 

1 – 2 ha. 4288 38.5 

2 – 3 ha. 2657 23.8 

S/N Land Use  Area (in ha)  % of the total  

1 Cultivable  29,354 46.48 

2 Grazing  15,002 23.75 

3 Forest  14,355 22.73 

4 
Shrub and 
forest  

1,568 2.48 

5 Water  1,300 2.06 

6 Construction  580 0.92 

7 Industrial  1,000 1.58 

63,159 100.00       Total  
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3-4 ha. 893 8.0 

4-5 ha. 285 2.6 

> 5 ha 152 1.4 

Total 11150 100 

Source: Woreda Agriculture and Natural Resources office 
 
 

6.2.4. Social Infrastructure 

a) Education 

The Woreda education coverage by the year 2019/20 is reported to be 98% with an increasing 

trend according to information obtained from the Woreda Education office. According to this 

source of data in the Woreda there are 57 schools of different level owned by government and 

private. Out of these 52 schools are owned by government and whereas only 5 are owned by 

private individuals.   By level of category out of the total schools 45 are reported to be grade 1-4 

level and 9 grade 1-8 grade. Apart from this in the Woreda there are 3 high school or preparatory 

school.  

 

Regarding the number of students for year 2019/20 the obtained data shows there are 30699 

students in the above-mentioned schools. In terms of number by school level the largest number 

is reported for Grade 1-8 and next comes grade 1-4 with a number of 14096 and 12028 students 

respectively.  

 

As far as the number of teachers is concerned there are 907 teachers at all level of schools. Out 

of the total teachers 530 teach in Grade 1-8, 304 teach in Grade 1-4 schools and 39 teach in the 

KG level school (see table 11).  
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Table 13:  Number of schools, student and teacher in Bereke Woreda for the year 2010/11 

 

Source: Woreda Education Office, 2021.    

 
 
b) Health service 

Based on data that is obtained from the Woreda health office the health coverage of the Woreda 

for the year 2019/20 is reported to be 96%. In the Woreda there are 4 health centres owned by 

government, 3 clinics owned by private individuals and 23 health posts owned by government. 

By institutional distribution as the number of health post indicates there is one health post in each 

Kebele.  

 

In the above mentioned health institutions there are totally 75 professional workers and for detail 

there are 13 Nurses, 39 Health workers, 7Lab.Tecnicians, 2 midwifery and 23 health agents. As 

far as the scope of the service is concerned the existing health centres and health posts are 

providing the required service to the level of national standard for the Woreda population. 

Particularly the health posts that are found in each Kebele provide the primary health service that 

includes the first aid service at grass root level.           

 

With regard to the ten Top diseases in the Woreda based on data that is obtained from Woreda 

health office for the year 2019/2020 it is noticed that the case of Diarroea ranks first constituting 

16% of all cases. This is followed by Typhoid Fever and Pneumonia ranking second and third 

constituting 12.2% and 12.2% respectively. The detail is shown in the table 13 below.  

 

KG 1 up to 4 1 up to 8 9 up to 12 KG 1 up to 4 1 up to 8 9 up to 12 KG 1 up to 4 1 up to 8 9 up to 12

Govern

ment 
50 4 45 3 3280 11684 14096 886 21 239 530 34

Private 5 5 - - 409 344 - - 18 65 - -

Total 55 9 45 3 3689 12028 14096 886 39 304 530 34

Number of school Number of student Number of Teacher

Owner 
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Concerning HIV/ADIS case rural area of the Woreda it is reported that there are 5 HIV/ADIS 

positive persons. Out of this reported case the males are 2 and females are 3 in number.   

 

Table 14: Ten top disease of Bereke Woreda (2019/2020) 

No Diseases Cases Percent 

1 Diarrhoea 591 16.0 

2 Typhoid Fever 450 12.2 

3 Pneumonia 448 12.2 

4 Tonsillitis 409 11.1 

5 Typhoid Due to S. Tpyhi 326 8.8 

6 Typhus Fever 317 8.6 

7 UTI (Urinary Tract Infection) 293 7.9 

8 Helmethians 254 6.9 

9 Sever tebrila Disease 238 6.5 

10 Dyspepsia 333 9.0 

11 COVID 19 27 0.7 

Total 3686 100.0 

Source: Woreda Health office, 2021.    
 

c) Water supply 

According to data obtained from the Woreda Water, Energy and Mines office the water supply 

coverage of the Woreda has reached 59.4%. This indicates somehow more than half of the 

Woreda population has access to safe water supply at a near distance. For this achievement in the 

Woreda there are 233 water supply schemes. Out of these schemes, 129 are reported to be hand 

dug wells with hand pump, 37 are hand pump of shallow wells, and 9 are motorized deep wells 

and 58 on spot protected springs.  

 

By distribution these water supply schemes are distributed throughout all rural kebeles 

particularly each Kebele has one or more hand dug wells with hand pump. The shallow wells are 

also distributed throughout 19 kebeles and similarly the motorized deep well schemes are 

distributed in 5 kebeles. Along this 10 kebeles have on spot developed springs. As per the data 

obtained, out of the total schemes about 233 schemes constituting 86.3% are reported to be 

functional whereas 37 schemes constituting 15.9 % reported to be non-functional mainly because 

of technical problem.  See table 14.  
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As far as cattle trough and washing basin structure is concerned out of the total water supply 

schemes according to the same source of data only four schemes have cattle trough and fourteen 

schemes have washing basin structure.   

 

Regarding those households who do not have water supply access according to information 

obtained from the office the main sources of water supply are rivers and unprotected springs. For 

such households average walking distance to fetch water is reported to be 1 hour for a single trip 

being the heavy burden on the local women and their daughters.  

 

In the Woreda, for cattle watering except a very few households who use cattle trough at the four 

water points nearly all use Rivers or streams that are found at a near or far distance. Bathing and 

clothe washing activities are also carried out at Rivers. To narrow the gap between demand and 

supply of water AAWSA undertaking a lot of effort in different kebeles, because the Woreda is 

the major source of water for Addis Ababa city.     

 
Table 15 :  Existing water supply scheme in Bereke Woreda by functional status 

 

Scheme type 

Functional Status Total 

Functional  Non functional  

Deep Well (Motorized)  9 3 12 

Shallow Well  37 12 49 

Hand Dug Well With hand pump   129 20 149 

Spring on spot  58 2 60 

Total  233 37 270 

Source: Woreda Water, Energy and Mining office, 2021.    

 
 
d) Sanitation service   

According to information obtained from the Woreda health office the Woreda sanitation 

coverage in terms of latrine is reported to be 34% for the year 2018/2019. In the Woreda among 

the total households it is reported that about 8043 has family latrine under well practice.  
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Beside this in the rural areas of the Woreda including the catchment areas liquid and solid waste 

are not managed in sanitation manner. So that whatever waste is generated the common practice 

is to leave it where it is generated excluding the home situation.    

 

6.2.5. Physical Infrastructure 

 

a) Road 

In terms of road Bereke Woreda is reported to have about 33 km of asphalt road and 361 km of 

gravel roads benefiting the Woreda population directly or indirectly. Out of the total length of 

asphalt road the 20 km is part of the main road that extends from Addis to Mekele via Deber 

Berehan and Dessie. The remaining 13 km asphalt road is the road to Legedadi treatment plant 

that has been constructed by AAWSA and dry waste removing Office.  

 

The existing 361 km of gravel road within the Woreda connects different rural Kebeles and other 

neighbouring Woredas. The majority of the rural communities are directly benefited from these 

roads to transport their agricultural products and to reach the capital town Sendafa for different 

purpose including market, administration issues and the like.           

 

b) Telecommunication and postal service 

In Sendafa the Woreda capital town there is reliable communication network that is supported by 

analog and digital and high frequency mobile. Hence the Woreda population is getting the 

service easily for different purpose including for social or economic issues except 8 villages have 

no network. 

 

In addition to this in rural areas of the Woreda there is wireless telephone and network for 

mobile telephone. With regard to the postal service in the Woreda there is one post office agent 

being located in Sendafa town providing the service for the Woreda population.  

 

c) Bank and Microfinance 

In Bereke Woreda there are five Banks, a branch of Commercial Bank of Ethiopia, Oromia co-

operative, Oromia international, Awash international and Absiniya Banks in Sendafa town 

serving the Woreda and the surrounding communities. In addition to this there are microfinance 



 

106 
 

establishments that are located in Sendafa town, particularly targeting the Woreda population to 

be the beneficiary of the saving and credit services.     

 

d) Energy 

The Woreda capital town Sundafa and other small towns along the main road and off the road 

get electric power supply from the national grid. Those communities who get the service use the 

power for different purpose mainly for night lighting and food preparation.  

 

On other hand the rest of the rural residents use dung cake (that is prepared at homestead and or 

collected from the field), firewood and crop residue as main source of energy for food 

preparation. For the lighting purpose kerosene is utilized widely among the Woreda rural 

population.   

 

e) Housing units and settlement pattern 

In the Woreda particularly rural areas housing units are constructed for residential purpose. 

Housing units that are found in the rural areas can be categorized in to two types that are 

thatched and corrugated iron sheet roof.  

 

Unlike the previous situation housing units that have corrugated iron sheet roof are observed 

somehow exceeding the number of thatched roof housing units. For both type of housing units 

the main construction material used by local people is wood and mud that is used for wall 

plastering purpose.  

 

Corrugated iron sheet roofed housing units are usually constructed having rectangular shape. 

Such housing units also have in most cases two doors, one window for ventilation and partition 

for bed room. The construction is carried out by semi-skilled carpenters on payment and family 

labour to same extent. In most cases for such type of housing units there is service quarter that is 

constructed of thatched roof.   

 

With regarding to housing unit of thatched roof the shape is circular. Such housing units have 

only one door without any other proper ventilation except small holes. Internal partition is 
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common for different purpose including for bed, cooking and crop storage and the like. Thatched 

housing units are constructed by the labour of the family members, friends, neighbourhoods and 

relatives.        

 

As far as the settlement is concerned it is noticed that there are three types of settlement in the 

Woreda for rural area. The first type of settlement is group settlement where extended families 

are settled together. This is the dominant settlement pattern encompassing most of the 

households. The second one is village type of settlement in which different groups of people 

reside together. The third type of settlement is scattered settlement that is determined by 

individual households.  

 

6.2.6. Gender Issue 

For this study purpose the gender issue that prevails in the Woreda is discussed in reference to 

the rural area‟s situation since the large majority of the Woreda population resides in rural area. 

With this consideration the gender issue that prevails in the Woreda is noticed to be most likely 

similar to the situation of other areas in the country. To this effect in terms of social role and 

responsibilities it is the women who shoulder the heavy burden than men among the family 

members. Hence women are responsible for the household activities; such as preparation of food, 

take care of children, fetching water, gathering of firewood or preparing dung cake, milking cow 

and the like.  

 

In addition to this the women has the responsibility to care of aged person and sick person of the 

family members. Related to economic activity women have also significant roles and 

responsibilities. In this case the women are expected to involve in farm activities including 

weeding, harvesting, trashing, transporting crops from field to home and the like but excluding 

ploughing.   

 

However, the women have equal contribution in all agricultural, the activities their power of 

decision on product utilization or benefit side is not absolute like that of the men. Men 

traditionally have more power and authority in decision-making; and control and access to the 

overall family resources.  
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When it comes to division of labour among the children within family the daughters are 

supposed to shoulder the work load in sharing the women whereas the load of sons is less since 

they are expected to support the men outside home in agricultural activities. This is believed to 

be one of the factors that contribute to limited school enrolment of female students.   

 

In general, the prevailing gender issue in the Woreda in terms of equal right for every affair 

without sex discrimination seems that is getting improved from time to time and year to year. 

But still what remains being the source for unchanged practice is access to family resources that 

privileges the men. This remains not only being the source of inequality but the source of 

conflict among household. So that it needs concerted effort to come up with the positive attitude 

through strong awareness creation.   

 

6.2.7. Gender Based Violence Prevalence and Determinants 

The adoption of Agenda 2030: The Sustainable Development Goals in 2015 has provided a 

critical focus and an international framework to address all facets of gender equality, with SDG 5 

outlining a series of targets related specifically to gender. Crucially Agenda 2030 invokes a very 

holistic understanding of gender inequality, its causes and implications. The Agenda recognizes 

gender equality not only as a fundamental human right but a „necessary foundation for a 

peaceful, prosperous and sustainable world‟1. Although Gender Based Violence also affects men 

and boys, it is the most widespread and egregious global violation of women and girls‟ human 

rights. It is also the greatest barrier to achieving broader societal gender equality and the SDGs.  

Gender based violence often occurs in resources limited areas such as Ethiopia i.e in all 9 

Regions and two Administrations (Addis Ababa and Diredewa). It could result in physiological 

adverse impacts such as: stress, anxiety, depression, unsafe abortion, unwanted pregnancy and 

sexually transmitted infections, based on Women and Children Office of Berek Woreda, though 

the violence in rural area occurs, endeavors were made on awareness creation in preventing GBV 

at home, school, health center and in association like ”Idir”.. 

In addition, efforts were made to strengthening Gender Mainstreaming in all sector offices of the 

Woreda, particularly to empower women at different level of positions. And the Woreda is 
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working with all stake holders including Oromia Regional Offices and Non-Governmental 

Organizations in the area of Gender equality. 

In connection with the rehabilitation of Legedadi and Dire Dams discussion were made with the 

community regarding the impact, expected benefit and role of the community in the 

convalescence of the project, accordingly they reported that they were willing on the 

implementation of the project and need to get safe and suffice water supply in affordable price to 

keep up their health. Above all the community requested that the supply of water should be safe 

and sustainable not only for potable but also for sanitation facilities. Women and girls of the 

local community are most often the primary users, not only suppliers.  And women and Girls are 

the one that forced to travel long distance after many hours to meet their families‟ water needs 

which may expose them to Gender Based Violence.  
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7. Stakeholder and Public Consultation 
 

7.1. Major Stakeholders Consultation 
 

To conduct the study of this ESIA, the study team have been tried to identify primary stakeholders in 

order to undertake consultation and define the role that should be played and the responsibility 

that should be discharged during the planning, construction and implementation phases.  The 

most primary stakeholders are the dams‟ operators and supervisors as they are responsible for 

proper operation of the dams. The other major stakeholders are the administrative structure of the 

project area, Berek Woreda Administration and concerned sectoral offices of the Woread, 

mainly, Agriculture and Rural Development Office; Water, Mines and Energy Office; Women 

and Children Affairs Office; Health Office; Education Office; and Environmental Protection and 

Climate Change Office. On the consultation process concerned persons were contacted and 

briefed on the objective of the proposed project. From the consultations, it was realized that all 

the above-mentioned major stakeholders have positive attitude towards the project so as to 

contribute and facilitate the project activities during construction and operation phases.  

 

7.2. Public Consultation 
Public consultations have been conducted on March 15/2021 at two places. The first consultation 

was held at Dire Sokoru Kebele where Dire DaM is located where as the second consultation 

was carried out Chabi Sire Goyo Akaki Kebele. On these two public consultations about 110 

persons have been participated. Most of the participants are the one who do have complain on 

the implementation and operation process so far done.On the discussion, different groups of 

persons including elders, educated persons, local administration representatives, women and 

youths have participated actively.  

 

The main issues discussed during the consultations were:  

 Information disclosure to the local people regarding the rehabilitation of the dams; 

 To date advantage acquired by the surrounding communities due to the implementation 

of the dams; 

 Complains on to date implementation and utilization process of the dams; 
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 Catchment Management; and 

 Views and Concern of the communities in the rehabilitation works and their willingness 

to take a part.    

 

a. Information Disclosure to The Local People Regarding the Rehabilitation of The 

Dams 

The communities have been asked whether they have adequate information about the 

rehabilitations of the two dams. Some of the participants specified that they have heard the 

information as a rumour and most of the participants stated that they do not have any 

information. Consequently, detail explanations have been given to them by the study team and 

the representatives of Bereke Woreda Administration.  

b. To date advantage acquired by the surrounding communities due to the 

implementation of the dams 

The areas communities explained that they have obtained limited job opportunity during the 

early construction of the dams and most of the employed guards during the operations of the 

dams are from local people. They have also pointed out that AAWSA in collaboration of 

different NGOs is distributing fruit trees mainly appeal for catchment management even though 

adequate awareness creation has not been developed among the communities to develop 

ownership. 

 

The community of Legedadi area has also expressed that the dam is serving them as water source 

for their livestock.  

C. Catchment Management  

The communities explained that catchment management is not only important for the 

sustainability of the reservoirs but also to keep the fertility of their farming land. They have 

declared that they will enhance the catchment management of the area for the sake of their own 

benefit in collaboration with AAWSA.  
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D. Views and Concern of the communities in the rehabilitation works and their 

willingness to take a part.   

The communities of the areas of the two dams underlined that the failure of the dams will cause 

catastrophe on their life and properties. For this, they are highly willing full and ready to provide 

any support requested from them.  

E. Complains on to date implementation and utilization process of the dams 

The two dams‟ areas communities have different complain on the construction at the beginning 

and operation process. The type and level of complain varies from site to site.  Based on the 

complain of the communities, discussion have been carried out with Berrek Woreda 

Administration and AAWSA higher officials.  The complaint of each site and response of the 

Woreda and AAWSA is briefly presented as follow.  

 

Dire Dam Surrounding Community Complain and Response Given 

During the construction of Dire Dam, the displaced people have been settled at Sokoru (east of 

the dam) and Walage (west of the Dam). The ones settled at Sokoru have been rehabilitated in 

better condition as compared to the Walage settlement site. They obtained water, school and 

other facilities. Currently, they have electric power and gravel road. Through time, the area is 

become urbanized. No social services have been developed for Walage Rehabilitation site.  Thus, 

most of the complaint has been raised from the Walage Site. The complaint raised by Dire Dam 

surrounding communities and the given responses are described briefly as follow: 

 Lack of Water Supply: The walage community claimed that during the construction of 

the Dam, AAWSA has promised as it develops social services such as water supply, 

school, road and electric power adequately. However, AAWSA did not keep its promise 

of water supply that goes to the extent of private connection andobliged to use stagnant 

and unclean water that affects human.Both AAWSA and the Woreda Administration 

acknowledged the claim of the community. During the preparation of this ESIA draft 

report,  AAWSA stated that, to solve the water supply problem of the community, it is on 

contract award process to drill one deep well to supply adequate water to Walage and the 

surrounding community.  

As per its commitment, AAWSA has drilled two deep wells that expect to benefit 92,000 

people on the base of 25l/day/capita (the current water supply standard of the country) 
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and providing service for the community. The design period of these water supply 

systems are 20 years (2042) and expected to fulfil the water demand of the communities 

in their design period.  

 Lack of Electric Power: The community also claimed that AAWSA has promised to 

supply electric power but has failed to keep its promise. The Wored administration 

explained that lack of electric power is not the only problem of the Walage Community 

but also it is the problem of the majority of rural people of the Woreda. According to the 

Woreda statement, out of 23 rural kebeles of the woreda, only 8 kebeles have accessed 

electric power for very few areas. To overcome the problem, power demand study has 

been conducted for 12 kebeles and submitted to National Energy access program and 

waiting for the response.  

 Over Aging of Bridge:  It has been claimed thatduring the construction of the dam 

which is25 years before, AAWSA has built poorly constructed small bridge at 

downstream of the dam. Because of serving for long period of years, the dam has been 

broken-down and exposed the people to different problems. They are calming that, during 

rainy season they are losing women under birth giving and other patients as they can not 

take them to health institutions. To solve the problem of the community, the current 

management of AAWSA has promised to rehabilitate and upgrade the bridge by the next 

year by government budget.  

 Lack of Access Road:  The communities found at upper and down streams of the dam 

are raising as they are suffering with lack of access road. The community of Sokoru town 

also claiming the lack of internal road accesses. To address the problem of the 

communities, the issues have been discussed with Berrek Woreda administration. The 

Woreda explained that the current plan of the woreda is focusing on kebele to kebele 

connecting road not within the kebele or internal roads accesses. However, they 

undertook as they will investigate the significance of the problems and address 

accordingly.  

 Discrimination of Job Opportunity: It has been pointed out that the only job 

opportunity so far created for the local people is only for guard. No priority has been 

given for local people in other job opportunities. All professional employees are from 

other areas while there are several jobless educated youths in the area. They are 
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comforting that there is high job opportunity discrimination in engagement of 

professionals. For this, discussion has been carried out with AAWSA on how to rectify 

the problem. The current management of AAWSA underscored as they will investigate 

the issue and take correction actions.  

 

During the community consultation, it has been agreed that most of the lack of social service 

problems have been created due to lack of appealing to concerned organization and made 

properly follow ups.  Accordingly, the following persons have been nominated as development 

committee.  

1. Mr. ShifarawuTuffa 

2. Mr.  MangistuNagasso 

3. Mr.  KafteDagima 

4. Mr.  BalchaHunde 

5. Mr.  Leta Negashu (see minute of meeting-annex-2) 

 

 

Figure 24: Community Consultation with Dire Sokoru Kebele People, March 15/2021 

 

Legadad Dam Surrounding Community Complain and Response Given 

The community of Legedadihas better social infrastructures as compared to Dire community. 

Downstream of the community has obtained water supply commencing from the early 

establishment of Legedadi Dam and treatment plant. Out of nine Gots of the Kebele, 8 of them 
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have access for adequate water supply service. In this fiscal year (2020/21), AAWSA has 

constructed different internal access roads for the surrounding communities.  However, still the 

communities are seeking more services. Some of the complaint raised and responses given are 

described as follow.  

 Lack of Electric Power & Job opportunity discrimination: In similar to dire dam 

community, there is a claim on lack of electric power and discrimination of job 

opportunity. The response of AAWSA and the Wored is the same as of the response 

given for dire case.  

 Lack of Water Supply: It has been stated that out of the 9 gots of the Chabi Sire Goyo 

Akaki Kebele, Gote #3 has obtained water supply for several years. It is this year 

AAWSA drilled one deep well to supply water the community. Still, they have 

complained on the distribution of Public fountains under construction by stating the fact 

that the appointed committee by the community has made biasness to ward their 

vicinities. The Woreda Water, Mines and Energy has claimed to take correction action 

after assessing the facts.  

As per its commitment, AAWSA has completed the water supply system and provided 

adequate service for the community. It is expected that the developed water supply 

system will full fill the water demand of the community for the coming 20 years.   

 Impact on Crops by chill weather from the reservoir and Migratory Birds: It has 

been expressed that Chill weather blowing from the reservoir water is always affecting 

the crop production of the area. Birds of different types have been also migrated to the 

area and affect seed that is sawed and the growing crop. To prevent these migratory birds, 

women and children who are enrolled chasing away instead of enrolling their home 

activities and attain their school (see Minute of Meeting from annex-3)  
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Figure 25: Legadai Dam area Community Consultation, March 15/2021 

In general, the local people have accepted and showed their readiness and interest to support the 

proposed project recognizing that their expectations are taken into consideration and put in place 

while implementing the project. AAWSA, also underlined that as they are exerting all necessary 

efforts to overcome the social and environmental problem of the community to create good 

harmonization between communities and the project.  

8. Potential Environmental and Social Impacts and Proposed Mitigation 

Measures 
 

The rehabilitation of the dam is expected to bring a number of important socio-economic benefits 

and certain extent of negative environmental impacts. The main potential environmental impacts 

of the proposed project and its mitigation measures are discussed below in the following general 

sequence: physical, biological and social environmental impacts. 

 

8.1. Positive Impacts 

 

i. Reduction in water borne diseases  

The implementation of the rehabilitation of the dams will enable AAWSA to supply clean water 

for Addis Ababa resident and the project surrounding communities which have significant 

impact in reduction of water born disease such as dysentery, cholera and others.  
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Enhancement Measure: As Dire and Legedadi Dams are the major water supply source of Addis 

Ababa City, the rehabilitation of the dams is very critical to supply clean water for Addis Ababa 

Resident and the project surrounding communities. Thus, the rehabilitation work should be done 

with concentrate efforts and regular maintenance should be provided based as per operation and 

maintenance manuals developed for the dams.  

ii. Improve the welfare of Addis Ababa Resident and project surrounding communities 

Provision of adequate water in sustainable manner as the result of will improve the welfare of 

Addis Ababa residents and project surrounding Communities in hygiene, sanitation, 

productivities, etc.    

Enhancement Measure: AAWSA and concerned stakeholders need to make concentrated efforts 

for the rapid rehabilitation of the dams.   

iii. Strengthen the capacity of AAWSA and Project Surrounding Institutions 

For the implementation of the project, different capacity building topics have been identified to 

be provided for AAWSA staff and Bereke Woreda different sector offices staff in the area of 

catchment management, operation and maintenance of the dams, financial management, etc., 

which enhance the capacity of town and the project surrounding institutions in financial and 

technical capabilities.  

Enhancement Measure: Capacity building trainings should be given on regular base by 

identifying the capacity needs at different levels in relation to the sustainability of the project 

both in financial and technical wise.  

iv. Provide Sustainable Drinking Water for upper streams Livestock 

Livestock found in the upper streams of the dams are currently obtaining water from the 

reservoirs of the dam. Rehabilitations of the dam will maintain water supply for the livestock.  

Enhancement Measure: To keep the quality of the water, AAWSA need to provide livestock 

watering system for the upper streams of the dams.  

vi. Enhance Community and Project Relationship  

Since some years, AAWSA is providing teaching material support for students and creating 

access roads for the surrounding communities. The rehabilitation of the dam will create 



 

118 
 

continuity for the community and project relationships   due to the fact that the two dams are the 

primary water supply source of AAWSA.  

Enhancement Measure: Currently, AAWSA providing fruit trees for the surrounding community 

in collaboration with different NGOs for the dams‟ catchment management. This intervention 

needs to be further strengthened and widen as fast as possible.   

vii. Create Job Opportunity  

The Project is anticipated to create employment opportunity for skilled and unskilled persons 

during construction and operation phases of the project. During the construction period semi-

skilled and unskilled labour would be hired by the contractor or its sub-contractor. The job 

opportunity created by this project will primarily benefit local people from the surrounding areas.   

 

Enhancement Measure: during construction period, AAWSA should instruct the contractor to 

give priority for the local persons without sex discrimination. For operation period for the 

availability of employment opportunity AAWSA should give priority for the local persons.   

 

viii. Business opportunity  

Persons who live around the project construction sites will have the opportunity to provide 

various services such as food, tea and coffee to the construction crew. 

Enhancement Measure: Cooperative office of the Woreda should aware small cooperatives found 

in the area to supply construction materials such as sand, cement, gravel, etc., and provide 

entertainment services for manpower enrolled on the rehabilitation works of the dams.  

ix. Impact on Women and Vulnerable Groups 

Women generally have very different roles in water supply and sanitation activities. These 

differences are particularly evident in the rural areas. Often women are the main users, providers 

and Managers of water in the household. Women are the guardians of household hygiene. Hence 

women tend to benefit most when access to water, the quality and quantity of water improves. 

Improvements in water supply and sanitation infrastructure are likely to shorten women‟s and 

girls‟ time spent carrying heavy containers to collect water thereby freeing up their time for 

income generating activities and schooling. It is therefore essential to fully involve women in 

water supply and sanitation programmes. Improvements in water supply and sanitation 
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infrastructures will help increase women‟s human capital, reduce their time constraints, allow for 

new income generating activities and improve community health. Vulnerable groups such as 

elders, physically disables, etc., are also highly benefited from the provision of sustainable water 

supply.  

Enhancement Measure: By implementing this project, the poor women and vulnerable peoples 

will have access to clean water and will benefit from such services in terms of improving family 

health and enhance the productivity of women in the society. 

x. Enhance Environmental Conservation of Dire and Legadai Catchments 

Currently, AAWSA intensively engaged in catchment management by enrolling different 

national and international NGOs and the surrounding communities to obtain the required water 

amount.  

Enhancement Measure: The catchment management interventions should be strengthened to 

sustain the water sources of the dams. Catchment Management and Water quality department of 

AAWSA ought to take the responsibility.  

xi. Improving habitat for wildlife and birds 

Conservation measure such as planting endogenous trees within the proposed sanitary zone is 

recommended to minimize human and animal interference with the reservoir. The introduction of 

a sanitary zone around the Dire reservoir will also create suitable habitat for wild life and birds.  

Enhancement Measure: Sanitary zones of the dam should be properly managed to keep the 

quality of the water in reservoir which will create favourable conditions for wildlife and bird‟s 

habitat.  

xii. Minimizing Soil degradation and wind Erosion 

The proposed sanitary zone with dense vegetation will reduce soil erosion. The establishments of 

the sanitary zone that will be established as part of the project development will improve the soil 

cover and increases biomass in the area.  

Enhancement Measure: Conservation measure such as planting trees and terracing activities 

around the reservoirs as per the recommendation will serve as wind breaker thereby reducing the 

wind erosion problem. 
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8.2. Adverse Impact on Biophysical Environment and Proposed Mitigation Measures  

 

A) Air pollution due to dust and Emissions from Vehicle  

Air pollution by exhaust of the vehicles and machineries due to transport of the equipment and 

material is a further negative impact usually closely related to the construction area.  The road 

lead from main Asphalt road to Dire Dam which about 6.3 km is gravel road. Vehicle and 

Machinery movement on the road can cause dust blow and cause air pollution and affect the 

communities along the road.    All these impacts are temporary and limited to activity areas, 

where machines are used.  

Mitigation Measure: It is recommended to moisten the soil whenever dust generation exceeds 

acceptable levels. Also, the roads used by trucks for transportation purposes should be sprayed 

with water when required.  

B) Soil Pollution  

There could be some adverse impacts on soils resulting from contamination by hazardous 

substances. The likely sources of soil pollution would be spillages of oils and fuel from engines 

of vehicles, mainly, Machineries, construction equipment and improper disposal of used oils and 

lubricants.  

Mitigation Measure: To mitigate the anticipated impacts, the following measures are proposed: 

 Regularly check for leaks under all operating vehicles and equipment to avoid leakages 

by regular and effective maintenance,   

 Implement proper handling of oil and fuel to avoid pollution by spillages, 

 Avoid disposal of used oils in the field, by strictly controlling & documenting waste 

disposal process. 

C) Water Pollution due to Leakages from Machineries  

Rehabilitation related activities may affect water quality the reservoirs. The factors that may 

cause the decline of water quality are: disposal of waste, leakages from machines and vehicles or 

washing and cleaning of vehicles and machines in local water bodies and the water in the 

reservoirs; waste oil, grease and de-greasing solvents from machineries; occasional release of 
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pollutants such as fresh concretes and waste water generated during various construction 

activities.  These effects may also affect water quality of water sources in vicinity of the project 

area (both ground and surface water resources). Generally, anticipated impacts are likely to be 

fewer, short-term and largely localized in extent.  

Mitigation Measures: To mitigate the anticipated impacts, the following measures need to be 

taken: 

 Maintain all construction sites in a clean and safe condition and provide and maintain 

appropriate facilities for temporary storage of all wastes before transportation and 

disposal; 

 Take all precautionary measures when handling and storing fuels and lubricants, to avoid 

causing environmental pollution;  

 Locate storage facilities far away from natural water bodies; and  

 Conduct periodic water quality monitoring. 

 

D) Impact of Waste from the Construction sites 

Improper disposal of construction wastes could reduce the aesthetic of the areas and may cause 

pollution.  

Mitigation Measures: All waste containers, litter and any other waste generated during the 

construction shall be collected and disposed of at designated disposal sites in line with applicable 

Ethiopian government waste management regulations. 

 

E) Loss of Vegetation 

For heavy machines travelling, broadening of access road in the compound of Legadaid Dam 

may require. This can cause clearing of some few tree found along the road.  The anticipated 

impact is very minimal and localized.  

Mitigation Measure: Care should be taken not to affect trees   wherever possible. If cutting of 

trees is unavoidable, replanting of indigenous trees after completion of the construction work is 

essential.  

F) Impact on Wildlife  
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Limited wildlifes are living in batch mane made forest found in Legadai Dam compound. The 

existing wildlife could be affected by noise, dust, vehicle movements and human activities 

during the rehabilitation of the dams. The Impacts on fauna during construction phase are 

temporary, restricted to small areas and reversible, thus are of minor significance.  

Mitigation Measure: Careful inspection about the working area during the construction is 

necessary in order to avoid adverse impacts. 

8.3. Adverse Impact on Socio-Economic Environment and Proposed Mitigation 

Measures 
 

1. Historical, cultural, archaeological, recreational and religious 

In Both dams, the rehabilitation construction activities are carried out in their compounds. No 

cultural, archeological, recreational and religious sites can be affected by the project or influence 

the proposed project. 

2. Displacement  

As all the rehabilitation activities are carried out in the premises of the dams, there is no any 

property and land of privates or communal to be affected. Thus, there is no any displacement in 

association with the rehabilitation of the dams.  

3. Occupational Safety and Health Hazards 

During the construction phase, number of labour force will be engaged in different construction 

activities that can lead them to accidents. Particularly, during installation of spillway emergency 

stop-logs, there could be downfall of in the reservoir water. The engagement of large number of 

people could also have impact for COVID-19 transmission unless and otherwise proper care 

taken.  

Mitigation Measure: Possible mitigation measures to minimize the impacts to acceptable level 

are:   

 providing periodic training and practice sessions on safe operational procedures; 

 use protective/safety devices (life saver, safety shoes, helmet, life safe jacket, boat for 

emergency, etc.);  

 COVID-19 safety measures including wearing face masks, sanitary facilities, etc. should 

be provided properly for workers;  
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 avail first aid kits; and 

 The environmental guideline for construction contractors (Annex v) of the ESMF shall be 

applicable, including the requirement of the contractor to prepare an EHS-MP for the 

relevant subcontractors.  

 

4. Dusts nuisance within the construction sites 

Dusts could be generated within the construction sites during the rehabilitation works. It is 

mostly associated with creating of small canal on the wall of spillway to embedded stop-logs 

equipment.   

Mitigation Measure: spray water to arrest the dust whenever dust generation exceeds acceptable 

levels and provide safety materials for the workers to protect from dust impacts.  

 

5. Impacts on Public Health 

The incoming of heterogeneous health status of the labour force for the construction purpose will 

provide a favorable environment for the propagation of sexually transmitted diseases. These 

diseases are not linked to the environment but to human behavior.  For this, early detection and 

treatment of infected cases before the disease is spread to healthy people. COVID-19 could also 

spread due to the flux of labour forces into the project area.  

Mitigation Measure: The health education activities must be integrated into the public and 

environmental health services in the project area. The Kebele Health Extension Workers along 

with support from the Woreda Health Office must make the individual family and community 

aware of the cause of communicable diseases. Major duties to be performed in this regard are: 

 Sensitization and education initiatives should be given for the project workers and 

incoming labor forces as specified in WB Guidance Notes related to COVID-19 

prevention adopted by Ethiopian Government.  

 environmental hygiene should be maintained and health services should be made 

available so as to improve the health of the population; and 

 special attention should be paid to HIV/AIDs, under nutrition and malnutrition, 

communicable diseases including venereal diseases, etc.   
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Actions to manage Sexual Transmitted Diseases (STD) and HIV/AIDS risks associated with the 

project implementation are: 

 design and implement awareness and education campaigns concerning STDs and AIDS; 

 train health workers to be more effective in the diagnosis and treatment of STDs; 

 consistent with the national HIV multi-sector approach, devise mechanisms to empower 

local administrations to develop advocacy for improved access to HIV counseling and 

testing, and STD prevention and care;  

 COVID-19 protection awareness creation should be given for the community and the 

workers in accordance with the national guideline; and 

 Establish and maintain appropriate surveys 

 

6. Traffic Accident  

For construction activity it is inevitable that a number of different types of vehicle and heavy 

machines will be deployed to transport equipment and materials in the project areas. With this 

consideration it is anticipated that high traffic accident would be occurred during construction 

period on human being and livestock particularly.  

The accident is anticipated to be occurred both on human and livestock mainly while crossing 

the road at different point within the project areas. For such impact there is no target group or 

quantified figure. In general, the impact because of the traffic accident could be extended to 

human life even beyond property and physical injury.    

Mitigation Measure:   The accident that is anticipated to be created in the project areas during 

construction period is believed to be reduced through undertaking timely mitigation measures. 

To this end in order to avoid or minimize the accident the proposed mitigation measures include:   

 Awareness creation for all the drivers to be given by the contractor who manages the car 

drivers‟ activity.  In the contract agreement Occupational, Health and Safety  (OHS) 

should be properly addressed.  

 Driving speed should be limited by the drivers and should be monitored against sated 

speed.  

 Awareness should be created among local children, school students and their family on 

car accident by implementing agency in cooperation with Kebele administration.  
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 Putting traffic signals (signs) at road sides using local languages to minimize accident 

and death of pedestrians and motorists. 

7. Damage to Access Roads 

The movement of heavy tracks and heavy-duty machines may cause minor damage on the access 

roads leads from main road to Dire and Legedadi Dams due to their heavy loads.  Damage will 

not be expected on the main road as it has carrying capacity of such kind of tracks and machines.  

 

Mitigation Measure: the contractor should maintain or effect necessary payment for the damage 

caused due to the machine. 

 

8. Gender Based Violence and Sexual Harassment   

Experiences from different infrastructure projects show that there is lack of knowledge and 

understanding on Gender issues and GBV/SH and Sexual Exploitation and Abuse (SEA) by 

Contractors.  Due to lack of awareness and understanding on gender and GVB/SH and SEA by 

Contractor and also the construction workers, female construction workers could face difficulties 

in their work places, such as, GVB and SH. Hence, there is a potential that gender abuse might 

occur during the construction through unequal distribution of work, sexual harassment, 

discrimination against women, and unequal pay for women, among others.  This impact is rated 

to be low for the reason that the contractor is expected to include gender specialist among the 

workforce to create awareness to prevent GBV/SH and SEA.  

Mitigation Measure:  

 Provide and avail a separate sanitation facilities for women at construction camp,  

 Provide women friendly safety equipment and materials, 

 Assign women in works that do not affect their biological condition,  

 Ensure that women construction workers do not face GBV and sexual harassment, 

 Incorporate measures to be taken against those workers who commit GBV and sexual 

harassment,   

 Ensure equal pay for women and men for equal job, 
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 Assign gender specialist at construction site to aware and prevent GBV and sexual 

harassment. 

 Describe the implementing process of the Code of Conduct (applicability to management, 

workers, suppliers and contractors) 

 Reference to the GBV Action Plan 

 Response and sanctions mechanism 

 Regular training for workers 

 Creating multiple uptake channels, identified in consultations with women and girls 

 In place, Process to seek and confirm survivor‟s informed consent throughout the GM 

process 

 Pre-established confidential info sharing protocols to ensure that only those having a 

role to play in the response to an allegation (i.e. GBV service providers) receive case 

level information, while allowing for timely incident escalation. 

 

9. Violating Labor Law  

These may include risks of forced labor, child labor or under-age employment, discriminations, 

wage, and other working conditions.  

Mitigation Measure: AAWSA in association with the concerned woreda office should strictly 

follow whether the project enrolled workers as per the laws and rules of the country and take 

correction measures where there is any abuse.   

10. Conflicts between incoming Labor and local Population due to labor Influx  

During construction phase, there will be a temporary increase in population whereby 

construction workers will settle in the area for a specific period of time. The expected workforce 

will include both skilled and non-skilled workers. Due to the inflow labor   conflicts could be 

raised   between local people and the newly incoming in association with job opportunity, public 

health gender -based violence. The magnitude of the impact is expected to be low negative due 

to the fact that it will be short-term in nature since most of the labour population will return on 

completion of construction activities. 
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Mitigation Measures: Possible mitigation measures to minimize the impacts to acceptable level 

are:  

 Local labour to be given priority for employment to the extent possible as this will solve 

many of the problems associated with influx of people. 

 Providing continuous sensitization of the workers and community members about 

HIV/AIDS other STDs through awareness program.  

 COVID-19 safety measures including wearing face masks, sanitary facilities, etc. should 

be provided properly for workers. 

 The contractor should aware properly all his workers as they should respect the norms of 

the community and avoid Gender-Based Violence activities.  
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Table 16: Summary of Environmental Impacts 

No Main identified impacts Nature Duration Extent Intensity Probability  Significance 
1 Reduction in water born 

diseases  

 

Positive & direct  Long  Local  High  Definite  High  

2 Improve the welfare of 

Addis Ababa resident 

and Project surrounding 

communities  

Positive & direct  Long  Local  High  Definite  High  

3 Strengthen the capacity 

of  AAWSA and project 

surrounding institutions 

Positive & direct  Long  Local  High  Definite  High  

4 Provide Sustainable 
Drinking Water for 
upper streams Livestock 

Positive & direct  Long  Local  High  Definite  High  

5 Enhance Community 
and Project Relationship 

Positive & direct  Long  Local  High  Definite  High  

6 Create Job Opportunity Positive & direct Short  Local  Low  Definite  Low  

7 Business opportunity Positive & direct Short  Local  Low  Definite  Low  

8 Impact on Women  Positive & direct  Long  Local  High  Definite  High  

9 Enhance Environmental 
Conservation of Dire 
and Legadai Catchments 

Positive & direct  Long  Local  low  Possible   Medium   

10 Improving habitat for 
wildlife and birds 

Positive & direct  Long  Local  low  Possible   Medium   

11 Air pollution due to dust 
and Emissions from 
Vehicle 

Negative & direct  Short  Local  Low  Definite  low 
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No Main identified impacts Nature Duration Extent Intensity Probability  Significance 
12 Soil Pollution  Negative & direct  Short  Local  Low  Possible  Low  

13 Impact of Waste from 
the Construction sites 

Negative & direct  Short  Local  Low  Possible  Low  

14 Water Pollution due to 
Leakages from 
Machineries 

Negative & direct  Short  Local  Low  possible  low 

15 Loss of Vegetation Negative & direct  Short  Local  Low  possible  low 

16 Impact on Wildlife Negative & direct  Short  Local  Low  possible  low 

17 Occupational Safety and 
Health Hazards 

Negative & direct  Short  Local  Low  possible  low 

18 Impacts on Public 
Health 

Negative & direct  Short  Local  Low  possible  low 

19 Traffic Accident Negative & direct  Short  Local  Low  possible  low 

20 Dust nuisance within 
the construction sites 

Negative & direct  Short  Local  Low  Possible  Low  

21 Damage to existing 
access road  

Negative & direct  Short  Local  Low  Unlikely  Low  

22 Risks related to GBV Negative & direct  Short  Local  Low  Possible  Low  

23 Violating Labor Law  Negative & direct  Short  Local  Low  Unlikely  Low  

24  Conflicts between 
incoming labor and local 
population due to labor 
influx 

Negative & direct  Short  Local  Low  possible Low  
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9. PROJECT ALTERNATIVES 
The main objective of considering project alternatives is to compare potential impacts of the 

possible project options as well as the options in mitigating project impacts. Dire and Legadai 

dams are the primary sources of Addis Ababa City water supply, the only alternative is without 

project option. However, in the case of this project the "without project" option could not be the 

appropriate option as the proposed rehabilitation project does not have any significant adverse 

environmental impact. Thus, the without project option rather will hinder the socio-economic 

development of Addis Ababa City and the communities surrounding the project. Therefore, it is 

recommended that the envisaged project would be implemented in order to address the water 

supply of Addis Ababa City.  

10. Environmental and Social Management and Monitoring Plans 
 

10.1. Environmental and Social Management Plan 
Environmental and Social management plan (ESMP) provides a link between the impacts 

predicted and mitigation measures specified for the identified impacts. The ESIA study includes 

1) a program for monitoring the Environmental and social impacts of the project, both positive 

and negative; 2) a summary of identified positive and negative impacts and their corresponding 

mitigation and enhancement measures, and 3) a description of who is responsible for 

implementing the mitigation and enhancement measures. The proposed Environmental and 

Social Management Plan (ESMP) for the Dire and Legedadi is given in table 15.  

 

10.2. Environmental and Social Monitoring Plan 

10.2.1. Air Environment 

Provision shall be made for mitigation of loss of soil to avoid dust generation. The debris and 

unutilized construction material and earth from the construction site shall be removed 

immediately to recycle within the project so that no nuisance dust is generated due to wind or 

other causes. 

Air pollution and dust emission must be managed by:  

 Spraying of water on the sources of dust arising during construction and 

transportation 
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 Minimize smoke released to the air. 

The ambient air quality monitoring during rehabilitation of the dams can be carried out AAWSA 

senior professionals using appropriate technologies in the premises of the dams at least every 

months. The parameters to be monitored are Suspended Particulate Matter (SPM), Sulphur 

dioxide (SO2) and Nitrogen Dioxide (NO2). 

10.2.2. Water Environment 

The run-off during development shall be controlled by quickly removing construction related 

solid waste, loose soil etc. Further land clearing activity shall be kept to the absolute minimum 

by carefully working at the specific sites where construction is to take place. Toilet facilities to 

meet the daily needs of labor during working hours shall be provided. Workers shall be 

discouraged from defecating in the open. Possible attempts should be done to avoid waste oil, 

grease and de-greasing solvents from machineries. 

Environmental and Social safeguard specialists of AAWSA-WSIDD, will monitor the impact of 

the rehabilitation activities on aquatic environment at least on weekly base and take correction 

measures timely. The parameters to be monitored include pH, Bio-chemical Oxygen Demand, 

Total Suspended Solids and Total Dissolved Solids. 

10.2.3. Land Environment 

 

To avoid erosion and reduce sedimentation problems of the reservoirs, catchment management 

should be properly done. The current initiation of mobilizing community by AAWSA in 

collaboration with NGOs and governmental institutions need to be further enhanced.  

The overall status of the catchments area, which includes expansion of agriculture, deforestation, 

extent of soil erosion, sediment load, efficiency of soil conservation measures, soil quality etc., 

should be assessed  every year  by Woreda Agriculture and Rural Development Office and, Land 

Use and Environmental Protection Office and Environmental Protection, Land Management and 

Use Office to take necessary remedy measures timely. 
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10.2.4. Scaling up IWRM activities and Protecting Buffer Zones  
 

AAWSA in collaboration with VTI are making rigorous efforts to implement IWRM on two 

micro-water shade out of the nine micro-water shade of Dire Dam‟s catchment as a pilot project 

as discussed under section 1.3.  The IWRM activities should be scaled up for the entire 

catchment of the two dams to rejuvenate the environment which will able to reduce siltation and 

improve the water quality. In addition to that this will serve as habitat for wild life and birds and 

serves as conservation for biodiversity. Additionally, it provides a blockade between the source 

of pollution and the water structure. Such pollution barrier helps to capture the fugitive emission 

and possible contaminants apart from improving the aesthetics  

The plantation activities currently undergoing in the buffer zones are also highly encouraging. 

The development of vegetation within the buffer zones shall also prevent soil erosion and 

washing away of topsoil besides helping in stabilizing the functional ecosystem and further to 

make the climate more conducive and to restore water balance. While making choice of plant 

species for cultivation in greenery, weight has to be given priority to the natural factor of bio-

climate. However, the fences of the dams are very aged and need proper maintenance to protect 

the iterance of livestock into the buffer zone.   

The monitoring should include, among others: Catchment areas covered by IWRM, the amount 

of buffer zones area‟s protected by maintain their fences, the type of tree species to be planted in 

the catchment and buffer area, seed source, number of seed required; extent of land prepared for 

planting and planted land in hectare and the spatial location of each intervention; the number of 

seedlings dead and replaced (survival count is needed after the rainy season consecutively for 

three years).  

10.2.5. Waste Management 

Solid and liquid wastes generated during construction activities should be managed properly. 

Solid waste should be collected and burnt away from residential area. Debris and piles of soil 

accumulated during construction activities should be leveled and filled in the excavated area. 

Oil and any other liquid waste generated during the construction period should be disposed of 

properly either burnt or buried properly. 
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The solid and liquid waste management of the construction contractor need to be monitored at 

least per week by AAWSA-WSIDD environmental and social safeguard specialists and take 

necessary remedy measures timely.  

10.2.6. Landscape and Aesthetic Values 

Closely monitoring  the compliances of the contractors with respect to the disposal of 

construction refuses,  quarry site utilization and restoration or rehabilitation activities, 

observations of damage to property and loss of agricultural land, grazing land and crops due to 

project associated activities,   inspection of waste collection methods, location of waste dumps 

and associated risk. Environmentalist assigned by AAWSA-WSIDD and the construction 

contractor will be responsible for the implementation throughout the entire construction period. 

10.2.7. Monitoring the Dams status through Dams’ Instrumentations 

During the construction of the dams, several instruments have been installed to monitor the 

status of the dams and water levels in the reservoir over time. However, the assessment   made 

by Ministry of Water, Irrigation and Energy in February 2021 indicates that:  

 Currently, no instrument readings/measurements are being taken,  

  No previous instrumentation records are available and/or could be found,  

  The operators on site are not sure which of the installed instruments are functional and 

which are not as they are not trained to monitor the same. 

The survey team recommended that rehabilitation and/or replacement of the necessary 

instruments for the next phase of operation of the dam and the appurtenant structures are 

mandatory. Furthermore, organized data collection, processing, presentation, identification of 

trigger levels, etc., should be in place for the upcoming surveillance and monitoring of the 

Legedadi and Dire Dams and appurtenant structures instrumentations. 

The water quality and catchment management process (department) of AAWSA should monitor 

at least every month whether the necessary data is taken, properly organized and managed by 

concerned technicians and identify problems observed in the dam safety management.  

10.2.8. Traffic management during construction 

Traffic movement during dam and other construction sites is very limited but very important to 

manage it. Traffic accidents could be minimized or avoided by: 
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 Limiting the speed of vehicles 

 Awareness campaign about possible accidents of traffic 

 Temporary personnel to serve as traffic police.  

Traffic management of Bereke Woreda office should monitor the traffic flow of the area at least 

three times per week during the construction phase and take necessary measures. Parameters to 

be monitored include traffic jams, accidents, manners of drivers, etc.   

 

10.2.9. Occupational Safety 

The rehabilitation works need strict occupational safety. Safety materials should be provided to 

professionals and daily laborer engaged on the works.  The contract should assign safety 

engineers and monitor whether safety issues are properly utilized on sites.  

 

AAWSA in collaboration of labour and Social Affair office of Breke Worda will monitor 

occupational safety of the workers of the Woreda every week during construction.  Parameters, 

to be monitored safety materials distributed for construction workers, number of accidents 

created and measures taken on the construction works, etc.  

10.2.10. Public health 

The incoming of heterogeneous health status of the labour force for the construction purpose will 

provide a favorable environment for the propagation of transmitted diseases. Bereke Woreda 

health office should monitor the propagation of transmitted diseases mainly sexual transmitted 

diseases, HIV/AIDS, & COVID-19 by taking regular data of the patients come to the health 

institutions found in the project area.  

10.3. Institutional Framework 
The Environmental management plan gives mitigating measures and monitoring requirements, 

and identifies the organizations assigned to implement them. Mitigating measures for the impacts 

that are likely to arise from implementing the project are given in the previous chapter. 

 

For technical and economic reasons, it is not necessary to establish any new organization for 

implementing the mitigating measures and monitoring plans. It is believed that the project 

proponent in this particular case, AAWSA, the construction contractor and the regional officer 
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responsible for environment will take the major responsibility in supervising the implementation 

of the environmental mitigation and monitoring plans.   

  

AAWSA-Water Supply and Sanitation Infrastructures Development Division is responsible for 

the rehabilitation of the dams. The division has Environmental and Social safeguard unit known 

as Social and Environmental Impact Study, Monitoring and Evaluation Sub-process. The sub-

process is fully dedicated on Environmental and Social Safeguard projects implemented by the 

Division. It is well equipped with necessary manpower both in Environmental and Social 

Safeguards. Currently, the sub-process has eight fully dedicated staffs of which two of them are 

Environmental Specialists and six of them are Social Specialists. The sub-process will assign 

senior Environmental and Social Specialists to monitor the Environmental and Social Safeguard 

compliance during the rehabilitation of the dams.  

In contract agreement of the rehabilitation works, Environmental and Social safeguard issues 

will be adequately incorporated in order to force the rehabilitation contractor to fulfill the 

necessary requirements. For this, the contractor should assign qualified and experienced 

environmental and social safeguard specialist who is responsible to monitor the Environmental 

and Social compliance of the construction activities on daily base.  

During operation of the dams, Catchment Management and Water Quality Department of 

AAWSA will be responsible. Currently, 4 supervisors and 51 operators are enrolled on the 

operation of the dams. There is no manpower limitation for the operation of the Dams if 

necessary capacity building (refreshment trainings) provided to them. The department must 

undertake regular monitoring of the environment and conduct periodic audit of the 

environmental performance during the operation of the Dams. It will also check that the 

stipulated measures are being satisfactorily implemented and operated. It shall also co-ordinate 

with local authorities to see that all environmental measures are well coordinated including the 

following.  

 Water quality of the reservoirs in site area will be regularly monitored preferably 

once in a quarter during the development period. 
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 Identification of any environmental problems that are seen in the area. Initiating or 

providing solution to those problems through designed channels and verification of 

the implementation status. 

 Overseeing the activities inside the project, until the environmental problem has been 

corrected. 

 Suitably responding to emergency situations. 

 

10.4. Capacity Building 
In order to implement the ESMP, there is a need for a good understanding of a wide spectrum of 

environmental and social management and monitoring issues.  The identified activities need to go beyond 

the simple implementation of an action plan, but to monitor and where require correct systems to 

safeguard the environment. 

 

The Capacity Building program in the context of Water Supply (and Sanitation) Programme in 

relation to the environmental management (public health, sanitation, waste disposal, water 

quality, environmental protection, etc…) concerns several institutions. Proper environmental 

management in the water supply development requires utilization of the right technologies‟ 

knowledge and procedures as well as public awareness.  

 

The environmental management and monitoring plan can successfully be implemented only with 

the collaboration of concerned and responsible institutions. AAWSA should lead all concerned 

environmental organs. The objectives will be fully met when the required personnel with 

appropriate education and awareness are employed by the water utility.  

In addition to that periodic awareness program that address the general public and concerned 

authorities in the field of water supply are necessary.  In view of that training and environmental 

awareness seminar should be organized.  

The training topics should at minimum includes the following and target the selected staff. 

 On job training and refreshment trainings on dam instrumentations, especially in the 

areas of data collection, processing, presentation, and identification of trigger levels, 

etc.   

 The use of protective equipment, 
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 Environmental laws, regulation and standards of the country and relevant 

international institutions, 

 Natural resource conservation and understanding of the concept of sustainability, 

 Watershed management, 

 Sampling techniques and environmental monitoring, 

 Environmental prevention and control measures, 

 Waste management, and  

 Sanitation in general.  

 

 

Table 17: Major Contents and Estimated Budget for Capacity Building  

 

No  Major Training Content  No. of 

days 

No. of Trainees  Recourse Persons  Estimated 

Budget  (Birr)  

1 Utilization of Dams 

Instrumentations and 

proper operation of the 

dams  

7 60 from dams 

supervisor, operators 

& AAWSA in two 

rounds  

Dams 

rehabilitation 

Contractor  

550,000.00 

2 Integrated Catchment  

Management  

3 25 from AAWSA, 

Woreda Agriculture, 

Woreda Environment, 

Worda Water sector  

EFCCC, 

AAWSA, senior 

expert from 

abroad  

260,000.00 

3 Environmental Laws and 

standards of Ethiopia and 

the World Bank 

5 20 from AAWSA, 

Woreda Environment, 

Worda Water sector 

EFCCC & 

AAWSA 

150,000.00 

 Total     960,000.00 
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Table 18: Environmental and Social Management Plan 

No  Main Impact  Mitigation/Enhancement  
Measures  

Time Schedule Responsibilities Cost Estimate 

(Birr) 

1 Reduction in water borne 
diseases 

Regular maintenance should be 

provided based as per operation 

and maintenance manuals 

Operation phases   AAWSA  Covered by 
AAWSA regular 
budget   

2 Improve the welfare of Addis 
Ababa Resident and project 
surrounding communities 

Make concentrated efforts for the 

rapid rehabilitation of the dams 

Construction 
phase  

AAWSA & 
Contractor  

Budget allocated 
for Rehabilitation  

3 Strengthen the capacity of 
AAWSA and Project 
Surrounding Institutions 

Provide capacity building 

trainings at different levels in 

relation to the sustainability of the 

project 

Construction & 
Operation 
Phases  

AAWSA & 
Contractor 

960,000.00  

4 Provide Sustainable Drinking 
Water for upper streams 
Livestock 

Investigate sources of water 

supply and provide adequate water 

for livestock of upper stream  

Operation phase  AAWSA AAWSA capital 
Budget from City 
Administration  

5 Enhance Community and 
Project Relationship 

Enhance the current relationships 

with the community on 

engagement of catchment 

management  

Operation phase  AAWSA With the fund 
raised from 
different NGOs & 
government 
budget  

6 Create Job Opportunity for 
local community  

Priority should be given for the 

local community on job 

opportunity 

Construction and 
Operation  
phases  

AAWSA & 
Contractor  

Nill  

9 Business opportunity for local 
community  

Provide awareness for local 

cooperatives of the area to utilize 

the opportunity   

Construction 
phase  

Cooperative 
office of the 
Woreda  

Nill  

10 Air pollution due to dust and Spraying of water on the sources Construction Contractors  Covered by 
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Emissions from Vehicle of dust arising during construction 

and transportation 

phase  Contractors  

11 Soil pollution from spilling and 
leaking of oil  

Implement proper handling of oil 
and fuel to avoid pollution by 
spillages 

Construction 
phase 

Contractor  Covered by 
Contractors 

12 Water Pollution due to 
Leakages from Machineries 

Take all necessary precaution to 
avoid linkage in the reservoir  

Construction 
phase  

Contractors  Covered by 
Contractors 

13 Improper disposal of 
construction wastes 

Collect wastes and disposed of at 

designated disposal sites in line 

with applicable Ethiopian 

government waste management 

regulations. 

Construction 
phase  

Contractors  Covered by 
Contractors 

14 Loss of Vegetation Limit clearance of vegetation as 

much as possible and replant after 

rehabilitation works completed.  

Construction 
phase  

AAWSA From AAWSA 
catchment 
management 
budget  

15 Impact on Wildlife Reduce sound noise of vehicles 
and Machineries as much as 
possible 

Construction 
phase  

Contractor  - 

16 Reduction of Reservoir 
Volume Sedimentation 

Implementation of integrated water 

resources  management and proper 

protection of buffer zones 

Operation phase  AAWSA & 
Woreda 

Covered by 
AAWSA and 
sectorial offices  

17 Occupational Safety and 
Health Hazards 

Use of protective safety devices 

 

Construction & 
operation phases  

Contractor & 
AAWSA 

Covered by 
Contractor & 
AAWSA 

18 Dust nuisance within the 
construction site 

Spray water to arrest the dust& 

provide safety materials for the 

workers  

Construction 
phase  

Contractors  Covered by 
Contractors 

19 Impacts on Public Health Design and implement awareness 

and education campaigns 

concerning STDs and AIDS, 

COVID-19.  

Construction 
phase  

Woreda Health 
office  

Covered by the 
sector budget  
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20 Traffic Accident Train drivers and create 
awareness creation among 
peoples  

Construction 
phase  

Woreda traffic 
office & 
contractor  

Covered by 
Woreda & 
contractor  

21 Damage to existing access 
road  

Repair the affected road  Construction 
phase 

Contractor  Covered by 
contractor  

22 Risks related to GBV Educate the workers Construction 
phase 

Contractor  Covered by 
contractor  

23 Violating Labor Law  Aware the contractor to pertain 
the labor law of the  

Construction 
phase 

AAWSA - 

 

Table 19: Environmental and Social Monitoring Plan 

 

No. 

 

Impact 

 

Monitoring 

Means 

 

Parameters 

 

Location 

 

Responsibility 

 

Frequency 

Cost Estimate 

(Birr) 

During Construction Phase  

 

1 

 

Erosion  

Visual 

Observation 

 

Soil erosion 

Source of 

Water & 

surrounding 

 

AAWSA 

 

Rainy season 

Nil, will 

conducted 

AAWSA 

 

2 

 

Dust  

 

Observation 

 

Dust 

Construction 

site  

 

AAWSA 

During 

construction 

Birr 150,000.00 

by AAWSA 

 

3 

Land Escape 

&Aesthetic 

Removal of 

Debris 

 

Debris 

Construction 

site 

 

AAWSA 

At the end of 

construction 

Nil, monitored by 

site engineer  

 

 

4 

Clearance of 

Vegetation 

Protection of 

trees, roots or 

replacing of 

trees 

 

 

Tree clearance 

WS 

Development 

sites 

 

AAWSA 

At the end of 

construction  

Birr 300,000.00 

by AAWSA 

 

5 

Occupational 

Safety  

 

Survey 

Workers   

Sites   

Contractor  Throughout the 

project 

construction  

50,000.00 by 

AAWSA  

Operation Phase  
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No. 

 

Impact 

 

Monitoring 

Means 

 

Parameters 

 

Location 

 

Responsibility 

 

Frequency 

Cost Estimate 

(Birr) 

 

 

6 

 

 

Soil Erosion 

 

 

Water Source 

 

Loss of soil 

 

Reservoir 

Area  

AAWSA, Town 

Admin, 

Woredas 

Admin. 

 

Yearly 

 

Nil, will be 

conducted by 

AAWSA 

 

 

7 

Public 

Health 

Sampling of 

Water 

Chemical, 

Biological 

 

Treated Water  

 

AAWSA 

 

Every Day 

Nil, it is the 

regular work of 

AAWSA 
 

8 
 

 

Terrestrial 

Biodiversity  

Visual 

inspection and 

photographic 

documentation 

 

General condition 

of the flora and 

fauna  

 

 

Cachement  

 

 

AAWSA 

 

 

Annually 

 

 

Birr 150,000.00  

9 Increase of 

retention 

potential 

Inspection Afforestation Upper 

Catchment 

 

AAWSA 

 

Yearly 

Birr 500,000.00  

  Total Budget  Birr 1,150,000.00  

 

Total Budget needed for the implementation of Environmental and Social Management and Monitoring plan including capacity 

building is estimated to be about Birr 2,110,000.00  
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11. Project Disclosure  
Start of the project study has been disclosed to relevant stakeholders through series of 

consultations made Woreda and Kebele levels and the surrounding communities. Through these 

consultations, information of the Dams rehabilitation works and the ESIA requirements was 

disseminated to the stakeholders. This helped to gain feedback and concerns that need to be 

addressed during the project planning, construction and implementation processes. This draft 

ESIA report has been prepared taking into account all the feedbacks from stakeholder 

consultations. 

In accordance with the World Bank policy on access to information, disclosure of relevant 

project information needs to be posted on both the AAWSA and the World Bank external 

website to receive the opinion and suggestions of civil societies, academics, other professionals 

as well. Thus, the sub-project will be made available to the public as follows:  

  Disclosure one copy of the ESIA report, plus copies of the brief summary in local 

language  (Amharic language) at the AAWSA Website; 

 Disclosure one copy of the full report and copies of the summary in local language  

(Amharic Language)  at the World Bank country office in Addis Ababa; and  

 Disclosure through the World Bank Info shop. 

12. Conclusions and Recommendations 

12.1. Conclusion 

 

Besides proposing mitigation measures to minimize the social and environmental impacts the 

following recommendations and conclusions are proposed to be seriously considered during the 

project implementation.   

 

The proposed project has targeted the Addis Ababa City Administration population to be the 

primary beneficiary in terms of getting adequate water supply for different purpose that 

contributes towards the improvement of sanitation practice and development of business 

activities as the effect of Dire and Legedadi Dams rehabilitation.  
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The project will have positive impact on the project area communities in terms of improving the 

livelihood during construction and implementation period creating employment opportunity on 

permanent and temporary bases.    

 

On the other hand it is assessed that the project would create some negative impact in terms of, 

accident and public health impact during construction period on the local communities. 

However, based on the findings of the study, the project can be implemented with minimal 

negative impact on the social life of the community if the measures that have been proposed in 

the SMP are implemented. 

 

As Dire and Legadai Dams are the major water supplies sources of Addis Ababa City, 

rehabilitation of the dams is crucial to provide water for the city and mitigate the downstream 

areas from flooding catastrophe due to the sudden failure of Legedadi Dams gates.  

12.2. Recommendation 

 
In order to have minimal and acceptable environmental and social impacts, and enhance the 

potential benefits, it is recommended that the proposed mitigation measures are properly 

implemented at the right time, and necessarily follow up of their effectiveness is made through 

well planned monitoring programme. In particular, the following actions shall be given due 

attention and properly implemented by the concerned parties: 

 Incorporating in Contract Agreement: the need to strictly incorporating environmental 

issues in the contract document so that the construction contractor will accept and 

properly implement the mitigation measures for possible impacts occurring during the 

construction phase;  

 Regular Monitoring: regular monitoring of the implementation of environmental 

management plan through the involvement of relevant Woreda Offices and communities; 

 Employment opportunity: During the construction and implementation period there 

is an employment opportunity for skilled and unskilled labour force. This opportunity 

needs to be handled and managed in line to strategy of project sustainability situation and 

ensuring and maximizing the benefit of project affected persons and the local 

communities. With this respect it is recommended during construction period AAWSA 
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should instruct the contractor to give priority for the local persons without sex 

discrimination. For implementation period for the availability of employment opportunity 

AAWSA should give priority for the local persons; 

 Public awareness: awareness creation program should be undertaken by AAWSA 

initiative in co-operation with major stakeholders in relation to water and soil 

conservation activities as strategy for project sustainability at large; and  

 Capacity building: For the project sustainability case it is essential that capacity building 

activity should be undertaken by AAWSA at different level including at Woreda and 

community level. With this regard to ensure and realize the soil conservation and 

environmental protection practice among the community it is recommended that capacity 

building program should be maintained through training the development agent workers 

who are working with the community and key persons in the area.    

  Reservoir sedimentation: Dire and  Legedadi Reservoirs should be protected from 

human and livestock interference by maintain properly the  buffer zone fences and soil 

and water conservation programme so as to prevent soil erosion and minimize reservoir 

sedimentation by scaling up IWRM currently undergoing as pilot by AAWSA in 

collaboration with Governmental and None Governmental Organizations. 
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Annexes 

Annex-1: Lists of Officials and Personnel Contacted 
No Name  Name of sector office Responsibility Mobile Phone 

1 Mr. FikaduZeleke AAWSA Deputy Manager  0911402169 

2 Mr, Seyoum Tola  AAWSA-WSIDD Manager  0944306296 

3 Mr. DebebeMulata AAWSA-WSIDD Technical 

Manager  

0911677715 

4 Mr. ZelekeTeferi AAWSA Department head 

of Catchment 

Management 

and Water 

quality  

0911868627 

5 Mrs. Elsabet  Belay AAWSA Environmentalist  0912055667 

6 Mr. Tekele Tufa AAWSA Dire and 

Legedadi Dams 

Supervisor 

0911342316 

7 Mr. Yerosan Fayera AAWSA Dire and 

Legedadi Dams 

Supervisor 

0910415845 

8 Mr. Tafaru Tadessa AAWSA Legedadi Dam 
Operator  

 

9 Mr. Mitiku Lamessa Berrek Woreda 
Administration  

Vice 
Administrator  

0993392278 

10 Mr. Lemma Negash Berrek Woreda Water, 
Mines & Energy office  

Head 0945632997 

11 Mr. Zeleke Adimasu Berek Woreda disaster 
privation & Reediness 
office  

Head  0919148915 

12 Mrs. Zinesh Hirphasa Dire Sokoru Kebele  Manager 0921029536 

13 Solomon Waltaniguse  VTI  D/Manager  0911649633 

14 Solomon Wondimkun  VTI  NR expert  0913005777 
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Annex-2: Dire Sokoru Kebele Community Consultation Minute of Meeting 
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Annex-3: Chabi Sire Goyo Akaki Kebele Community Consultation Minute of Meeting 
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Annex-4: Detail PMFA analysis of Legedadi Dam 
 

Legedadi PFMA Table 1 - Asphalt Core Rockfill Dam 

 

PF

M 

No. 

 

Descript

ion 

 

Initiator 

 

Step by 

step 

progress

ion 

Contributing 

factors 

Failure Likelihood 

categories 

Consequence’s 

categories 

Risk 

reductio

n & 

monitori

ng data 

collectio

n & 

analysis 

More 

likely 

Less 

likely 

Cate

gory 

Confide

nce 

Justificat

ion 

Categ

ory 

Confide

nce 

Justificat

ion 

PF

M 

#1 

Slopes 

Instability 

Under 

Normal 

Loads 

Instabilit

y of the 

slopes 

Slope 

failure and 

sloughing 

Design 

criteria 

and 

calculati

ons not 

available 

The FoS 

for sliding 

stability in 

design is> 

1.5 

Rem

ote 

to 

Low 

Good The 

slope is 

in good 

conditio

n 

III Fair No 

baseline 

displace

ment 

survey 

Establish 

monitori

ng 

program 

   Settlement 

of crest 

No 

current 

monitori

ng of 

No signs of 

slopes 

movement 

       

   Uncontrol

led 

discharge 

bydam 

break 

 Rock fill is 

intact 

       

   Surge D/S 

causing 

loss of life 

         

   Loss of 

WS & 

related 

consequen
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ces 

   Economic 

impacts to 

City 

         

PF

M 

#2 

Asphalt 

core 

failure 

Aging of 

Asphalt 

Core 

with 

time 

Deteriorati

on of 

Asphalt 

Core with 

time 

Asphalt 

may 

deterior

ate in 

quality 

with 

time 

Good 

performanc

e of AC 

cores in 

other dams 

Low fair No 

access 

toinspec

t the 

asphalt 

III Fair No 

leakage 

monitori

ng 

systemo

f 

transitio

n 

Monitor 

for signs 

of 

leakage 

of 

transition 

material 

at toe 

   Form 

cracks and 

leak 

No 

access to 

inspect 

the 
asphalt core 

Core not 

subject to 

repeated 

cyclic 

loads 

      Monitor 

crest 

settlemen

t 

   Leakage 

may cause 

erosion 

 No problem observed 

after 50 years 

     

   Overtoppi

ng of the 

dam 

         

   D/Sinunda

tionandlos

soflife 

         

   Loss of 

water 

supply 

and health 

impacts 

on 

dependent 

population 
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   Economic 

impacts to 

City 

         

PF

M 

#3 

Waterstop 

failure in 

foundatio

n cutoff 

Aging Water 

Stop 

failure in 

concrete 

cut-off 

wall 

Cutoff 

wall 

may 

bein 

ignimbr

ite, 

tuffs 

and 

Foundation 

should be 

onbasalt 

Rem

ote 

Good Existenc

e of 

erosion 

resistant 

material 

in 

 

I 

 

Fair 

No 

constructi

on 

drawing 

related 

with 

Monitor 

the 

drains 

flows 

into 

gallery 

as 

indicator 

of water 

stop 

performa

nce 

   Leakage 

via 

foundatio

n 

 Nodischarg

e 

presently 

       

   Excessive 

water loss 

from the 

reservoir 

         

   Loss of 

significant 

water 

supply 

         

PF

M 

#4 

Overtoppi

ng 
High 

water 

level 

approach

ing the 

crest 

Overtoppi

ng in PMF 

by wave 

action 

Spill 

designe

d for 

500 

years 

flood 

Freeboard 

is 0.6m to 

bottomof 

parapet 

wall and 

Low Fair Uncertai

ntyin 

Flood 

forecasti

ng 

IV Low No max. 

floods 

reported 

in the 

past 

Monitor 

crest 

elevation

s by 

periodic 

level 
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level due 

to 

high 

flood 

0.3 m to 

top of core 

in PMF 

at66.9 

survey. 

   Erosion of 

downstrea

m rock 

slope 

 Max wave 

height is 

approx. 

0.50 m 

      Visual 

inspectio

ns for 

settlemen

t 

   Failure of 

asphalt 

core 

support 

         

   Dam 

Beach 

         

   Flooding 

of 

downstrea

m 

         

             

PF

M 

#5 

Slope 

Failure 

under 

earthquak

e loading 

EQ 

ground 

vibratio

n 

Slope 

failure and 

sloughing 

Design 

criteria 

and 

calculati

ons 

currently 

unavaila

ble 

Do not 

expect 

overtoppin

g 

Low fair ThePG

A 

usedin 

the 

design 

isless 

than 

current 

demand 

III Fair No 

dynamic 

analysis 

stability 

Analysis

result 

Do 

stability 

analysis 

of the 

slopes 

under 

EQ with 

updated 

seismic 

hazard 

analysis 

result 



 

159 
 

   Settlement 

of crest 
original 

design 

basis of 

0.1 

Expect 

factors of 

safety for 

EQ slope 

stability 

from 

original 

design >1.1 

       

   Uncontroll

ed 

discharge 

by dam 

break 

 Rockfill 

slopes 

expected to 

have 

good 

stability 

under 

EQs 

       

   Surge 

downstrea

m causing 

inundation 

and loss 

of life 

         

   Loss of 

water 

supply and 

health 

impacts on 

dependent 

population 

         

   Economic 

impacts to 

City 
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PF

M 

#6 

Overtoppi

ng in Post 

EQ 

Condition 

 

 

 

 

 

EQ 

ground 

vibrati

on 

 

 

 

 

 

Settlement 

of crest 

due to EQ 

Settleme

nt of 

rockfill 

under 

EQ is 

not 

known 

Freeboard 

to top of 

core after 

EQ with 

WL = 66.0 

m 

(Normal 

Condition) 

is 1.2 m 

 

 

 

 

 

 

Low 

 Uncertai

ntyinEQ 

hazard 

 

 

 

 

 

 

III 

 

 

 

 

 

 

Fair 

 

 

 

 

 

Natural 

hazard 

Do 

stability 

analysis 

of the 

slopes 

under 

EQ with 

updated 

seismic 

hazard 

analysis 

result 

   Leakage 

over top 

of core 

 Can 

tolerate 1.2 

m 

settlement 

 fair      

   Leakage

mayerode

transition 

materiala

ndcauses

ettlement 

ofcrest 

         

   Overtoppi

ng etc. 

         

   Downstrea

m flood 

and loss of 

water 

supply 

         

   Economic 

impacts to 

City 
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PF

M 

#7 

EQ 

Rupture 

of Asphalt 

Core 

EQ 

ground 

vibratio

n 

Dynamic 

shear 

displacem

ents of 

core 

causing 

rupture 

Flexibilit

y of 

0.70 m 

thick 

asphalt 

concrete 

core at 

age 50 

years 

plus is 

unknow

n 

Rockfill 

provide 

lateral 

support to 

damaged 

core 

preventing 

sudden 

majorrupt

ure 

51 

Mod

erate 

good Asphalt 

is not 

rigid 

and 

rockfill 

can 

support 

II good No 

defects 

todate 

reported 

in the 

asphalt 

after50 

years 

Assess 

long 

term 

flexibilit

y of 

asphalt 

cement 

core 

material 

under 

dynamic 

shear 

cycles in 

lab tests 

   Leakage 

through 

cracks 

         

   Leakage 

may erode 

and cause 

settlement 

of crest 

         

   Overtoppi

ng etc.  

         

 

 

 

 

 



 

162 
 

Legedadi PFMA Table 2 - Asphalt Face Rockfill Dam  

 

 

PF

M 

No. 

Descriptio

n 

Initiator Step by 

step 

progressio

n 

Contributing 

factors 

Failure Likelihood 

categories 

Consequence’

s categories 

Risk reduction 

& monitoring 

data collection 

& analysis 

More 

likely 

Less 

likely 

Categ

ory 

Confi

dence 

Justific

ation 

Cate

gory 

Con

fide

nce 

Justifi

cation 

Static Loading            

PF

M 

#8 

1 Slopes 

Instability 

Under 

Normal 

Loads 

 

 

 

Slope 

instabilit

y 

Slope 

failure and 

sloughing 

Design 

criteria 

and 

calculatio

ns 

currentlyu

navailable 

FoS for 

sliding 

stability 

of 

original 

design > 

1.5 

Remot

e to 

Low 

Good The 

slope is 

in good 

conditio

n 

III Fair No 

baselin

edata 

displacement 

and level 

monitoring 

program by 

new 

collimation 

survey. 

    Settlement 

of crest 

No 

current 

monitorin

g 

No signs of movement on 

downstream or upstream slopes 

   Obtain and 

review design 

basis and 

calculated 

factors of safety 

(Copies 

probably in 

HHP London 

offices) 

    Uncontrolle

d discharge 

by dam 

break 

 Rock fill appears 

intact since 

      

    Surge 

downstrea

m causing 

inundation 

and 

loss of life 

         

    Loss of water supply and health        
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impacts on dependent population 

    Economic impacts to 

City 

        

PF

M 

#9 

2 Asphalt 

face failure 

Aging of 

Asphalt 

face 

Deterioratio

n of Asphalt 

face by 

ageing. 

Asphalt 

may 

deteriorate 

Goodperf

ormance 

of 

asphalt 

facing in 

other 

dams 

Low good Asphalt 

facein 

good 

conditio

n 

III goo

d 

 Monitor for 

signs of 

leakage of 

transition 

material at toe 

    
Form 

cracks and 

leak 

Zone 2 

ignimbrit

e 

layersma

y be less 

resistant 

to erosion 

than Zone 

1 

Facing not 

subject to 

repeated 

cyclic 

loads, 

condition 

will have 

been static 

      Monitor crest 

settlement 

    Leakage 

may will 

pass 

through 

rockfill 

 No sign of 

deteriorati

on after 

50 

years 

       

    Loss of 

reservoir 

water 

 Zone 1 basalt Rockfill will be free 

draining and resistant to erosion 

    

      Zone 1 should provide primary drainage path without deformation 

and thereby prevent flows from penetrating Zone 2 

 

PF

M#

10 

3 Fault 

Displaceme

nt in the 

foundation 

during EQ 

EQ 

vibration 

of the 

ground 

EQ ground 

vibration 

Unknow

n exact 

fault 

location 

No 

differenti

al 

settlemen

t reported 

 

Low 

Fair Unkno

wn 

fault 

locatio

n 

Lev

el 3 

fair Unkno

wn 

fault 

locatio

n 
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    Fault 

displaceme

nt due 

to EQ 

vibration 

         

    differential settlement 

of dam body 

        

    Progressive erosion along E-W 

fault intersecting the dam 

       

    Rupture of 

asphaltfacin

g 

         

    Leakage 

etc. 

         

PF

M#

11 

4 Overtoppi

ng under 

PMF 

high 

flood 

Overtoppin

g in PMF 

by 

WWL in 

PMF 

66.9m, 

Freeboard 

is 0.6 mto 
Low good Sufficie

ntFreebo

ard is 

provided 

Lev

el 2 

goo

d 

  

    Erosion of 

downstream 

r 

Freeboard

=1.1mw 

Max wave height 

is approx. 0.50 m 

      

 Earthquake 

Loading 

   overtopping not 

expected 

      

PF

M#

12 

5 Asphaltco

ncrete face 

failure 

during EQ 

EQ 

ground 

vibration 

Dynamic 

shear 

displaces 

Flexibilit

y of 0.22 

m thick 

asphalt 

concretefa

ceslab 

at age 50 

years plus 

isunknow

n 

Rockfill 

dam 

expected 

to provide 

lateral 

support 

Moder

ate 

fair Higher 

level of 

ground 

motion 

is 

expecte

d than 

indesign 

Lev

el II 

fair Uncert

aintyin 

EQ 

event 

Inspectdamforc

rackingand 

signs of large 

movement after 

EQ with PGA 

>0.05g 
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    Form 

cracks and 

leak 

        Monitor toe for 

signs of new 

leakage and 

erosion of 

transition 

materials for 

severalweeks 

    Leakage will pass 

through the rockfill 

       Do post-EQ 

lateral 

displacement 

and level survey 

    Loss of reservoir in 

water 

        

    Shortage of water supply and 

economic impacts to City 

       

      52        

PF

M#

13 

6 Overtoppi

ng in Post- 

EQ 

Condition 

EQ 

ground 

vibrati

on 

Settlement 

of crest in 

response to 

EQ 

 Freeboard 

to top of c 

Low good Higher 

levelof 

ground 

motion 

is 

expecte

dthan 

Lev

el 

IV 

goo

d 

  

    Leakage over top of 

core 

Can tolerate 1.2 m 

settlement 

      

    Leakage may erode transition 

material and cause settlement of 

crest 

       

    Overtoppin

g etc.  
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Legedadi PFMA Table 3 - Concrete Buttress Dam  

  

PF

M 

No. 

Description Initiator Step by step 

progression 

Contributing factors Failure Likelihood 

categories 

Consequence’s 

categories 

More likely Less likely Categ

ory 

Confide

nce 

Justifica

tion 

Categ

ory 

Confide

nce 

 

Justificat

ion 

Static Loading           

PF

M 

#1

5 

1 
Instability of 

monoliths 

under Normal 

Loads 

Sliding 

and/or 

overturningF

OS<1 

Compressionfailureofb

uttress 

Design criteria and 

calculations currently 

unavailable 

ExpectFoSfor

normal 

operation 

sliding stability 

fromoriginal 

design > 1.5 

Remo

te to 

Low 

Good The 

concrete 

is in 

good 

condition 

I Fair  

    Downstream 

displacement  

Unknown uplift 

design basis 
No signs of 

movement or 

compression 

failure on 

downstream 

face of 

buttresses 

      

PF

M 

#1

6 

2 Instability due 

to uplift 

Blockage 

ofdrainage 

Drainsblockedduetocal

citeac 

Drainshavenotbeencle

anedsince 

Buttress dams 

are lessp 

Remo

te to 

Low 

Good Buttress 

dams are 

lesspron

e to 

uplift 

than 

gravityd

ams 

IV good Less 

chance of 

overtoppin

g 

    Higher uplift than 

design 

        

    Sliding and/or over turning of concrete block        

PF

M 

 

 

Leakage at 

interface 
Aging of 

Asphalt Core 

Deterioration of 

Asphalt core at 

 

No drwgs of the 

No sign of 

problem after 

Remo

te to 

Good Sufficien

t 

I  
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#1

7 

3 between 

concrete 

buttress and 

Asphalt 

Core Dam 

at contact 

with concrete 

contact with concrete connection 50 years Low informati

on is 

available

on 

performa

nce 

good 

    Local leakage and material migration The reservoir 

is less at 

this section 

      

    Possible loss of transition material        

    If major loss then settlement of dam        

    overtopping         

PF

M 

#1

8 

4 Failure of CJ 

Seals 

Leakage 

through 

contact 

Minor leakage Leakage on d/s face at 

some 

monoliths due to drain 

blockage 

Nosignofproble

m 

Low Good The 

joints are 

tight 

I good  

    increase slowly with time by dissolve 

concrete in joint 

       

    Shortage of water 

supply 

        

PF

M 

#1

9 

 

5 

Concrete 

deterioration 

due to long 

term leakage 

Leaching of 

concrete 

with 

leakage 

water 

Calcite formation in gallery walls Verysmallando

fnoco 

 

Low 

   

I 

  

    Very slow 

deterioration of 

concrete 

        

PF

M 

#2

0 

6 Overtopping 

under PMF 

High water 

level 

approachin

g the crest 

level due to 

 

Overtopping in PMF 

by wave  

 

WLinPMF66.9m,topof

face sla 

 

Freeboard is 

0.6 m to b 

 

 

H

ig

h 

   

 

Level 

II 
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high flood 

    Erosionofdownstreamt

oe 

Freeboard = 1.1 m 

without waves 

Max wave height is 

approx. 0.50 m 

    

PF

M 

#2

1 

7 DifferentialMo

vement 

ofblocks 

Block 

displacement 

Possible foundation 

mgt 

Leakage in gallery The CBD 

found on 

sound basaltic 

foundation 

Remot

e to 

low 

Good The 

CBD 

found on 

sound 

basaltic 

foundati

on 

I  

 

Good 

 

    Block displacement 

and offset 

        

    Water leakage         

    Loss of water supply         

PF

M 

#2

2 

 

8 

Instability of 

monoliths 

under PMF 

loading 

High flood Higher WL than 

Normal 

increased leakage in 

the gallery 

Increase in WL 

from66 

Remot

e 

good freeboar

d is 

sufficie

nt 

II Good  

    Overtopping  Not expected to be an 

issue 

     

PF

M 

#2

3 

 

 

9 

Instability of 

monoliths in 

post-EQ 

condition 

EQ ground 

vibration 

DamagetodamduringE

Qcause 
Design criteria and 

calculations currently 

unavailable 

Expect factors 

of safety for 

normal 

operation 

sliding 

stability from 

original 

design > 1.5 

Low good Good 

conditio

n 

I fair No 

concrete 

dam has 

failed 

catastrophi

cally 

during EQ 

ground 

motion 

    Downstream 

displacement  

Unknown uplift 

design basis 

Concrete 

appears in 

good condition 
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and has 

probably 

increased in 

strength since 

construction 

    Uncontrolled discharge 

through 

Drains have not been 

cleaned 

since construction in 

1970 

       

    Potentialsurgedownstr

eamcause 

No current 

monitoring of 

movements 

       

    
Loss of water supply and health impacts on 

dependent population 

       

    Economic impacts to 

City 
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 Legedadi PFMA Table 4 - Concrete Gravity Dam  

PFM No. Description Initiator Step by 

step 

progress

ion 

Breac

h 

Contributing factors Failure Likelihood 

categories 

Consequence’s 

categories 

 

Risk reduction & 

monitoring 

data collection 

& analysis 

More likely Less likely Categor

y 

Confid

ence 

Justific

ation 

Cate

gory 

Confi

dence 

e 

Justific

ation 

Static Loading             

PFM 

#24 

1 Instability 

of 

monoliths 

under 

Normal 

Loads 

Sliding 

and/or 

overturnin

g FOS < 1 

Compression 

failure of 

buttresses 

Design criteria 

and calculations 

currently 

unavailable 

Expect 

FoSfor 

normal 

operation 

sliding 

stability from 

original 

design >1.5 

Remote 

to Low 
Good The 

concret

e is in 

good 

conditi

on 

III Fair  Establish 

downstream crest 

displacement 

monitoring 

program by new 

collimation survey 

asabaseline. 

    Downstream 

displacement  

Unknown uplift 

design basis 

No signs of 

movementor 

compression 

failure on 

downstream 

faceof 

buttresses 

      Consider check 

readings with 

pendulums. 

    Uncontrolled 

discharge 

throughgate 

No current 

monitoring of 

movements 

Concrete 

appears in 

good 

condition and 

has probably 

increased in 

strengthsince 

construction 

       

    Potential surge downstream 

causing inundation and loss of life 

        

    Loss of water supply and health 

impacts on dependent population 
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    Economic 

impacts to City 

         

PFM 

#25 

2 Failure of 

upstream 

Blanket 

erosion of 

upstream 

blanket 

Erosion of 1 m 

clay blanket 

Underwater during normal 

operations 

Low fair  III   Review the design 

and construction of 

the Intersection 

Wall 

      No inspection performed since 

construction 

       

    Foundatio

n erosion 

 Design basis 

unknown 

        

    Instability of water retaining 

structures 

        

    Uncontrolled 

discharge 

  Monito

r for 

signs of 

leakage 

of 

transiti

on 

material 

at toe 

Check 

design 

detail 

and 

also the 

transiti

on 

materia

l 

     

               

PFM 

#26 

3 Failure of CJ 

Seals 

Leakage 

through 

contact 

Minor 

leakage 

 Leakage on d/s face at some 

monoliths where nodrainage 
Low    

III 

  Monitor drain flows 

withweirs 

    increase 

slowlywith 

        Install weirs and 

measuredrain 

flows at several 

times of the year 

to check if 

increasing 

    WS 

failure 

        Clean drains to 

helpunderstand 

the source of 
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leakage 

PFM 

#27 

4 Concrete 

deterioration 

due to long 

term leakage 

Leaching 

of concrete 

Calcite 

formation  

 Very small 

and of noconc 

Low Good   III    

    Very slow 

deteriora

tion of 

concrete 

         

    Increase 

inleakage 

         

PFM 

#28 

5 Overtoppi

ng under 

PMF 

High 

water 

level 

approachi

ng the 

crest 

level due 

to 

high flood 

Overtop

ping in 

PMF 

by 

wave 

action 

 WL in PMF 

66.9 m, top of 

face slab 68.0 

plus camber 

Freeboard is 

0.6 m to 

bottom of 

parapet wall 

and 0.3 m to 

top of core 

in PMF at 

66.9 

Low    II fair   

    Erosion of 

downstream 

rockslope 

Freeboard = 1.1 

m withoutwav 

Max wave height is 

approx. 0.50 m 

      

PFM 

#29 

6 Differential 

Movement 

of blocks 

Block 

displaceme

nt 

Possible 

foundation mgt 
Apparent < 5 mm offset on 

roadway at one location 

Low Fair  II Goo

d 

  

    Block 

displacement and 

offset 

Leakage in 

gallery 

        

    Water leakage          

    Loss of water 

supply 
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PFM 

#30 

7 Instability of 

monoliths in 

post-EQ 

condition 

 Damage to dam 

during EQcause 

Design criteria 

and 

calculations 

currently 

unavailable 

Expect 

factors of 

safety for 

normal 

operation 

sliding 

stabilityfrom 

original 

design >1.5 

Low to 

modera

te 

Fair  III Fair   

    Sliding and/or 

overturning 

stability factors of 

safety less than 

1.0 in post-EQ 

condition or 

sudden 

compression 

failure of 

buttresses during 

EQ event 

SEE with pga 

of 0.38 g now 

more severe 

than original 

design basis of 

0.15 g 

No signs 

ofmovement 

or 

compression 

failure on 

downstream5f4

aceof 

buttresses 

undernormal 

conditions 

       

    Downstream 

displacement of 

monoliths 

Unknown uplift 

design basis 

Concrete 

appears in 

good 

condition and 

has probably 

increased in 

strengthsince 

construction 
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 Legedadi PFMA Table 5 - Spillway and Pipeline  

 LSP 

PFM 

No. 

Description Initiator Step by step 

progression 

Contributing factors Failure Likelihood 

categories 

Consequence’s 

categories 

Riskreduction&

monitoringdata 

collection 

&analysis 

More likely Less likely Catego

ry 

Confi

dence 

Justificat

ion 

Cate

gory 

Conf

iden

ce 

Justific

ation 

Static Loading            

PFM 

#31 

1 Spillway 

surface 

deterioration 

and scouring 

Erosion of 

spillway 

Erosion of spillway 

chute surface 
High flood than 

normal 

Present 

condition is 

ok 

Low goo

d 

The 

concrete 

is 

ingood 

conditio

n 

IV Good   

 

 

 

Monitor condition 

    Uplift pressure 

under slab 

 Require long 

time to be 

come a 

problem 

    

    Loss of flip bucket 

and slab 

      

    Progressive 

upstream erosion 

undermining 

monoliths 

      

    Dam failure       

              

PFM 

#32 

2 Chute Seal 

Failure 
Failure of 

the seal 

Failure of the 

bitumen seal 

apscanbeseeninthe

centerofchute 
Can be 

repaired by 

bitumen 

seals 

Low goo

d 

 IV Good  Repair seal asap 

    High uplift 

pressure under slab 

    Monitor seals 

    Loss of chute      

    Progressive 

upstream erosion 

undermining 
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monoliths 

    Dam failure etc      

              

PFM 

#33 

3 Damage 

to Chute 

Guide 

Walls 

Overtopping during discharge 

of large flood or PMF 
Damaged locally 

on left side of 

chute 

Not a dam 

safety issue 
Low Good Sufficient 

informati

on is 

available 

II Fair  Maintain the side 

wall 

   Erosion of 

banks 

          

PFM 

#34 

4 Defective 

seals 

causing 

opening of 

spillway 

gates 

Oil seal 

failure 
Seal failure 

and/or 

mechanical 

failure 

Some seals are 

leaking 
Timely 

maintenanc

e can 

improve 

High Good seals 

leaking 

IV good  Repair as soon as 

possible 

    Loss of pressure Corrosion of 

flanges 

       Consider adding 

stop log guides as 

more assured 

protection 

    Piston retracts and 

opens gate 

        Install I-beams 

props in event of 

loss of pressure 

    Uncontrolled 

discharge down to 

El2460.4 for loss 

of water 

         

    Downstream 

damage > 45 m
3
/s 

         

    Loss of storage          

    Loss of supply etc.           

PFM 

#35 

5 Spillway 

hydraulic 

system 

Leakage of 

oilcylinder 

Seal failure 

and/or 

mechanical 

Oil cylinder is 

leaking 

Urgent 

replacement 

can improve 

 

High 

Good Oil 

cylinder 

is leaking 

 IV good  Replace as soon as 

possible 
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failure failure the situation 

    Loss of pressure         Consider adding 

emergency stoplog 

    Piston retracts and 

opens gate 

         

    Uncontrolled 

discharge of 400 

m3/s down to El 

2460.4 for loss of 

approx. 22 m3/s 

water 

         

    Downstream 

damage > 45 m3/s 

         

    Loss of storage          

    Loss of supply etc.          

PFM 

#36 

6 Flood 

exceeding 

PMF 

excess flood 
PF is stated by 

HHP as 1250 m
3
/s 

Not sure of basis 

for the PMF flows 

and WLs 

 Low fair      

 

 

Confirm PMF by 

flood routing etc.  
    WL is estimated to 

be 2466.9 m 

 III fair  

    If greater than 

present estimate 

various 

overtopping 

possibilities 

would exist 

potentially 

leading to 

dam failure 

    

PFM 

#37 

 Absence 

of SOP 

with 

rule 

curve 

No SOP 

and Rule 

Curve 

for 

operati

Need to 

discharge during 

flood event 

  High Fair SOP not 

available 

III Good  Develop SOP with 

rule curve 
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during 

flood 

on of 

Spillw

ay 

PFM 

#38 

 Lack of EPP 

for timely 

evacuation 

during an 

emergency 

Dam break 

due to risk 
No established 

EPP to evacuate 

downstream 

population 

No EPP exercises 
EPPdevelope

d 

High fair  IV fair  Put EPP in place 

and implement 

accordingly 

including 

              

PFM 

#39 

 Flood 

forecastin

g system 

failure 

Inaccuracie

s in the 

forecasting 

system due 

to 

morphologi

cal 

changes 

Insufficient 

operation of the 

gates 

  
High fair 

 IV Good  Need of regular 

update of 

bathymetric 

survey of 

reservoir and 

maintenance of 

upstream 

system 

 

Legedadi PFMA Table 6 - Intake Tower and Pipe Line  

 

 

LSP 

PFM 

No. 

Description Initiator Step by step 

progression 

Contributing factors Failure 

Likelihood 

categories 

Consequence’s 

categories 

Risk reduction 

& monitoring 

data collection 

& analysis More 

likely 

Less likely Categ

ory 

 

Con

fide

nce 

Justifi

cation 

Cat

ego

ry 

Confi

dence 

Jus

tific

atio

n 

Static Loading            

PFM 

#43 

1 Instability 

of 

monoliths 

under 

Normal 

Loads 

 Base sliding 

and/or 

compression 

failure and 

overturning 

of tower 

Design 

criteria 

and 

calculatio

ns 

currently 

unavailab

Expect 

factors of 

safety for 

normal 

operation 

slidingstabi

lity and 

Moder

ate 

 

 

 

 

 

go

 III Fair  Obtain and 

review design 

basis and 

calculated 

factors of 

safety (Copies 

probably in 
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le overturning 

from 

original 

design> 

1.5 

od HHP London 

offices) 

     

Uncontrolle

d discharge 

through 

tunnel 

around 

pipeline 

Concrete 

appears in 

good 

condition 

and has 

probably 

increased 

in strength 

since 

constructio

n 

    

           

    Economic 

impacts to 

City 

      

    Dam failure       

              

PFM 

#44 

2 Foundation 

failure due 

to nearby 

fault 

Differen

tial fault 

displace

ment 

Foundation 

deformations 

due to 

pressure 

Location 

of fault 

unknown. 

No 

apparent 

deformatio

n of tower 

Low Fai

r 

 III fair  Identify the 

location of fault 

     Noted 

that 

spillway 

was 

moved 

from this 

location 

during 
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constructi

on for 

unknown 

reasons 

PFM 

#45 

3 Corrosion 

of pipeline 

 Corrosion 

of pipeline 

leading to 

rupture 

No firm 

data 

available 

on 

current 

thickness 

and 

internal 

condition 

Pipeline 

appears in 

good 

conditi

on 

external

ly 

High   I   Continue to 

maintain 

pipeline          

         

PFM 

#46 

4 Collapse of 

pipeline 

tunnel 

Collapse 

ofpipelin

e 

Compressive 

failure of 

tunnel 

concrete 

liner 

Tunnel 

Concrete 

liningapp

earsin 

good 

condition 

Inside 

of 

tunnel 

appears 

in good 

conditio

n 

Low Good Suffici

ent 

inform

ation 

is 

availa

ble on 

concre

te 

conditi

on 

IV Fair  Monitor the 

condition of the 

tunnel li 

    Damage to 

pipeline 

       

    Uncontrolled 

discharge 

through 

tunnel around 

pipeline 

        Repair seal 

asap 

    Loss of water 

supply 

andhealth 
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impacts on 

dependentpop

ulation 

PFM 

#47 

 Inability 

tooperat

e the 

Intake 

gate due to 

deterioratio

n and lack 

of 

maintenanc

e 

deteriora

tion and 

lack of 

mainten

ance 

Loss of 

access to 

maintain the 

gate 

  High Good  I Good Generation cannot 

occur without gate 

opening 

              

PFM 

#48 

6 Collapse of 

steel 

staircase 

and loss of 

access 

Corrosio

n and 

deteriorat

ion of 

steel 

staircase 

threads 

and 

landings 

Corrosion of steel 

staircase threads and 

landing 

 Moder

ate 

Good  III    

    Deterioration 

with time 

         

    Collapse of 

steel stircase 

         

    Loss of 

access to 

operate the 

intake 

gate 

         

    Loss of 

Water supply 
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PFM 

#49 

7 Loss of 

operator 

access to 

IT 

High 

flood 

High waves 

over access 

bridge 

deck during 

flood 

Need to 

confirm 

PFM 

Freeboard 

is 1.1 m 

and 

wave 

heights not 

Moder

ate 

Good  I Good   

    Loss of 

access to 

operate 

intakes 

during flood 

        

PFM 

#50 

8 Instability 

of 

monoliths 

in post-EQ 

condition 

Earthqu

ake 

shaking 

cause 

EQ response 

of the tower 

magnified by 

dynamics and 

by 

Design 

criteria 

and 

calculatio

ns 

currently 

Concrete 

appears in 

good 

condition 

and has 

High Good Suffici

ent 

inform

ation 

is 

II Fair  Inspect the pipe 

and tower after 

anEQ with 

PGA 0.05g 

    Possible 

fracture of 

the pipe at 

the 

base of the 

tower in a 

major EQ 

MCE 

with 

pgaof 

0.20 

– 0.24 g 

now 

more 

Tower is 

separate 

from 

the dam 

and failure 

      Consider 

adding a 

bulkhead in the 

tunnel to seal in 

case of pipe 

    Uncontrolled 

discharge 

through the 

tunnel 

Tower 

dynamic 

response 

will be 

much 

       Consider 

adding a safety 

control 

valve in the 

pipeline 

    Loss of water 

supply 

andhealth 

impacts on 

dependentpop

ulation 

Expect 

limited 

rebar 

in tower 

and 

brittle 
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    Economic 

impacts 

toCity 

Load 

case 

expected 

to be 

much 

more 

        

 

 

Legedadi PFMA Table 7 - Reservoir  

 PFM

No. 

Description Initiator Step by step 

progression 
Breach Contributing 

factors 

Failure Likelihood 

categories 

Consequence’s 

categories 

Risk reduction 

& monitoring 

datacollection 

& analysis 

More 

likely 

Less 

likely 

Category Confidenc

e 

Justificatio

n 

Categor

y 

Confide

nce 

Justificatio

n 

Static Loading             

PFM 

#51 

1 Siltation 

causing loss 

of storage 

 Inflows with 

particulate 

 Design 

dead 

storage 

capacity  

Master 

Plan 

indicates 

asolution 

High Good based on 

sedimentati

on 

 

I 

 

Fair 

 Will maintain 

emergency 

draw down 

capability if 

    Accumulation 

of 2.1 Mm
3
 in 

19 years 

 Recent 

sounding 

showed 78 

cm 

available 

below 

lower 

intake 

       Soil 

conservation 

in catchment 

area 

    0.3%/year 

loss of Live 

Storage of 

43.8 Mm
3
 

 Increasing 

rate of 

siltation 

due to 

increased 

cultivation 

       Interventio

ns in 

catchment 
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    Deadstorageo

fapprox.2 

Mm
3
 

almostexhaust

ed 

 Annual 

inflow 63 

Mm
3
 

       Sediment traps 

    
Loss of 

bottom inlet if 

continues 

         Flushes bottom 

outlet at 

buttress dam to 

keep clear 

    Potentialhealt

hsafety 

issueifintakeis

limited 

          

PFM 

#52 

2 Increased 

turbidity 

 Increasing 

turbidity from 

200 to 1650 

FTU 

   High      Sediment 

management 

planwillalleviate

turbidity 

issues 

    Increasing 

chemical 

dosages 

required and 

cost 

Good  I Good  Implement 

Sediment 

Management 

plan in the 

Master Plan 

           

PFM 

#53 

3 Algae 

growth 

 Related to 

turbidity and 

chemical 

content 

   Low      Sediment 

management 

planwillalleviate

turbidity issues 

and reduce 

algae buildup 

    
Increased 

agriculture 

fertilizers, 

pesticides etc. 

 Good  III Good  
Consider 

incentives for 

use of organic 

fertilizers 
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    Water 

Quality loss 

       

PFM 

#54 

4 Debris 

blocking 

spillway 

Debris 

being 

transporte

d into 

reservoir 

particularly 

during high 

rainfall and 

floods 

  No log 

boom 

Little 

material 

present 

on 

reservoir 

boundary 

Moderate Good  II Good  Maintain 

regular 

observations, 

particularly 

duringheavyrai

nsand imminent 

floodconditions 

   Reduction 

of spillway 

discharge 

capacity 

  Operator 

reports 

nohistory

ofdebris 

problem

s 

     

   Overtoppi

ng of 

dams 

        

   Erosion 

and dam 

failure 

        

PFM 

#55 

5 Silt loading on 

structures 

 Silt buildup 1 

m 

approx.averag

e over 

reservoir 

  Small 

increase 

in 

loadonm

ainbody 

ofdaman

dindeep 

Low Fair  II Fair  Continue regular 

sluicing to 

control the 

increase 

locally at the 

deepest 

    Willoccuratth

ebaseof the 

buttress dam 

in channel at 
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bottomoutlets 

PFM 

#56 

6 Silt builds 

up at 

entrance to 

reservoir 

 Silt 

accumulating 

at reservoir 

entrance 

causing 

flooding 

upstream 

  No such 

issues 

reported 

 

 

Low 

fair  II Fair  Maintain 

regular 

observations, 

particularly 

during heavy 

rains and 

              

PFM 

#57 

7 Landslides 

intreservo

ir 

 Slope 

instability 

on reservoir 

rim causing 

landslides into 

reservoir 

  No 

apparent 

landslide 

sites on 

therim 

Remotetol

ow 
good  III Good   

    Waves 

generated 

and 

overtopping 

dam 
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Legedadi PFMA Table 8 - Bottom Outlet  

PFM 

No. 

Description Initiator 
Step by step 

progression 

Contributing factors Failure Likelihood 

categories 

Consequence’s 

categories 

Risk reduction & 

monitoring 

data collection & 

analysis 

More likely Less 

likely 

Categor

y 

Confiden

ce 

Justificatio

n 

Categor

y 

Confiden

ce 

Justificati

on 

PFM 

#58 
Clogging and 

damage of the 

bottom outlet 

trash rack 

Clogging 

by debris 

Gatefailure Increase 

in 

vegetatio

n 

upstream 

 High Fair The 

trashrack is 

under water 

and not 

accessible 

II Fair  Replace the trashrack 

    

Increased 

siltation 

Deuteriation 

ofthe 

trashrack 

with aging 

        

   Loss of bottom 

outlet for 

emergency 
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Annex-5: Detail PMFA analysis of Dire Dam 
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Category Confidence Justification Category
Confiden

ce
Justification

PFM #8
Spillway surface 

deterioration and scouring
Low good

The concrete is 

in good 

condition

III Good Monitor condition

PFM #9

Damage to approach 

channel and/or chute 

Guide Walls durin PMF 

condition

Low fair Level III fair

PFM #10

Absence of SOP

with rule curve

during flood

Low Fair
SOP not

 available
III Good Develop SOP with rule curve

PFM #11

Lack of EPP for timely 

evacuation during an

emergency

High fair IV fair
Put EPP in place and implement

accordingly including

PFM #12
Downstream damage 

during discharge
Moderate Good Level III Good

   Do flood inundation study to 

quantify dam areas

   Optimize operation to minimize 

spillway discharge during floods

Do flood inundation map

Description

Dire PFMA Table 2 - Spillway

Failure Likelihood categories Consequences categories
Risk reduction & monitoring data 

collection & analysis
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Category Confidence Justification Category Confidence Justification

PFM #13
Instability of monoliths under 

Normal Loads
Moderate good III Fair

Obtain and review design basis and 

calculated factors of safety (Copies 

probably in HHP London offices)

PFM #16

Inability to

operate the Intake 

structure  due to 

deterioration a

Low Good I Good
Generation cannot occur without gate 

opening

PFM #17 Loss of operator access to IT Low Good I Good

PFM #18
Instability of monoliths in 

post-EQ condition 
Low Fair

Sufficient 

information is 

available 

II Fair
 Inspect the pipe and tower after an EQ 

with PGA 0.05g

Consider adding a bulkhead in the 

tunnel to seal in case of pipe rupture 

and control reservoir.

Consider adding a safety control valve 

in the pipeline

Dire PFMA Table 3 - Intake Tower and Outlets

Consequences categories

Risk reduction & monitoring data 

collection & analysis

Failure Likelihood categories

Description
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More likely Less likely Category Confidence Justification Category

Confiden

ce Justification

PFM #17

Siltation causing 

loss of storage 
Inflows with particulate

High sediment in 

the reservoir 

above bottom 

outlet

Master Plan 

indicates a solution
High

Good

based on 

sedimentatio

n assessment I Fair

Will maintain emergency 

draw down capability if 

continue regular flushing 

of bottom outlet at 

buttress dam

Sediment accumulation

Recent sounding 

showed 78 cm 

available below 

lower intake

Soil conservation in 

catchment area

Loss of Live Storage

Increasing rate of 

siltation due to 

increased 

cultivation

Interventions in 

catchment

 Loss of bottom intake if 

continues

Flushes bottom outlet at 

buttress dam to keep 

clear

Loss of water supply

PFM #18

Increased turbidity Increase turbidity

Sediment management 

plan will alleviate turbidity 

issues

 

Increasing chemical 

dosages required and 

cost Good I Good

Implement Sediment 

Management plan in the 

Master Plan

PFM #19

Landslides into 

reservoir

Slope instability on 

reservoir rim causing 

landslides into reservoir
good III Good

 Waves generated and 

overtopping dam

Dire PFMA Table 4 - Reservoir

No apparent 

landslide sites on 

therim

Remote to low

Risk reduction & 

monitoring data 

collection & analysis

High

Contributing factors Failure Likelihood categories Consequences categories

Description Initiator

Step by step 

progression
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More likely Less likely Category Confidence Category Confidence

PFM #20

Clogging of 

Bottom outlet 

by sediment Sediment

ation Upstream erosion

Upstream 

erosion Very High Good I Good

Clear the sediment and 

Replace the gate

Increased 

siltation

Clogging of the 

bottom outlet

Decrease in water 

supply

PFM #21

Failure of 

conduit steel 

lining 

failure of 

steel 

lining

failure of steel 

lining

failure of 

steel lining

there in no 

erosion of 

material High Good IV Good

Grout the contact 

between concrete block 

used for lining and 

remove steel lining and 

replace with approprate 

to revent eakage 

through joint  

leakage through 

contact

Increase in 

leakage volume

Erosion of the 

embankment into 

conduit

Piping through 

the embankment

Dire PFMA Table 5 - Bottom Outlet

Contributing factors Failure Likelihood Consequences Risk reduction & 

monitoring data PFM No. Description Initiator

Step by step 

progression
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Annex-6: Environmental Guidelines for Construction Contractors 
 

General: Applicability of These Environmental Guidelines and ESMP  

 

These general environmental guidelines apply to any work to be undertaken under the UWSS Program. For 

certain work sites entailing specific environmental and/or social issues, a specific Environmental and Social 

Impact Assessment, including an Environmental and Social Management Plan (ESMP), has been prepared 

to address the above-mentioned specific issues in addition to these general environmental guidelines.  In 

addition to these general Environmental Guidelines, the Contractor shall therefore comply with any specific 

ESMP for the works he is responsible for. The Contractor shall be informed by the Client about such an 

ESMP for certain work sites, and prepare his work strategy and plan to fully take into account relevant 

provisions of that ESMP. If the Contractor fails to implement the approved ESMP after written instruction 

by the works supervisor to fulfill his obligation within the requested time, the Client reserves the right to 

arrange for execution of the missing action by a third party on account of the Contractor.  

 

Notwithstanding the Contractor‟s obligation under the above clause, the Contractor shall implement all 

measures necessary to avoid undesirable adverse environmental and social impacts wherever possible, 

restore work sites to acceptable standards, and abide by any environmental performance requirements 

specified in an ESMP where such an ESMP applies.  
 

These Environmental Guidelines, as well as any specific ESMP, apply to the Contractor. They also apply to 

any sub-contractors present on Program work sites at the request of the Contractor with permission from 

the Client.  
 

General Environmental Protection Measures  

In general, environmental protection measures to be taken at any work site shall include but not be limited 

to:  

A. Minimize the effect of dust on the environment resulting from earth mixing sites; vibrating 

equipment, construction related traffic on temporary or existing access roads, etc. to ensure safety, 

health and the protection of workers and communities living in the vicinity of work sites and access 

roads.  

B. Ensure that noise levels emanating from machinery, vehicles and noisy construction activities (e.g. 

excavation, blasting) comply with Ethiopian standards and are generally kept at a minimum for the 

safety, health and protection of workers within the vicinity of high noise levels and nearby 

communities.  
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C. Ensure that existing water flow regimes in rivers, streams and other natural or irrigation channels 

are maintained and/or re-established where they are disrupted due to works being carried out (See 

WaSH-II – Environmental and Social Management Framework 74). 

D. Prevent any construction-generated substance, including bitumen, oils, lubricants and waste water 

used or produced during the execution of works, from entering into rivers, streams, irrigation 

channels and other natural water bodies/reservoirs.  

E. Avoid or minimize the occurrence of standing water in holes, trenches, borrow areas, etc...  

F. Prevent and minimize the impacts of quarrying, earth borrowing, piling and building of temporary 

construction camps and access roads on the biophysical environment including protected areas and 

arable lands; local communities and their settlements. Restore/rehabilitate all sites to acceptable 

standards.  

G. Upon discovery of graves, cemeteries, cultural sites of any kind, including ancient heritage, relics or 

anything that might or believed to be of archeological or historical importance during the execution 

of works, immediately report such findings to the Client so that the Ministry in charge of Culture 

may be expeditiously contacted for fulfillment of the measures aimed at protecting such historical 

or archaeological resources.  

H. Prohibit construction workers from engaging in the exploitation of natural resources such as 

hunting, fishing, and collection of forest products or any other activity that might have a negative 

impact on the social and economic welfare of the local communities. Prohibit explicitly the 

transport of any bush meat in Contractor‟s vehicles.  

I. Prohibit the transport of firearms in Program-related vehicles.  

J. Prohibit the transport of third parties in Program-related vehicles.  

K. Implement soil erosion control measures in order to avoid surface run off and prevent siltation, etc.  

L. Ensure that garbage, sanitation and drinking water facilities are provided in construction workers 

camps.  

M. Ensure that, in as much as possible, local materials are used to avoid importation of foreign material 

and long-distance transportation.  

N. Ensure public safety, and meet Ethiopian traffic safety requirements for the operation of work to 

avoid accidents.  

O. Ensure that any trench, pit, excavation, hole or other hazardous feature is appropriately demarcated 

and signposted to prevent third-party intrusion and any safety hazard to third parties.  

P. Comply with Ethiopian speed limits, and for any traffic related with construction at UWSS Program 

sites, comply with the following speed limits unless Ethiopian speed limits are lower.  

a. Inhabited areas: 50 km/h  
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b. Open road: 90 km/h.  (See WaSH-II – Environmental and Social Management Framework 

75).  

Q. Ensure that, where unskilled daily-hired workforce is necessary, such workers are hired from 

neighboring communities.  

R. Generally, comply with any requirements of Ethiopian law and regulations.  
 

Besides the regular inspection of the sites by the supervisor appointed by the Client for adherence to the 

Contract conditions and specifications, the Client may appoint an environmental inspector to oversee the 

compliance with these environmental conditions and any proposed mitigation measures. State or Regional 

Environmental Authorities may carry out similar inspection duties. In all cases, as directed by the Client‟s 

supervisor, the Contractor shall comply with directives from such inspectors.  

 

Drilling  

The Contractor will make sure that any drilling fluid, drilling mud, mud additives, and any other chemicals 

used for drilling at any UWSS Program construction site complies with Ethiopian health and safety 

requirements. In general, only bio-degradable materials will be used. The Contractor may be required to 

provide the detailed description of the materials he intends to use for review and approval by the Client. 

Where chemicals are used, general prescriptions of the World Bank‟s safeguard policy OP 4.09 “Pest 

Management” shall be complied with. 

 

Drilling fluids will be recycled or disposed of in compliance with Ethiopian regulations in an authorized 

disposal site. If drilling fluids cannot be disposed of in a practical manner, and if land is available near the 

drilling site that is free of any usage rights, the Contractor may be authorized to dispose of drilling fluids 

near the drilling site. In this occurrence, the Contractor will be required to provide to the Client due 

evidence of their total absence of potential environmental impacts, such as leachate tests certified by an 

agreed laboratory. In this case, drilling fluids will be dried at site, mixed with earth and spread at site.  

Any site affected by drilling work will be restored to its initial condition. This applies to drilling pads, 

access roads, staging areas, etc... Topsoil will be stripped ahead of any earthmoving, stored near the 

construction site, and replaced in its original location after the re-contouring of the area affected by the 

works.  

Where successive aquifers are intersected by the drilling works and upon order by the work supervisor, the 

Contractor may be required to take measures to isolate aquifers from contamination by each other. (See 

WaSH-II – Environmental and Social Management Framework 76).  

 

The Contractor will take all measures to avoid bacteriological or chemical contamination of the intersected 

aquifers by the drilling equipment. Similarly, the Contractor will take all measures to avoid bacteriological 
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or chemical contamination of the intersected aquifers from the surface by providing an adequately sealed 

well-head.  

 

When greasing drilling equipment, the Contractor will avoid any soil contamination. In the event of a 

limited hydrocarbon spill, the Contractor will recover spilled hydrocarbons and contaminated soils in 

sealed drums and dispose of them in an authorized waste management facility. Unless duly requested by 

the Contractor and authorized by the supervisor, no servicing of drilling equipment or vehicles is permitted 

at the drilling site. 

 

Pipelines  

No trench shall be left open for more than 7 days, unless duly authorized by the supervisor upon 

Contractor‟s request. Trenches and other excavation works shall be demarcated and/or signposted to avoid 

third party intrusion. General conditions related with topsoil stripping, storage and restoration apply. The 

Contractor will take measures to dispose of water used for pressure tests in a manner that does not affect 

neighboring settlements.  
 

 

Waste Management  

All drums, containers, bags, etc. containing oil/fuel/surfacing materials and other hazardous chemicals shall 

be stored at construction sites on a sealed and/or bonded area in order to contain potential spillage. All 

waste containers, litter and any other waste generated during the construction shall be collected and 

disposed off at designated disposal sites in line with applicable Ethiopian government waste management 

regulations. 

 

All drainage and effluent from storage areas, workshops, housing quarters and generally from camp sites 

shall be captured and treated before being discharged into the drainage system in line with applicable 

government water pollution control regulations. Used oil from maintenance shall be collected, properly 

stored in sealed containers, and either disposed of appropriately at designated sites or be re-cycled.  

Entry of runoff into construction sites, staging areas, camp sites, shall be restricted by constructing 

diversion channels or holding structures such as berms, drains, dams, etc. to reduce the potential of soil 

erosion and water pollution. Construction waste shall not be left in stockpiles along the road, but removed 

and reused or disposed of on a daily basis (See WaSH-II – Environmental and Social Management 

Framework 77).  

 

Where temporary dump sites for clean excavated material are necessary, they shall be located in areas, 

approved by the Client‟s supervisor, where they will not result in supplemental erosion. Any compensation 

related with the use of such sites shall be settled prior to their use. Areas for temporary storage of 
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hazardous materials such as contaminated liquid and solid materials shall be approved by the supervisor 

and appropriate local and/or relevant national or local authorities before the commencement of work. 

Disposal of such waste shall be in existing, approved sites.  

 
 

 

Quarries and Borrow Areas  

The Contractor shall obtain appropriate licenses/permits from relevant authorities to operate quarries or 

borrow areas. The location of quarries and borrow areas shall be subject to review and approval by relevant 

local and national authorities.  
 

New extraction sites:  

A. Shall not be located less than 1km from settlement areas, archaeological areas, cultural sites - 

including churches and cemeteries, wetlands or any other valued ecosystem component, or on high 

or steep ground.  

B. Shall not be located in water bodies, or adjacent to them, as well as to springs, wells, well fields.  

C. Shall not be located in or near forest reserves, natural habitats or national parks.  

D. Shall be designed and operated in the perspective of an easy and effective rehabilitation. Areas with 

minimal vegetation cover such as flat and bare ground, or areas covered with grass only or covered 

with shrubs less than 1.5m in height, are preferred.  

E. Shall have clearly demarcated and marked boundaries to minimize vegetation clearing and safety 

hazards for third parties.  
 

Vegetation clearing shall be restricted to the area required for safe operation of construction work. 

Vegetation clearing shall not be done more than two months in advance of operations. Stockpile areas shall 

be located in areas where trees or other natural obstacles can act as buffers to prevent dust pollution, and 

generally at a distance from human settlements. Wind shall be taken into consideration when sitting 

stockpile areas. Perimeter drains shall be built around stockpile areas.  

 

The Contractor shall deposit any excess material in accordance with the principles of these guidelines, and 

any applicable ESMP, in areas approved by local authorities and/or the supervisor (See WaSH-II – 

Environmental and Social Management Framework 78). 

 

Rehabilitation of Work and Camp Sites  

Topsoil shall be stripped, removed and stored for subsequent rehabilitation. Soils shall not be stripped when 

they are wet. Topsoil shall not be stored in large or high heaps. Low mounds of no more than 1 to 2m high 

are recommended.  
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Generally, rehabilitation of work and camp sites shall follow the following principles:  

 To the extent practicable, reinstate natural drainage patterns where they have been altered or impaired.  

 Remove toxic materials and dispose of them in designated sites. Backfill excavated areas with soils or 

overburden that is free of foreign material that could pollute groundwater and soil.  

 Ensure reshaped land is formed so as to be stable, adequately drained and suitable for the desired long-

term land use, and allow natural regeneration of vegetation.  

 Minimize erosion by wind and water both during and after the process of reinstatement.  

 Compacted surfaces shall be deep ripped to relieve compaction unless subsurface conditions dictate 

otherwise.  

 

Management of Water Needed for Construction Purposes  

The Contractor shall at all costs avoid conflicting with water needs of local communities. To this effect, 

any temporary water abstraction for construction needs from either ground or surface water shall be 

submitted to the following community consultation process:  

 Identification of water uses that may be affected by the planned water abstraction,  

 Consultation with all identified groups of users about the planned water abstraction,  

 In the event that a potential conflict is identified, report to the supervising authority.  

 

This consultation process shall be documented by the Contractor (minutes of meeting) for review and 

eventual authorization of the water withdrawal by the Client‟s supervisor. Abstraction of both surface and 

underground water shall only be done with the consultation of the local community as mentioned and after 

obtaining a permit from the relevant authority. Abstraction of water from wetlands is prohibited. 

Temporary damming of streams and rivers is submitted to approval by the supervisor. It shall be done in 

such a way as to avoid disrupting water supplies to communities downstream, and to maintain the 

ecological balance of the river system. No construction water containing spoils or site effluent, especially 

cement and oil, shall be allowed to flow into natural water drainage courses (See WaSH-II – Environmental 

and Social Management Framework 79).  

 

Similarly, wash water from washing out of equipment shall not be discharged into water courses or road 

drains. Washing bays shall be sited accordingly. Unless site conditions are not favorable, it will generally 

be infiltrated through soak pits or similar. Site spoils and temporary stockpiles shall be located away from 

the drainage system, and surface run off shall be directed away from stockpiles to prevent erosion.  
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Traffic Management and Community Safety  

Location of temporary access roads shall be done in consultation with the local community and based on 

the screening results, especially in important or sensitive environments. Temporary access roads shall not 

traverse wetland areas or other ecologically sensitive areas. The construction of any access roads shall be 

submitted to a prior consultation process with potentially affected communities that will have to be 

documented (minutes of meetings) for supervisor‟s review and approval. Upon the completion of civil 

works, all temporary access roads shall be ripped and rehabilitated. Measures shall be taken to suppress 

dust emissions generated by Program traffic. Maximum speed limits for any traffic related with 

construction at UWSS Program sites shall be the following, unless Ethiopian speed limits are locally lower:  

 Inhabited areas: 50 km/h  

 Open road: 90 km/h.  

 

Salvaging and Disposal of Obsolete Components Found by Rehabilitation Works  

Obsolete materials and construction elements such as electro-mechanical equipment, pipes, accessories and 

demolished structures shall be salvaged and disposed of in a manner approved by the supervisor. The 

Contractor has to agree with the supervisor which elements are to be surrendered to the Client‟s premises, 

which will be recycled or reused, and which will be disposed of at approved landfill sites. Any asbestos 

cement material that might be uncovered when performing rehabilitation works will be considered as 

hazardous material and disposed of in a designated facility.  

 

Compensation of Damage to Property  

Compensation of land acquired permanently for Program purposes will be handled under Client 

responsibility based on the provisions of the RPF. However, in the event that the Contractor, deliberately or 

accidentally, damages property, he shall repair the property to the owner‟s satisfaction and at his own cost. 

For each repair, the Contractor shall obtain from the owner/user a certificate that the damage has been 

made good satisfactorily in order to indemnify the Client from subsequent claims (See WaSH-II – 

Environmental and Social Management Framework 80)  

 

In any case where compensation for inconveniences, damage of crops etc. are claimed by the owner, the 

Client has to be informed by the Contractor through the supervisor. 

 

Contractor’s Health, Safety and Environment Management Plan (HSE-Mp)  

Within 6 weeks of signing the Contract, the Contractor shall prepare an HSE-MP to ensure the adequate 

management of the health, safety, environmental and social aspects of the works, including implementation 
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of the requirements of these general conditions and any specific requirements of an ESMP for the works. 

The Contractor‟s EHS-MP will serve two main purposes:  

The Contractor‟s HSE-MP shall provide at least:  

 A description of procedures and methods for complying with these general environmental 

management conditions, and any specific conditions specified in an ESMP;  

 A description of specific mitigation measures that will be implemented in order to minimize adverse 

impacts;  

 A description of all planned monitoring activities and the reporting thereof; and  

 The internal organizational, management and reporting mechanisms put in place for such.  

 

The Contractor‟s HSE-MP will be reviewed and approved by the Client before start of the works. This 

review should demonstrate if the Contractor‟s HSE-MP covers all of the identified impacts, and has defined 

appropriate measures to counteract any potential impacts.  

 

HSE Reporting  

The Contractor shall prepare bi-monthly progress reports to the Client on compliance with these general 

conditions, the sub-program ESMP if any, and his own HSE-MP. The Contractor‟s reports will include 

information on:  

 HSE management actions/measures taken, including approvals sought from local or national 

authorities;  

 Problems encountered in relation to HSE aspects (incidents, including delays, cost consequences, 

etc. as a result thereof);  

 Non-compliance with contract requirements on the part of the Contractor;  

 Changes of assumptions, conditions, measures, designs and actual works in relation to HSE aspects; 

and  

 Observations, concerns raised and/or decisions taken with regard to HSE management during site 

meetings.  

 

The reporting of any significant HSE incidents shall be done as soon as practicable. Such incident reporting 

shall therefore be done individually (See WaSH-II – Environmental and Social Management Framework 

81).  
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The Contractor should keep his own records on health, safety and welfare of persons, and damage to 

property. It is advisable to include such records, as well as copies of incident reports, as appendixes to the 

bi-monthly reports. Details of HSE performance will be reported to the Client.  

 

Training of Contractor’s Personnel  

The Contractor shall provide sufficient training to his own personnel to ensure that they are all aware of the 

relevant aspects of these general conditions, any program ESMP, and his own HSE-MP, and are able to 

fulfill their expected roles and functions. Specific training will be provided to those employees that have 

particular responsibilities associated with the implementation of the HSE-MP. Training activities will be 

documented for potential review by the Client.  

Amongst other issues, training will include an awareness session for all employees on HIV-AIDS 

addressing the following topics:  

 What is HIV/AIDS?  

 How is HIV/AIDS contracted?  

 HIV/AIDS prevention.  

 

 

 

 

 

 

 

 

 

 

 

 

 


