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[bookmark: _Toc470641790]1. SOCIO-ECONOMY STUDY
[bookmark: _Toc325551654][bookmark: _Toc325551931][bookmark: _Toc470641791]   1.1  INTRODUCTION
1.1.1 Back Ground
Agriculture is said to be the main stay of the community in the area and the sole employment creating sector. It is the major source of food, income and other social and cultural expenses of the inhabitants. The farmers of Kombolcha Yonge   Kebele like the farmers of others area depend on sedentary mixed farming i,e. they produce crops and rare animals. They produce food crops such as, maize, sorghum, millet and teff by rain. There is traditional irrigation on the river, the main Agricultural problems in the project area is problems of termite and predators are the common.
[bookmark: _Toc470641792][bookmark: _Toc443535159]1.2. Objectives of the study
1.2.1 General Objectives
· To assess the existing Socio-Economic conditions of the proposed project.
· To Identify the Administration boundaries and beneficiary households.
·  To analyse   attitudes and willingness of the community for the proposed project.
·  To forecast the impact of the project on the beneficiaries and on the surrounding communities.  
[bookmark: _Toc443535160]1.2.2 Specific Objectives
· To assess the existing Social, Economic and Institutional issues and constraints that may hinder the successful implementation of the proposed project.
· To identify potential areas for improving the livelihoods of the communities in the project areas and different possible interventions.
· Enable the beneficiaries to produce diversified crops, For Food Self-Sufficient, to generate additional income and transferring new technology. 
· To undertake Social and Financial analysis of the project to set up the acceptability of the project for funding.


[bookmark: _Toc443535161]1.3. Scope of the study 
[bookmark: _Toc443535162] Socio- Economic study of Shonkora  SSIP is to assess the existing social, economical, constraints and to realize that the project is in favor of desired society in all socio-economic aspect. 
1.4 .Approach   and Methodology
 During our study we use different data collection approaches to obtain detailed socio-economic information about the proposed project area; these are primary and secondary data collection methods. 
[bookmark: _Toc443535163] 1.4.1. Primary Data collection 
[bookmark: _Toc443535164]The type of primary data collection we used during the study of Shonkora SSIP is less structured methods includes, Field visit, transect walk (starting from head work   along the Shonkora  River to the command area with the crew member) and Community interviews on  a  General meeting.
1.4.2. Secondary Data Collection
[bookmark: _Toc443535165]Secondary data we used during the study of Shonkora SSIP is a written Document at Kebel  level ,DA”s and Woreda Concerned Sectors. 
1.5. Data Analysis and Presentation
[bookmark: _Toc443535166]The Socio-Economic data is collected and analyzed in order to generate results, in form of tables, graphs and interpret the finding.
1.6. Project Rationality
As the information obtained from the beneficiaries and local leaders, small number farmers faced food insufficient during peak summer season (July & August), More the proposed project is contribute to meet Market Demand and Income generation.
 1.7. Limitation of the study 
During our study we faced insufficient of data, particularly secondary data regarding the proposed project area. 
[bookmark: _Toc443535167] 1.8. Existing Situation Assessment 
As already mentioned in introduction part, mixed agriculture is said to be the main stay of the community in the area, There is experience of   traditional Irrigation on this river,   they produce different vegetables likes potato, Tomato, Pepper and Cabbage   . 
 1. 9. Administrative Structure
Shonkora   Small -scale Irrigation project is found in Oromia Regional State West Wollega Zone Haru district   Kombolcha Yonge Kebele . The project site is found at a distance of about 43 km from Gimbie Branch office and 18 Km district capital. The road from the zonal capital   town to the District is all weather roads and 25 km is   it is accessible only during dry season project site.   
[bookmark: _Toc443535169][bookmark: _Toc470641793]1.3 Socio-Economic Profiles and Characteristics
[bookmark: _Toc443535170]1.3.1. Demographic Characteristics
[bookmark: _Toc443535171] 1.3.1.1. Population Projection 
 Based on population of the kebeles, Population projection for the project period and its implication on food demand and on local pressure.
Pt=   Po(1+r)n  where= Population at time t; Po=  Base population figure; r=population growth rate and n = projection period. This formula is mainly applied for financial and economic analysis. Similarly, the formula used   to manipulated and used to predict human population.
1. Current Population or Po=3,277
1. Project Period  or n=20
1. Population growth rate or r=3%
1. Population Projection or Pn= po(1+r)n
1. Population Projection at five year  or p5  =po(1+r)n
                                                                  =3,277(1+3/100)5
                                                                   =3798
1. Population Projection at five year  or p10  =Pt(1+r)n
                                                        =3798(1+3/100)5
                                             =4402
1. Population Projection at five year  or p15 =Pt(1+r)n
                                                        =4402(1+3/100)5
                                                        =5103
1. Population Projection at five year  or p20 =Pt(1+r)n
                                                        =5103(1+3/100)5
                                                        =5103(1+3/100)5
                                                         = 5915

1.3.1.2. Head Work /Reservoir Area Kebeles
The Headwork /Reservoir are found in the Kombolcha Yonge    Kebele.
1.3.1.3. Project Beneficiaries
The Project beneficiaries are 65 house holds out of which 61 & 4 are male households & female respectively. The land under the command is 50 ha .The average family size is five per each family head.

1.3.1.4. Population Distribution
All most all of the societies are ethnically Oromo and speak Afan Oromo. The majority of the inhabitants are Christians   and the rest are Muslims. The population size of  the Kebele  is about 3,277 out of which   Male 1,687   and 1,590 are female.  House holds in the Kebele  are 526 out of which 472 and 54   are males household and females respectively.
Table 8.The population size of Kombolcha Yongea  Kebele  Presents as follow.
	No
	Description
	Kebele
	Remark

	1
	House hold
	526
	

	
	Male
	472
	

	
	Female
	54
	

	2
	Population
	3,277
	

	
	Male
	1,687
	

	
	Female
	1,590
	


Source .Kombolchs Yonge Kebele & Development Agent
1.3.1.5. Household Characteristics
All most, all of the society are ethnically Oromo and speak Afan Oromo. The majority of the inhabitants are Christians and the rest Muslims. 
[bookmark: _Toc325551656][bookmark: _Toc325551933][bookmark: _Toc470641794]1.3.2. Resource Ownership
1.3.2.1	Land Access and Existing Management
As we get information the land access in the area is from family through locally called (Dhala) no formal land distribution. As it is known in the country land is belonging to the people or government the farmers utilize their farm land as much as possible and pay rent or land tax according to their farm land size and capacity
1.3.2.2	Farm Size
The size and distribution of land among the majority of the farmers in the area is the difference at least one farmers have 0.5 ha to 2 ha in and around the project area.
1.3.2.3	Housing
According to the information obtained from the  Kebele  Officials  Leaders  shows  that about 75  house  found in the proposed project  and  surrounding  ,all are   Constructed from wood and mud wells and Covered with Corrugated Iron sheet   and grass roof as the whole .
1.3.2.4	Livestock
A common characteristic of small house hold is mixed farming, which includes both Livestock and crop production, both of them have a close interrelation Livestock in the project area provide for the farmers as source of income, means of transportation and facilities own diet. The farmers also can use his animal as a hedge against sudden or an expected cash needs, he could sell them to meet the emergence expenses of sickness or death and also for other ceremony like marriage and holidays. Small ruminant and chickens are mainly kept for this purpose. The major constraint to production of live stock in the area, since the area is located in low land area, there are different types of animal disease. These are trypanosmiasis, blackleg, anthrax, treeps and the others. There is Only one (1) veterinary clinic in the project area for the whole of the PA and only one technician. There is low supply of material and low man power in and around the project area concerning the live stock production as a general. According to the Data obtained from the PA the Livestock population is shown as below. 
 Table 2. Livestock Population of the Kebele
	No
	Type of Livestock 
	Unit
	Kombolcha Yonge  Kebele
	Remark

	1
	Cow 
	No
	240
	

	2
	Oxen
	>>
	144
	

	3
	Bulls
	>>
	180
	

	4
	Heifer 
	>>
	75
	

	5
	Calves
	>>
	290
	

	5
	Sheep 
	>>
	104
	

	6
	Goat 
	>>
	192
	

	7
	Horse
	>>
	20
	





1.3.2.5	Farm Equipment and Transportation
The farmers in and around the project uses farm Equipment such as hoe, shovels, axes and sickles etc. As we observed that transportation is traditional as the whole. 
1.3.2.6  Economic Base and Occupation
Agriculture is said to be the main stay of the community in the area and sole employment creating sector. It is the major source of food, income and others social and cultural expense of the inhabitants.
The society of the peasant Association depends on sedentary mixed farming .i.e. they produce food crops and rare animals. They produce food crops such as, maize, sorghum, millet and teff under rain fed and potato, maize, tomato and onions under traditional irrigation in addition. 
A common characteristic of small house hold farm is mixed farming, which includes both animals and crops production. Both of them have a close interrelation. 
Household Incomes
[bookmark: _Toc325551657][bookmark: _Toc325551934]As we get information from the farmers the highest income of the farmers 5400 and lowest is 2,880, on average farmers gets 4140 br annually. 
[bookmark: _Toc470641795]1.3.3 SOCIAL SERVICES
1.3.3.1.Water Supply
There is no pure water supply   in and around the project area.
1.3.3.2. Health
As we observed in and around the proposed project area, there is no such sufficient health service. There is only one health post with two Extensions   providing health services for the society in the Kebele .For further health service there is health center at District  and  hospital at nearest district Gimbi . The major problems related to health in the district, shortage of qualified man power and low supply medicine for the society, human disease and  the like are among the problem   encountered the disease such as, Malaria, Rhemonias Fever of an organ, upper respiratory tract infection and etc.  Majority of the people in and around the project area suffer from malaria.
According to the information obtained from the district health office, there are 21 health institution giving health services for the community in the district. As the information obtained from the district health office the health cover age of the district about 80 % in percent 
Table1.4: Number of Health Institution, 2011 
	No
	Types of institution
	No. of Institution
	Remark

	1
	Hospital
	-
	

	2
	Health center
	2
	

	2
	Clinic
	3
	

	3
	Health post
	14
	

	4
	Rural drug vendor
	2
	

	
	Total
	21
	


                Source; Haru district health office
The professionals available in the district and providing health service for the   people as follow. Number of Health Professionals in the District  
	No
	Type of professional 
	       Professional available in the  district 
	Remark

	
	
	Male
	Female
	Total
	

	1
	 Doctor
	-
	-
	
	

	2
	Senior Nurse
	14
	9
	23
	

	2
	Junior Nurse
	-
	-
	
	

	3
	Health Assistant
	1
	-
	1
	

	4
	Senior Lab Technician
	3
	
	3
	

	5
	Midwifery
	1
	2
	3
	

	6
	Extensions 
	-
	88
	88
	

	7
	Midwifery
	2
	1
	3
	

	
	Total
	21
	131
	152
	


  Source;-Haru District Health Office 
As we observe from the above table majority of health workers in district is Female and about 88 Female Extension workers those are work in rural with the farmers closely help the farmers health .
Table 1.5 Ratio of Institution to people of the District
	S.NO
	Institution
	Ratio of One Institution to Community

	1
	Hospital
	-

	2
	Health Center
	1 :35,149

	3
	Clinics
	1 : 23,433


Source ;-Haru District Health Office.
As we observed the district do not have Hospital and, also The Health centers provides Service above their capacity.
Table 1.6. The ratio of health professionals to the people 
	S.NO
	Professionals
	Ratio of One Profession  to Community

	1
	Doctor
	-

	2
	Nurse
	1 : 2,704

	3
	Extensions
	1: 2,268


Source. Haru District Health Office.
The ratio of Institution and Health professionals seated above the table is limited with the district people only.
1.3.3.3 Education
One of the common characteristics of less developed countries is, in general the number of people who get formal education is less than that of educated people. Education is one of the factors contributing to the development of the nation, concerning the project area there is one elementary school (1-3th grade) at 1km from the project site in the Kebele. which is accommodating 140 students out of which 75 male students and 65 are female students. Teachers giving educational services are 4 (4 all are male. For further Education they have to join nearest Village and District high school). 
The District education office is providing educational services for the dwellers. The total number of students in the district is about 14,048 out of which 7,145 are female from and the rest 6,903 students are male. Educational coverage of the distinct is 71 according to the information obtained from Education office of the district
 Table 1.7.  Number of students in the district.
	
No
	
Grade
	 Number of students

	
	
	Male 
	Female
	        Total

	1
	1-4th
	5637
	5438
	11,075

	2
	5-8th
	3444
	2994
	6,438

	3
	9-10th
	840
	678
	1,518

	               Total
	9,921
	9,921
	9,110
	19,031


Table 1.8.Number of Teachers by their profession 
	
No
	Status
	Number of students

	
	
	Male 
	Female
	Total

	1
	TTI and Diploma
	300
	68
	368

	2
	Degree and above
	40
	7
	47

	         Total
	340
	75
	415


Source; Haru District Education Office, 2011
Table 1.9.  The ratio of Teachers to students
	Sno
	Grade
	Ratio of One  Teacher  to  students 
	Remark

	1
	1-4 th
	  1: 55
	

	2
	5-8 th
	 1: 48
	

	3
	9-10th
	1 : 45
	


  Source_:--Haru   District Health Office
As it is provide from the above table the ratio of teachers is limited to district students only .Also as we observe from the table it is good to provide quality education to the students. 
In general the Educational coverage in the district was 90% according to information obtained from the district office and the major problems related to Educational service in the district are ;-shortage of man power ,materials and insufficient class for the students .
1.3.3.4 Roads
The Road about 18 Km   is accessible only during dry season in and around the project area.
1.3.3.5	Electricity and Telephone
 There is no Electricity in the area Other Social Service in and around the   proposed project area are: One wireless telephone and mobile some times when net work received from Jitu town.
[bookmark: _Ref224083146][bookmark: _Toc325551658][bookmark: _Toc325551935][bookmark: _Toc470641796]1.4  Institutional Assessment and Project Implementation arrangements
1.4.1  Irrigation Activities
1.4.1.1 Existing Irrigation Situation
There is traditional irrigation around the project area the community started practicing   traditional irrigation by diverting the Shonkora River. But it is with full of hardship to divert the river &use continuously floods damage the head work every year. As the information obtained and from our observation the farmers have good attitude to implement the project.  The society has full interest to have modern irrigation.
1.4.1.2 Irrigation Organization Situation (Water Users Committee)
During the meeting held with the beneficiaries’ one water users committee that has seven members was established. The committee is responsible for operation and management of the scheme this water users committee will be governed to the low which it will prepare.  



1.4.1.3 Future Organization and implementation Plan
The water users committees form an Association to get a power in access to markets and supply of different in puts to its members. Also they agreed to participate starting from construction of the proposed project, operation and maintenance together with beneficiaries. 
1.4.1.4   Agricultural Services
1.4.1.5	Development Assistants
There is three Development Assistants in PA consist of Plant Science, Animal and Natural Resource Conservation, all are positive attitudes towards the proposed project area. 
1.4.1.6 Kebele Council
The local Administration of Kebeles also participated on awareness creation and discussion about the importance of the project. In generally the administrative bodies have a positive attitude towards the proposed project and the eager to see the society become food self- sufficient and increase their level of income. 
1.4.1.7	Office of Agricultural and Rural Development
The Agricultural and rural development of the office understood about the proposed project when we go to their office to collect different data’s for the project and they are positive attitudes and they agreed to work together by using their members DA in the Kebele.
1.4.1.8	Cooperative and Marketing Organization
There is no cooperative form of irrigation, but there is a small market in and around the project.
1.4.1.8	Agro-processing
There is no Agro-processing in and around the project.
1.4.1.9 Micro-Finance
There is no micro Finance in the project area except at the District, but at the District Oromia Credit and Saving Association Branch provides loans for the farmers in order to increase production and productivity.
1.4.1.10	Gender /Women’s Affairs
There is no Gender /Women's Affairs in the project area except at the District.
1.4.1.11   Project and NGO Activity
The activity of NGO’s is not such much in the area and this project was studied by Government budget in the District.
[bookmark: _Toc325551659][bookmark: _Toc325551936][bookmark: _Toc470641797]1.5 PROJECT BENEFITS AND IMPACTS
1.5.1	Ensuring Sustainable Food Security
Due to the land in and around the project is seriously affected by termite the project helps the farmers ensuring sustainable food security. 
1.5.2	Promoting Family Welfare
The project is promoting family welfare through   distribution of land among the farmers having more 0.5 ha by agreement.
1.5.3	Employment Opportunities
The proposed project is create employment opportunities for the farmers and others people during off season
1.5.4	Social Services and Infrastructural Development
There is no enough social service and Infrastructural Development.
 1.5.5	Agro-industrial Developments
There is no Agro-Industrial development.
1.5.6     Income Generating for Women
Income generation of the women in and around the proposed project area is farm and small trade.




[bookmark: _Toc325551660][bookmark: _Toc325551937][bookmark: _Toc470641798]1.7. OPPORTUNITIES, CONSTRAINTS AND NEGATIVE IMPACTS
1.7.1	Opportunities
The proposed project is create employment in off season, access of roads, solution for crop disease, increase the income of farmers   and directly or indirectly the society in and around the area have great opportunities.  
1.7.2	Constraints
As we observed there is a constraint all the land of one farmer is under the proposed irrigation as the whole.
1.7.3	Negative Impacts
Around the river the society lives they suffer from malaria disease, this malaria diseases may expand due to the project.
[bookmark: _Toc325551661][bookmark: _Toc325551938][bookmark: _Toc470641799]1.8 Socio-Economic Intervention 
As we observed concerning   Health service including Institution and professional   they provide service above their capacity. But Educational Activities rending service   more or less according to normal standard means, one Teacher gives Education for 50 students, as we conclude from our data. 
[bookmark: _Toc325551662][bookmark: _Toc325551939][bookmark: _Toc470641800]1.9 Conclusion
[bookmark: _Toc325551663][bookmark: _Toc325551940]Regarding socially, the project is feasible and it solve the socio-economic problems of the society’s lives in and around the project.
[bookmark: _Toc470641801]2.  COMMUNITY PARTICIPATION 
 Introduction
[bookmark: _Toc325551665][bookmark: _Toc325551942]Community   participation is  play a  major role  in any development activity ,  Specially  Irrigation  project is community enterprise  due to that  without active community  involvement it’s difficult  to increase production and productivity from modern  irrigation development .
The major purpose of modern Irrigation development is to increase agricultural production and consequently improve the economic and social well-being of the beneficiaries in the proposed project area. Also irrigation schemes usually achieve this objective; they could often have been more successful if more attention had been paid to the social and economic structure of the project area.  
Changing land-use patterns are a common cause of problems. Small plots, communal land-use rights, and conflicting traditional and legal land rights all create difficulties when land is converted to irrigate agriculture. Land tenure or ownership patterns are almost certain to be disrupted by major new irrigation project structures and rehabilitation, Access improvements and changes to the infrastructure are likely to require some field layout changes and a loss of some cultivated land. The affected will need tailored compensation best designed with local participation.
[bookmark: _Toc443535194]User participation at the Planning, Study, design stages and Construction as well as the provision of extension, marketing and credit services, can minimize negative impacts and maximize positive attitudes towards    the proposed project .As the whole, this part deals with realization of active beneficiary partaking so that the planned project can succeed and sustain with effectively involving the target community. Steps to successful community mobilization requires learning how members perceive their situation, what they want and feel able to do; understanding their motivation, capacity and roles; and agreement with target group. 
[bookmark: _Toc470641802]2.1. Objectives 
2.1.1. General Objectives 
· To analyse   attitudes and willingness of the community for the proposed project.
· To Identifying community willingness and participation in the planning, implementation and operational stages of the proposed project.
2.1.2. Specific Objectives
· To see willingness of the community to cultivate all the command area of the proposed project throughout   the year.
· To identify the beneficiaries are willing to use all irrigable land in the command area either by sharing or through other measures.
· To establish strong Water Users Association in order to manage their scheme and their water
· To assess Community share or to contribute up to10 % of the project Cost.
· To Understood how the community participate in operation and maintenance of the project. 
· To assess how the community take part on soil, water conservation activities and planting trees on the catchments area of the project, which is help for sustainability of the project  
[bookmark: _Toc470641803]2.2. Methodology

The Methodology followed to under taken the Community Participation  of Shonkora  Irrigation project was ,the potential users were identified and some primary data’s were collected directly from the beneficiaries and secondary data which are relevant to the study also,  Discussion also made with elders, beneficiaries and leaders about the importance of the proposed project regarding Community.
[bookmark: _Toc325551666][bookmark: _Toc325551943][bookmark: _Toc470641804]2.3. Consultation procedures 
[bookmark: _Toc325551667][bookmark: _Toc325551944]We made a lot of awareness creation and consultation to District concerned bodies through writing formal letter to Administration, Water, Mineral and Energy , Agriculture & Rural Development Office and Also from the District to Keble’s Administrative body.
[bookmark: _Toc470641805]2.4. Community Meeting Agenda 
Importance of modern irrigation in increasing production and productivities ,the main Agricultural problems, Land use and re allocation and about community responsibility and  form of community participation starting during studies up to the project is constructed  and after the  project is constructed. 
[bookmark: _Toc325551668][bookmark: _Toc325551945][bookmark: _Toc470641806]2.5. Mode of Community Participation
On the great meeting both male and female house hold are present and we told them in any sort of project construction the participation of community is essential and it’s a known So, that the community is willing to participate in form of labor and supplying local materials.
[bookmark: _Toc325551669][bookmark: _Toc325551946][bookmark: _Toc470641807]2.6. Displacement
Most of the activities of the project like head work, canal root, access road, and different structures will not affect the assets of the farmers. In case of damage on  their assets will be happened and their plot of land  will be needed for the project purpose they have agreed that they will be settle among themselves during the discussion held with them they agree not to ask  compensation  payment  and they came to agreement to settle with local Administration. The local Administration also agreed not to ask compensation payment for the damage occurred during the project implementation. 
[bookmark: _Toc325551670][bookmark: _Toc325551947][bookmark: _Toc470641808]2.7. Land Issues 
The farmers in and around the project is don't have farm size more than 0.5 ha as we get information and we observed. So that there is no such much  issues concerning land issues  .However ,if one farmer from them don't cultivated irrigate land they agree to  re allocate for those didn't get land  among them selves.
[bookmark: _Toc325551671][bookmark: _Toc325551948][bookmark: _Toc470641809]2.8. Community Cost share
[bookmark: _Toc325551672][bookmark: _Toc325551949]We try to made a awareness for the community on the general meeting  this your project after it is constructed Government or other bodies don't interfere .The Community   are responsible for the operation and maintenance of the project.
[bookmark: _Toc470641810]2.9. General Attitudes of the Community
  There is well experience of traditional irrigation around the project area the community started practicing   traditional irrigation by diverting the Shonkora   River. But it is with full of hardship to divert the river & continuously floods damage the head work every year. As the information obtained and from our observation the farmers have positive attitude to implement the project, and society’s full interest to have modern irrigation.
[bookmark: _Toc325551673][bookmark: _Toc325551950][bookmark: _Toc470641811]2.10. Organization and Management 
2.10.1. Existing Organization and management
Informally there is water user’s organization; those are responsible for water schedule and etc 
2.10.2. Local Administration    
The local Administration of the peasant Association (Jarsoli Biyya) and (Abboti Afosha) also participated on awareness creation and discussion about the importance of the project. In generally the Administrative bodies have a positive attitude towards the proposed project and the eager to see the society become food self- sufficient and increase their level of income. 


[bookmark: _Toc296874450]2.10.3. Water users committee
During the general meeting held with the beneficiaries one water uses committee that has seven members was established. The committee is responsible for operation and management of the scheme this water users committee will be governed to the low which it will prepare and should form on Association to get a power in access to markets and supply of different in puts to its members. 
2.10.4. Proposed Future Organization Management set up of the scheme
The water users committee is worked for development of the proposed project and after its completed for the scheme including operation and maintenance. 
2.10.5       WUA Committee List & Job-share
WUA Committee list & their Job-share presented as the following.
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[bookmark: _Toc325551674][bookmark: _Toc325551951][bookmark: _Toc470641812]3. Soils
[bookmark: _Toc24981195][bookmark: _Toc325551675][bookmark: _Toc325551952][bookmark: _Toc470641813]3.1. Introduction
Soil is a source of life which is irreversible natural resources and needed to grow crops for food, animal fodder and fire wood for fuel and timber as well as to support natural wood lands and grass lands by supplying those primary and secondary nutrients to them. This is why the conservation of this none renewable natural resource from wind and /or water erosion by different methods of conservation such as biological, proper cultivation and mechanical/ physical protection is unquestionable.
 One of the most requirements why we conserve soil is to provide the fast growing population with food as well as with wood for fuel, and in general to stabilize the natural ecosystems of our world.
Soil related problems such as acidification, nutrient depletion and accumulation of salts each of which a capable of being reversed and /or corrected. But the most serious problem is erosion which is a natural process and accelerated by the removal of the natural cover of vegetation, improper cultivation and over grazing because   of its irreversibility and it is generally regarded as the most serious problem of soil degradation. The effects of erosion are not limited to lower. Crop yields on eroded soils but there are also such arm full effects as silting up of dams and increased flooding in lower parts of the catchments.
Those all problems are the main reason for the decline of agricultural production of our country besides our local subsistent farmers have almost no scientific in formation about their soil fertility and productivity conditions. They use mostly their traditional knowledge and a very small scientific assistance given to them by the concerned bodies to evaluate their soil conditions. However, soils need continues follow-up management for sustainable production, thus why these field and laboratory studies of agricultural soils are very crucial. It is based on the above facts that the soil- studies of shonkora Small Scale Irrigation Project have been conducted both in the field and laboratory. That the studies result will have remarkable help for the good soil management practices of irrigation project both for sustainable and maximum production.

[bookmark: _Toc24981196]

[bookmark: _Toc325551676][bookmark: _Toc325551953][bookmark: _Toc470641814]3.2. General information on the site
Shonkora small scale irrigation project area is  found in western Oromia regional state,  west Wollega administrative zone Haru district and Konbolcha Yonge peasant association and the idea of the study is intended by and  the study is carried out by the  irrigation and drainage team of west Wollega zone collaboration . Based on the study Field visit Reconnaissance and auger observation made as of the variation and/or uniformity of the soil texture. 
As the study carried out, shonkora Small Scale Irrigation Project has to soil mapping unit, i.e.  gently topography of slope 2-5 % at the middle and flat topography of slope 0-2% at the lower part near the river embankment, having common seepage, somewhat excessive in drainage class, having no surface stones with sheet erosion at the site and rill erosion in its surrounding its (FAO/ST) soil classification is fluvial recently this soil mapping unit is cultivated land both by rain fed and traditional irrigation. 
[bookmark: _Toc24981197]Coming to soil mapping unit 2 is the command area above soil mapping unit 1 with gently topography of slope 3-5 % moderate permeability excessive drainage, moderate see page having none flooding and pending sheet erosion within the command and rill erosion in its surrounding areas. This soil mapping unit is settlement and cultivated land only by rain fed agriculture having Nit sol type of soil. The elevation range of the command area is 1646-1620 m above sea level and gets an average annual rain fall of 1520mm and mean annual temperature of 200c and therefore, it is classified under moist wean dega agro-climatic zone with sedimentary rock which is the result of physical and chemical weathering Processes over a long period of time forming fluvial type of soil on soil mapping unit 1 and nito soil type of soil on soil mapping unit 2.
[bookmark: _Toc325551677][bookmark: _Toc325551954][bookmark: _Toc470641815]3.3. Methodologies used for the study
General Field visit and reconnaissance had been made auger observation had been taken to know the variation of soil structure, texture, slope effective soil depth and to know the topographic change. Doing so, the entire command area has got two (2) mapping units as described above.
Zigzag sampling: -was used to collect the composite samples for chemical and physical laboratory studies of the soils. A number of samples were collected from the entire two mapping units of the command area and mixed together to form composite samples from the desired depth. Soil profile descriptions and other associated studies were made using representative test pits, general field visit and farmers interviewthe soil units are described below:-
Soil unit 1:- this is the area which   is recently cultivated both by traditional irrigation and rain fed having gentle topography of slope 2-5% flat topography of slope 0-2% at lower part near the river embankment. The soil textural classes of this soil unit is  clay loam, having common seepage, very deep effective soil depth  > 150 cm, deep ground water  table, moderate permeability somewhat excessive in drainage class (V). The soil reaction of this soil unit command area lies in a range of strongly acidic soil reaction of PH 4.95, medium organic matter content and also medium total nitrogen content of 2.82% and 0.14% respectively. It has low available phosphorus of 2.5 ppm. The FAO/st soil classification of this soil unit is fluvial soil.
Soil unit 2:- this is the area next to soil unit 1 having textural classes of sandy clay to sandy clay loam having gently topography of slope 3-5 % moderate permeability, excessive drainage, moderate seepage, with no flooding and ponging  problem the area is cultivated only by rain fed. The soil reaction of this soil unit lies in a range of strongly acidic soil reaction of PH 4.5, high organic matter content and also high total nitrogen content of 3. 955% and 0.195% respectively it has medium available phosphorus of 11.375 ppm. The FAO/st soil classification of the command area is nito soil type of soil
Table 3.1 summary land and soil characteristic of command area.
	Mapping union
	Soil unit (FA0/st)
	Slope rang (%)
	Eff.soil depth (cm)
	Drainage class
	C.E.C Cmo(+) kg -1
	O.M.% (Top soil)
	T.N(% soil)
	PH-water (top soil)               
	
Texture (Top-soil)
	Area

	
	
	
	
	
	
	
	
	
	
	Ha.
	%

	1
	Fluvial
	2-5
	>15
	V(some  what excessive)
	14.4
	2.82
	0.14
	4.95
	Clay loam
	
	25%

	2
	Nit sol
	3-5
	>150
	VI(excessive)
	14.00
	3,955
	0.195
	4.5
	Sandy clay to sandy clayloam
	
	75 %





[bookmark: _Toc24981198]
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[bookmark: _Toc325551678][bookmark: _Toc325551955][bookmark: _Toc470641816]3.4. Study results
Table 3.2 physical and chemical analytical results of the soil samples
	Soil unit
	Sample No
	Depth (cm)
	PH,H20 1:2.5
	E.C ds/m
	

Na K  Ca mg  Sam  C.E.C Cm o1(+)kg-1
	Bs %
	T.N %
	O.C %
	O.M %
	Avail.p ppm
	Available K.ppm
	p.density (gm/cm3)
	Sand %
	Silt %
	Clay %
	     texture

	1
	1
	0-25
	5.4
	0.07
	0.04
	0.29
	7.03
	2.13 
	9.49
	17.6
	54
	0.18
	2.09
	3.61
	3.50
	113.97
	2.63
	39
	33
	28
	Clay/loam

	
	
	25-50
	4.7
	0.04
	0.06
	0.18
	4.37
	1.28
	5.89
	12.5
	47
	0.12
	1.38
	2.37
	3.06
	70.20
	2.60
	39
	29
	32
	Clay/loam

	
	2
	0.25
	4.2
	0.04
	0.04
	0.19
	3.95
	0.92
	5.11
	11.2
	46
	0.10
	1.18
	2.03
	1.75
	74.10
	2.72
	39
	29
	32
	Clay/loam

	
	
	25.50
	4.6
	0.03
	0.05
	0.12
	3.80
	0.76
	4.72 
	10.0
	47
	0.08
	0.98
	1.69
	0.44
	46.80
	2.61
	35
	31
	34
	Clay/loam

	2
	1
	0.25
	4.7
	0.06
	0.05
	1.14
	4.60
	1.07
	6.91
	14.5
	48
	0.17
	2.00
	3.44
	12.25
	443.49
	2.61
	47
	17
	36
	Clay/loam

	
	
	25-50
	4.5
	0.04
	0.10
	0.33
	3.53
	0.89
	4.85
	10.6
	46
	0.10
	1.14
	1.96
	1.75
	129.94
	2.81
	41
	41
	18
	Sandy clay

	
	
	0-25
	4.3
	0.06
	0.01
	0.55
	4.64
	0.87
	6.07
	13.5
	45
	0.22
	2.59
	4.47
	10.50
	214.11
	2.75
	49
	27
	24
	Sandy clay loam

	
	
	25-50
	4.4
	0.03
	0.02
	0.38
	4.89
	0.95
	6.23
	14.0
	40
	0.14
	1.60
	2.75
	4.38
	148.20
	2.76
	43
	43
	14
	Sandy clay loam








[bookmark: _Toc24981199][bookmark: _Toc325551679][bookmark: _Toc325551956][bookmark: _Toc470641817]3.5. Interpretation of analytical data	
A. soil reaction (PH):- Both soils units (1&2) have got strongly acidic soil reaction which is 4.95 for soil unit 1& 4.5 for soil unit 2.
B. Total Nitrogen content (TN):- soil unit 1 has got medium total nitrogen content of 0.14% and soil unit   2 has got high total Nitrogen content of 0.195%
C. Available phosphorus: - soil unit 1 has got low available phosphorus of 11.375ppm.
D. Organic matter content- soil unit 1 has medium organic matter content of 2.82%.But soil unit 2 has high organic matter content of 3.955%.
E. Exchangeable potassium (K):- soil unit 1 has medium exchange able potassium (K) of 0.24 coml. (+) kg-1and soil unit 2 has very high exchangeable potassium (K) of o.845 cm (+) Kg-1
F. Exchangeable calcium (Ca):-both soil unit have high exchangeable of calcium of 5.49 and 4.65 (cm0l (+) kg -1) respectively.
G.  Exchangeable magnesium (Mg):- soil unit 1 has exchangeable magnesium (Mg):-of 1.525 cm0l (+) kg-1 and soil unit 2 has medium exchangeable magnesium (mg) of 0.97 cm0l (+) kg-1 
H. Cat ion exchange capacity (CEC):- Both soil units have medium exchange capacity (CEC) of14.4 and 14.00 (CM0)(+) kg-1) respectively.
I.Base saturation (BS):- Both soil units have low base saturation (Bs) of 50 and 46.5% respectively.
J.  Texture: - the soil texture of the soil unit 21 is clay loam and that of soil unit 2 is sandy clay to sandy clay loam
K. Particle density (Pd):- the particle density of soil unit 1 is 2.675 gm/cm3 and that of soil unit 2 is 2.68gm/Cm3.



[bookmark: _Toc24981200][bookmark: _Toc325551680][bookmark: _Toc325551957][bookmark: _Toc470641818]3.6. Soil profile description and other associated studies
1. Land form: - the area below soil mapping unit 2 which is soil mapping unit 1 has gently topography of slope 2-5% and flat topography of slope 0-2% near the river and soil mapping unit 2 has gently topography of slope 3-5 %.
2. Altitude: - the altitude range of the project area is 1646-1620 m a.s.l which puts the area under moist weina- degaagro-climatic zone.
3. Micro-relief: - No observable micro relief within the command area.
4. Slope shape; - the command area has even slope shape 
 5. Permeability: -The overall command area has moderate permeability. 
6. Run off: - there is no run off problem with the entire command area but there is some sheet & gully erosion has been observed.
 7.  Flooding: - Both soil mapping units has no flooding
8.  Ground water: - Both soil mapping units has seasonally deep ground water table.
9. Ponding: - the entire command area has no problem of ponding.
10. Erosion- there is sheet erosion problem with in the command area and rill (gully formation) erosion problem the command.
11-Rockiness: - there is no rockiness with in the command area except few was seen around the head work site.
12. Vegetation/ land area: - soil mapping unit 1 is cultivated land both by rain fed agriculture and traditional irrigation. But soil mapping unit 2 is cultivated land only by rain fed agriculture   even if the tradition canal line passes over the command area because of irrigation water in sufficiency.`


13. Effective soil depth: - the entire command area has very deep effective soil depth of > 150m
14. Drainage class: - soil unit 1 has somewhat excessive drainage class and that of soil unit two has excessive drainage class.
15. Structure: - the structure of soil unit 1 is medium and that of soil unit 2 is fine.
16. Cracks: - No cracks within the command area in general.
17. Pores: - the porosity of the command area is fine sand.
18. Parent material: - the parent material of the command area is sedimentary rock.
19. Roots: - the command area has no as such recommendable roots.
20. Color: - the surface soil color of soil mapping unit 1 is reddish brown (5yR4/4) and that of soil     mapping unit 2 is weak red (10R4/3) when dry.
21.consistence:- the consistence of soil unit 1 is hard when dry, friable   when most, slightly stick & none plastic for surface soil of depth (0-29 cm ) and the surface soil consistence of soil unit 2 is slightly hard when dry, very friable when moist none sticky & none plastic when wet for the depth (0-26cm)
[bookmark: _Toc325551681][bookmark: _Toc325551958][bookmark: _Toc470641819][bookmark: _Toc24981201]3.7. Interpretation of soil survey in formation for land capability and irritability classification.
Based on the field and laboratory studies of the soil is made soil unit 1 has been classified under capability class II and irritability class II with the following characteristics.
·  clay loam texture 
· very deep effective soil depth (>150 cm)
· Medium to fine structure.
· Somewhat excessive drainage class.
· Gently to flat micro topography.
· Strongly acidic soil reaction of pH 4. 95.
· medium organic matter content of 2.82%
· medium total Nitrogen content of 0.14%
· Low available phosphorous of 2.5ppm.
· Exposed to sheet erosion 
The limitation of this soil unit is the acidic condition of the soil reaction, low available phosphates and the sheet erosion status of the area. But those can be easily corrected.
 Coming to soil unit 2 it is classified under capability class I and irritability class II with the following characteristics 
· Sandy clay to sandy clay loam texture. 
· very deep effective soil depth ( >150 cm)
· fine structure 
· Excessive drainage class.
· gently sloping of slope 3-5 % 
· Strongly acidic soil reaction of PH 4.5.
· High organic matter content of 3.955%.
·  medium available phosphorus of 11.375 ppm
· Exposed to sheet erosion.
The limitation of this soil unit is acidic condition of the soil reaction and sheet erosion which can be corrected.
[bookmark: _Toc24981202][bookmark: _Toc325551682][bookmark: _Toc325551959][bookmark: _Toc470641820]3.8. Recommendations
As it has been seen soil unit 1 has good workable soil texture which is clay loam and acceptable slope of 0-2 % and 2-5 %of micro-topography. To solve the merits of this soil unit the following   recommendations should be put in to practice. 
I. The acidic condition of the soil reaction
For the correction of strongly acidic soil reaction of PH 4.95 there should be an  application of gypsum (CaCo3) which is about 5-7.5 tone /ha and or living crop straw on the command area and uncorroborated in to the soil.
II. Erosion
Erosion is a serious problem of soil degradation to solve the sheet erosion problem of this soil unit contour bunds which has 25 cm top width and 1,25m base width which leads to wards water way and grassed as soon as possible should be constricted above the command area. And within the command area biological erosion control measures /Agronomic practices/ which is alley cropping which means planting trees especially leguminous along the row integrated with crop plant. Not that distance between to successive alley crop   should be 30m for the slope 0-2 % and 28m for 2-5 % slope.
III. Total Nitrogen content (T.N)
From soil laboratory test soil unit1, Soil has medium total Nitrogen content of 0.14% to make up this soil unit soil by Nitrogen an application of half rate of Nitrogen fertilizers such as Ammonium sulfate,  area Ammonium chloride and Ammonium Nitrate Should be needed.
IV. Available phosphorus
The command area soil of soil unit 1 is low in available phosphorus thus to correct this soil unit by thus Nutrient an application of Normal  ( full) rate of phosphate fertilizers especially (DAP) Diammonium phosphate (CNH4)2 H2PO4 ) which is commonly area by our farmers and has phosphorous content of 23 %.
V. Organic matter Content
Form the result of soil laboratory test the command area soil of soil unit 1 has medium organic matter content of 2.82%. Here to make –up this soil unit by organic matter an application of half rate of form yard manure or compost which is about 5-7.5 tone/ha is required.
Soil unit 2:-has got high organic matter content and total Nitrogen content, good workable soil  texture which is sandy clay loam to sandy clay, gently sloping of 3-5 the merits of this soil unit are:- erosion, strongly acidic soil reaction , and also  medium available phosphorus the solution for there all merits are as follows:-
· For the case of erosion and soil acidic condition  the solution given on soil mapping unit 1 holds tree for this soil unit 2 in order to make – up its medium available phosphorus to the normal  condition an application of half rate of phosphate fertilizers called DAP( NH4)2 H2 Po4) should be added to the soil.
[bookmark: _Toc24981203][bookmark: _Toc325551683][bookmark: _Toc325551960][bookmark: _Toc470641821]3. 9.Conclusion.
By putting the recommendation into account the entire command area of both soil units are suitable for surface irrigation with the recommended treatments, soil and water management and conservation measures based on the studied and described properties of the soil the necessary irrigation soil and water management should be made for maximum and sustainable production.
SOIL PROFILE DESCRIPTION SHEET
	Location- Shonkora
	map sheet
	Field No 1

	   Mapping unit 1
	mapping unit
	  Gridref.

	Suttor (s) –Belay Kebede 

	date 02/08/001 E.C

	coordinates  E-815631m
N-992918m

	soil classification (FAO)- Fluvialsoil
                                ST
	        Phase


	surrounding land form -    sloping
	rock out crops -  none

	physiographic position      slope   8-10 %
	Elevation 1634m 9.5.2

	Micro-topography -Gently sloping
	Slope =2-5 %

	Vegetation/land use  annual and traditional irrigation cropping

	parent material   =    sedimentary rock 

	Flooding -  none
	Ponding   - none                             
	seepage  -   common 

	permeability-  moderate drainage class- same what excessive moisture pond –Dry

	surface stoniness/gravel -  none

	Erosion A) Atsite sheet B) Surrounding  rill erosion 

	 crack A) Depth           B) width      C) frequency




HORIZONE DESCRIPTION
	Horizon symbol
	1
	2
	3
	

	Depth (cm)
	0-29
	29-70
	70-> 150
	10YR4/1

	Color moist  reddish
            DRY
	brown 59R 4/4
brown (7.5 YR 5/4
	dark reddish gry (54R 4/2)
	dark gray
-
	

	Molting
	-
	-
	-
	

	Texture
	clay loam
	Loam
	clay
	

	structure/ cracks
	Medium
	Medium
	fine
	

	consistence
DRY
moist
wet                 slightly
	hard 
friable 
stick & none plastic
	-
friable
very sticky & none plastic
	-
firm
very sticky & none plastic
	

	Citams/silken sides
	Few
	None
	none
	

	cementation 
	W .cemented
	W .cemented
	slightly cemented
	

	pores/burrows
	Few
	Common
	few
	

	rock fragment
	None
	None
	none
	

	mineral Nodules
	-
	-
	-
	

	Caco3
	-
	-
	-
	

	Boundary
	-
	-
	-
	

	ph(field)
	-
	-
	-
	

	diagnostic Horizons A) surface       -          B) subsurface  -

	diagnostic properties -   depth ( paralytic contact)-



SOIL PROFILE DESCRIPTION SHEET
	Location Shonkora 
	map sheet
	Field No 2

	   Mapping unit 1
	mapping unit    1
	Gridref.

	Author (s)  Belay Kebede

	date 02/08/003 E.C

	coordinates E-815631mN-992918m

	soil classification (FAO)- Nit sol
                                ST
	Phase  -


	surrounding land form -   sloping
	rock out crops -  none

	physiographic position      slope   8-10 %
	Elevation  1618m a.s .l

	Micro topography- Flat
	Slope 2-3 %

	vegetation/land use  -annual  cultivated land

	parent material   -    sedimentary rock 

	Flooding  - none
	ponding   - none                             
	seepage  -Common

	permeability  moderate drainage class same what excessive moisture cond -Dry

	surface stoniness/gravel -  none

	erosion A) At site sheet B) Surrounding  rill erosion 

	 Crack A) Depth      -       B) width    -   C) frequency-






HORIZONE DESCRIPTION
	horizon symbol
	1
	2
	3
	

	depth (cm)
	0-42
	 42-80
	80-150
	

	color moist     reddish
            DRY
	wakened (10R4/3)
yellow wished ( 5YR5/6)
	week red (loR 4/2)
weak red 9so R5/3)
	very dark gray(10yR3/1
dark gray(10yr4/1)
	

	Molting
	-
	Few
	-
	

	Texture
	Loam
	Loam
	Clay
	

	Structure/ cracks
	Fine
	Fine
	Fine
	

	consistence
DRY
moist
wet                 slightly
	slightly hard
friable
slightly stick & none plastic e
	slightly hard
friable
none sticky  none plastic 

	sligititly hard
friable
sticky & none plastic
	

	citams/silken sides
	-
	-
	-
	

	cementation 
	None
	W.cemented
	W.cemented
	

	pores/burrows
	Few
	Common
	Few
	

	rock fragment
	None
	None
	None
	

	mineral Nodules
	-
	-
	-
	

	Caco3
	-
	-
	-
	

	Boundary
	-
	-
	-
	

	ph(field)
	-
	-
	-
	

	diagnostic Horizons A) surface       -             B) subsurface -

	diagnostic properties    depth ( paralytic contact) -



SOIL PROFILE DESCRIPTION SHEET
	Location-Sonkora
	map sheet
	Field No 1

	   Mapping unit 1
	mapping unit    2
	Gridref.

	Sutor (s)  Belay Kebede

	date 02/08/003 E.C

	coordinates E-815631m
N-992918m

	soil classification (FAO)- Nit sol
                                ST
	Phase


	surrounding land form  -   sloping
	rock out crops   none

	physiographic position      slope   5-8 %
	Elevation 1637m a.s.l

	Micro topography Gently sloping
	Slope 3-5 %

	vegetation/land use  annual  cultivated land& settlement area

	parent material   -   sedemenry rock 

	Flooding  - none
	ponding  -  none                             
	 seepage    -   moderate 

	permeability  moderate drainage class Excessive moisture cond     dry

	surface stoniness/gravel   none

	erosion A) Atsite sheet  B) Surrounding  rill erosion 

	 Crack A) Depth      -       B) width    -   C) frequency-





HORIZONE DESCRIPTION
	horizon symbol
	1
	2

	depth (cm)
	0-26
	26->150

	Color moist     reddish
            DRY
	dusky rd (10R/3/3
weak red (10R 4/4)
	 dark red (10R3/6)
darsky red (10R3/4)

	Molting
	None
	 none

	Texture
	sandy loam
	slightly loam

	structure/ cracks
	Fine
	very fine

	consistence
DRY
moist
wet                 slightly
	slightly hard very friable 
none sticky and none plastic
	soft
very friable
none sticky & nonelasticky

	citams/silken sides
	None
	none

	cementation 
	none cemented
	none cemented

	pores/burrows
	Medium
	medium

	Rock fragment
	None
	none

	mineral Nodules
	-
	-

	Caco3
	-
	-

	Boundary
	-
	-

	ph(field)
	-
	-

	diagnostic Horizons A) surface      -              B) subsurface -

	diagnostic properties  -   Depth ( paralytic contact) -


[bookmark: _Toc24981204]
[bookmark: _Toc325551684][bookmark: _Toc325551961][bookmark: _Toc470641822]3.10. Canal soil study
For the investigation of textural composition, infiltration rate, seepage and other associated factors, test pits were dug at 100 m distance and at the necessary pits. Along the canal line based the variation and uniformity of soils geology, vegetation, slope, topography and etc the following table shows the study result
Table 3.3 canal line field study result 
	No
	Depth
	Teacher 
	 Infiltrate
	Peg No
	depth
	Texture
	In fil rate cm/

	0
	0-30 cm
	Light clay
	0.2-0.5
	20
	0-3
	10am
	1.5-3

	
	30-60
	Loam
	1.5-3
	
	0-30 cm
	Clay
	0.2-3

	2
	0-30
	Soil &stone”
	0.2-05
	22
	30-60
	Clay
	0.2-05

	
	30-60
	“
	1.5-3
	
	0-30
	Clay
	0.2-05

	4
	0-30
	“
	-
	24
	30-60
	Clay
	0.2-05

	
	30-60
	“
	-
	
	0-30
	Clay loam
	0.2-05

	6
	0-30
	“
	-
	26
	30-60
	Loam
	0.5.-1.5

	
	30-60
	“
	-
	
	0-30
	Clay
	1.5-3

	8
	0-30
	10am
	-
	28
	30-60
	Loam
	0.2-0.5 

	
	30-60
	L0am
	-1.5-3
	
	0-30
	Clay
	1.5-3

	10
	0-30
	Light clay
	1.5-3
	30
	30-60
	Loam
	0.2-0.5

	
	30-60
	Loam
	0.2-05
	
	0-30
	Clay 
	1.5-3

	12
	0-30
	Loam
	-
	32
	30-60
	Loam
	1.5-3

	
	30-60
	Loam
	1.5-3
	
	0-30
	Clay 
	0.2-0.5

	14
	0-30
	Loam
	1.5-3
	34
	30-60
	Loam
	1.5-3

	
	30-60
	Loam
	1.5-3
	
	0-30
	Loam
	1.5-3

	16
	0-30
	Loam
	1.5-3
	36
	30-60
	Loam
	1.5-3

	
	30-60
	Loam
	1.5-3
	
	
	
	

	18
	0-30
	Loam
	1.5-3
	-  
	
	
	

	
	30-60
	Loam
	1.5-3
	
	
	
	




[bookmark: _Toc325551685][bookmark: _Toc325551962][bookmark: _Toc470641823]3.10. Comments on the canal line soil study
1. All the main canal profile should be lined according to physical observation inline to textural and topographic situation of the area.
2. The upper and the lower (down) side of the main canal line which is found b/n peg No 4 up to  peg No  4+25m has sliding character thus this part should be retained by retaining wall.
3. The line of the main canal lines from peg No 0 up to peg No 8 and passes on soil + sandy stone which percolates irrigation water thus part should be lined by masonry.
















[bookmark: _Toc325551686][bookmark: _Toc325551963][bookmark: _Toc470641824]4. Irrigation Agronomy
[bookmark: _Toc325551687][bookmark: _Toc325551964][bookmark: _Toc470641825]4.1 Introduction and Back Ground
 Agriculture is by for the dominant industry in less developed nation of the world and it is common to observe b/n two third and three forth of the total populations in 3rd world countries are engaged directly in agriculture. 
Therefore, agriculture  is the major source of an  employment, revenue, export Carrying  and more keeping security of the  people .the productivity of small holder agriculture  also not kept place with the readily growing population rate, and there by,  irrigation is to be the main basic for a minimum   base living standard for the fast growing population and also the basic strategy that, the farmers should  have to a adopt in order to improve the productivity of agriculture as well  as boosting up the intensity of agriculture,  there by, alleviating the problem of  agricultural food production.
Shonkora small  scale irrigation development project is located in Oromia regional state,  west wollega administrative zone, Haru woreda in Kombolcha Yonge peasant association and the idea of the project is originated  by west wollega water, Mineral and Energy office-Irrigation and drainage sector (team ) by identifying the existing natural resources like water, land and its potential  from the topographic map of the area in additions to visual observation of the  mixed  farming system that is both crop and animal  husbandry are the main occupation of the area  and  it is considered as the major for their  entire lively hoods of the community crop production stands first followed by animal production. The major crops produced in and around the proposed project area were includes maize, sorghum, millet beam pea, and some other horticultural and vegetable crops including coffee under the system of rain fed agriculture. 
There is a practice of a traditional irrigation along the river’s embankment having an estimated areal extent of 1-5-2.00 hectare. 
   Crops produced under traditional irrigation is only maize but the area is characterized under low land agro-ecology and which have been observed that, suitable for the activity of diversified crop husbandry under both rain fed and irrigation system, so that initiating and enforcing the farmers to wards integrated  system of agriculture  is necessary in and around the  proposed project areas. 
Generally, up grading the existing cultural irrigation system to modern system of integrated irrigation agricultural activities is very crucial for the improvements of the community are living standards besides creating stable the self food sufficiency   and generating cash income for the beneficiaries, thus it is the sole remedy for the entire existing food problems. 
[bookmark: _Toc325551688][bookmark: _Toc325551965][bookmark: _Toc470641826]4.2 Objectives
Generally the main objectives of the proposed small scale irrigation project are:-
· To enable the farmers to produce twice or more in a year from the some plot of land including the rain fed items.
· To ensure self food sufficiency and to enhance the balanced diet by producing nutritional value crops 
· To improve the living status of the beneficiaries and to generate cash in come 
· To utilize the existing natural resource, like water land under the system of integrated irrigation agriculture.
[bookmark: _Toc325551689][bookmark: _Toc325551966][bookmark: _Toc470641827]4.3. Methodology
To compile the agronomic study and reports of the proposed project the major methodologies used are includes 
1. direct in quires of the necessary information and facts from the target group 
2. Gathering the most relevant dates and in formations from the development agents of the site, as well as from the district office of agriculture and peasants of the proposed project. Assessing and studying the entire agricultural practice under both rain fed and irrigated item both in and around the proposed project area including the existing status of natural resources as well as the major existing constraints of  agricultural production and productivity 
3.  Face to face discussion with the beneficiaries, representative of the farmers (P.A) besides the random interview with farmers of the area. 
4. visual observation( assessments)  of the proposed project areas



[bookmark: _Toc325551690][bookmark: _Toc325551967][bookmark: _Toc470641828]4.4 The present states o Land uses Farming system and climate of the area
The future propose project area is generally , the compromise composed forms of land nature but dominated by gentile to moderately slopping having an estimated slope ranges of 5-7 percent for the land to be irrigated in the future. Presently, the project area is classified under low land agro ecological zone and now a time the area is a cultivated land under rain fed and bone (wet) land to some extent on which  major cereal crops like maize, sorghum, millet some legumes and vegetable crops are highly practiced   
The farming system practiced both in and around the proposed project area is mixed farming system in which crop husbandry has the largest share followed by animal production and some practices of apiculture and they and the major means of the community’s lively hoods for the entire socioeconomic environments. 
A slight practice of fallowing lands for a maximum of one to two years cropping season and also some extent of crop rotation, inter cropping has been observed both in and around the proposed project areas.  And the largest area of the proposed command area is occupied by rain fed items as well as bone farm on which maize is highly practiced. The major land uses (patterns) both in and around the proposed project area are shown on the table below:- 









Table of major land uses type in and around the project areas:- 
	No
	Type of land uses
	 Areal extent(Ha)
	Proportion (in percent)
	Remarks 

	A
	Cultivated land 
	57.375
	95.01
	

	1
	Under rain fed 
	29.50
	56.06
	

	2
	Under traditional irrigation 
	12.50
	23075
	

	3
	Under bone farm
	8.00
	15.20
	

	4
	Under simple structure(DiversionWeir)
	6.75
	12.32
	

	B
	Grazing land 
	0.75
	1.43
	

	C
	Forest land 
	1.50
	2.85
	

	1
	Natural 
	0.25
	0.48
	

	2
	Plantation 
	-
	-
	

	3
	Bush and shrubs 
	1.25
	2.38
	

	D
	Uncultivable lands rock, stonney, hillyMets, marshy & others 
	0.375
	0.71
	

	
	Sum total area
	58.0375
	100
	


Source: - peasant association development center (2003E.C)





[bookmark: _Toc325551691][bookmark: _Toc325551968][bookmark: _Toc470641829]4.5 The Existing Agriculture:-
4.5.1 Existing crop production under rain fed and traditional irrigation:- 
Crop husbandry and rearing animals are the main occupation of the area and it is considered as the primary and secondary economic activity for the entire socioeconomic environment both in and around the proposed project areas. Crop husbandry under rain fed and bone farm has the largest Shane but irrigated items are not significantly indemnified because of littlie experiences of diverting the scheme for irrigation purpose there by it is recommended to extend or up grade the existing n irrigation practice both in intensity and productivity. 
 The major crop husbandry under the system of rain fed agriculture are includes maize and sorghum stands first and followed by millet, legumes, vegetables  and coffee having an estimated areal extent of 20.25 hectare of land. Also about 1.5-2.00 hectare of land under irrigation is occupied by maize ,Generally the farmers of the area usually cultivate their food crops in the rainy season on the proposed command area and also land to be irrigation ( incorporated) under the command is cultivated land as bone (wet land) during dry season both in and around the proposed project areas. 
 Agronomic practices such as tillage timely seed bed preparation planting weeding and harvesting are conducted by the farmers during the recommended (right time) by getting the necessary know how or knowledge’s from the development agent of the site and other concerned extensions (experts) of from the district office agricultural and rural development including the necessary supply of agricultural in puts to the farmers. 
4.5.2 Existing major crops, cropping pattern cropping intensity and   cropping calendar in and around the propose project areas;-
It is clearly known that rain fed agriculture is whether   condition dependent and starts at the beginning of the rain fall in and around the proposed project areas. For some major cereal crops like maize and sorghum the tillage practices ( land preparation)  starts before the rain fall and planting has been conducted when the rain moisten the soil very well but the rest crops land preparation and  planting are accomplished in the presence of rain fall depending up on their cropping calendar. 

In a recent year, erratic nature  of the rain fall (late and early) coming besides heavy rain with storms has been observed that one of the impacts which disturbs the time of tillage practices in additions to affect the crops during  the growing and flowering times (stages) as well as crop yield reduction per hectare.
The cropping pattern practiced by the farmers both in and around the proposed project area is not scientific based but some (rare case) of crop rotation, inter cropping and littlie extent of double cropping by few farmers for the sake of improving the fertility status of the soil and the known cropping pattern practiced both in and around the proposed project areas were nothing but interchanging cereal crops year by year and has been attempted to shown below:-   maize-sorghum/ maize  -Sorghum-millet/ maize-Millet- Beans/ sorghum
The cropping intensity known both in and around the proposed project areas were just only once in a year (100%) during the rainy season and has the larges share compared to the rest system of agro- practices. The major crops, cropping pattern, cropping intensity and the yield obtained per hectare is shown on the table below:- 










The of cropping pattern, Intensity and yield per hectare (In and around the project areas (for both rain fed and Irrigated)
	No
	Types of major crops
	 Cultivated area(ha)
	Yield per hect (Qt/ha) 
	Remark 

	
	
	In the project
	In the P.A
	In the command 
	In the P.A
	Rem.

	A
	Rain fed 
	
	
	
	
	

	1
	Maize 
	40.25
	880.25
	25-30
	25-30
	With in put

	2
	Sorghum 
	6.25
	270.50
	10-12
	10-15
	No In put 

	3
	Millet
	0.375
	42.00
	10-12
	10-15
	No In put 

	4
	Legumes
	1.625
	28.25
	4-6
	4-6
	No In put 

	5
	Vegetables 
	2.375
	58.15
	4—5
	4—6
	No In put 

	6
	cabbeges
	0.75
	42.00
	4-5
	4-5
	

	7
	Pepper
	0.90
	39.00
	8-0
	8-0
	

	8
	Potato
	0.50
	52.25
	 7-8
	 7-8
	

	
	Sub total 
	29.50
	826.00
	
	-
	

	B
	T. Irrigation 
	
	
	
	
	

	1
	Maize
	8.50
	16.475
	25-30
	28-30
	

	2
	Potato
	1.25
	3.25
	25-30
	28-30
	

	3
	Tomato
	0.65
	0.875
	20-25
	20-25
	

	4
	Pepper
	0.75
	1.25
	2-3
	2-3
	

	5
	Cabbages
	0.25
	1.25
	4-5
	5-6
	

	6
	Sugar Cane
	0.125
	0.75
	5-6
	5-6
	

	7
	Onion
	0.975
	1.15
	-
	-
	

	
	Sub total
	12.50
	25.00
	
	
	

	
	Gross Total
	42.00
	851.00
	
	
	




Table of the existing major crops and cropping calendar for both rains fed and irrigated items (crops):
	No
	
Types of crop
	Operational calendar
	

	
	
	
Land preparation 
	Sawing (planting) time 
	
Weeding 
	
Freq
	
Harvesting time 
	
Remake

	A
	Rain Fed 
	
	
	
	
	
	

	1
	maize
	February 
	Mid march
	April may
	3
	Nov –Dec.
	

	2
	Sorghum
	February 
	Mid march
	April may
	2
	December 
	

	3
	Millet 
	June
	Mid July
	Mid Aug 
	2
	Mid Dec
	

	4
	Legumes
	Mid July
	End July
	Mid Aug 
	1
	October
	

	5
	Vegetables
	Mid July
	End July
	Mid Aug 
	1
	End Aug 
	

	B
	Traditional irrigation 
	
	
	
	
	
	

	1
	maize
	Mid October 
	Mid Nov-Dec
	Mid Nov-Dec
	3
	Mid reach  to April) 
	



Source:- P.Association development center 






4.5.3 Potential and Actual Average yields;
4.5.3.1 Potential Average yields:-
The potential average yield is the potential verities of improved seed in which they can give an optimum yield under good agronomic or cultural practices using improved seeds, fertilizers, and pest and disease control measures. This is justified by the yield obtained at the condition west Wollega for at least two years and above. It is also seen with the national potential average yield level from component IvB-2 Guide line on irrigation agronomy and OIDA Guide line for feasibility study volume II August, 200, Fifinne.
4.5.3.2. Actual Average yield
Actual average yield is the yield obtained under the managements farmers with out the use of agricultural inputs and crop protection measures. Generally potential and actual average yield also used for further yield build up (Yield projection) estimation with five years.  The actual and average yield for the crops going to be proposed in the future on the proposed project has been shown on the table below:- 
Table of Actual and potential Average yield 
	
No
	
Type of  crops
	
Actual Average yield per hectare (in Qt)
	
Potential average yield /ha (In Qt)
	

Remark

	1
	Maize
	10-12
	40-50
	

	2
	Potato
	20-30
	55-60
	

	3
	Tomato
	20-25
	80-100
	

	4
	Onion
	25-30
	120-150
	

	5
	Pepper
	1-2.5
	7-9
	








Source:For Actual Average yield the woreda office of Agricultural and Development a gent of the site and for potential average yield, Guide line on irrigation agronomy.

4.5.4 The Existing Agricultural In put and supporting services (In and around the project)
Besides well done agronomic practices the timely use of agricultural in puts at the proper rate  plays a significant role  in boasting up of yields in crop production these in put includes the use of improved seeds, fertilizers, herbicides, pesticides and improved post harvest technologies etc. 
 All the necessary agricultural in puts like fertilizers, improved seed of maize herbicides (2.4.D) and pesticides were supplied to the farmers by the co-operative office of the district and farmers co-operative union but they complain the proceed in cerements year by year. The rate and cost of fertilizer used by the farmers in and around the proposed project area has been shown on the table below. 
Table of in puts rate and cost in a recent year. 
	No
	Type of in put
	Rate of in put 
	Cost in put
	Remark

	1
	     In proved seed 
    of  maize - 30H83
	 25kg/ha
	 1089,  52 birr/qt
	

	2
	Fertilizers- - DPA
                   -UREA
	100 kg/ha
100 kg/ha
	418.95 birr/qt
467.25 birr/qt
	

	3
	 Herbicides -2.4D
	1 lit/ha
	56 birr/lit
	

	4
	Pesticides- Acetylic 
	50 gm/qt
	3 birr per 50 gm. 
	


Sucre –D/center and the District 
Generally, the development agent of the peasant association and the  district extensions (experts)  were give all the necessary   advise and  Know how to wards the in put utilization and other necessary technical  aid with agricultural practices.



4.5.5 Some major constraints crop production (in both in and around the project)
In and around the proposed project  areas there are different crop production constraints which are the reasons for low crop   production and productivity and these are includes crop diseases like leaf height  late and early blight on maize and on some  horticultural vegetable crops, smut rust, coffee berry diseases, die back , crop pest like stalk bore, cut worm and army worms, weeds and predators, Also due to low rate of in put utilization by the farmer, degradation of soil fertility  due to soil erosion and poor agronomic based practices are some of the  major constraints observed. Therefore it is recommended that integrated system of agricultural practices has been highly advised to the farmers. 
[bookmark: _Toc325551692][bookmark: _Toc325551969][bookmark: _Toc470641830]5.6 Live stock Husbandry
 Next to crop production, rearing animals is the 2ndmajor for the entire lively hoods of the farmers both in and around the proposed project areas and, therefore, animal rearing is not considered aprestige but for the mainlively hoods the community, Rearing animals is just for the purposes of plugging, draft power sources, for food and in come generation. Oxen power is the common draft power sources for the purposes of ploughing and a pair of oxen is being used.  Significantly the problem of grasses and grazing land is not exist and grazing arrangement during both at rainy and dry time. 
 The known and common animal diseases observed both in and around the proposed project area are Tryponomisis past urollosis, black leg, A.H.S, bloating internal and external parasitic diseases. The type and number of live stock (domestic) animals owned by the farmers are includes cow, oxen Bulls, Heifers, calf sheep, goat donkey, mule and poultry, and the number of livestock population both in and around the proposed project area has been shown on the table below:- 





Table of livestock population both in and around the proposed project areas:- 
	No
	Type of Livestock
	 Livestock population 
	

	
	
	 In the proposed project area
	 In P.A 
	 Remark 

	1
	Cow 
	80.00
	240.00
	The total population of the animal is excluding the numbers of poultry

	2
	Oxen
	48.00
	144.00
	

	3
	Bulls
	25.00
	180.00
	

	4
	Heifer 
	60.00
	75..00
	

	5
	Calves
	101
	290.00
	

	6
	Sheep 
	28.00
	104.00
	

	7
	Goat 
	0.00
	192.00
	

	
	Horse
	0.00
	0.00
	

	8
	Donkey 
	8.00
	21.00
	

	9
	Mule
	1.00
	4.00
	

	10
	Poultary 
	425.00
	1125.00
	

	
	Total 
	339.00
	1225.00
	


Source –P.A   development center  








[bookmark: _Toc325551693][bookmark: _Toc325551970][bookmark: _Toc470641831]4.7. FUTURE PROPOSED AGRICULTRE UNDER IRRI GATION SYSTEM
Selection of crops:-
 In all parts of the study area the existing agricultural systems is characterized by the production stands first or share the largest and some other crops like millet, legumes and vegetable under the system of rain fed agriculture. The current peasant’s agriculture does not give an adequate emphasizes to adopt crop diversification of Horticulture and therefore, the selection of potential and valuable crops during the feasibility study of the project has given due emphasizes to the following parameters (conditions) and these are includes:- 
1. Soil conditions of the proposed project areas as well as the experience and interests of the farmer to grow:
2. Climatic conditions of the propositions of the project area:
3. The length of the growing periods of the carious crops &the yield and market potential of the crops and also crop rotation and diversification requirements are some of the major parameters. Generally, based on the above mentioned parameters (conditions) of the proposed  project  area, the proposed crops for the project area includes maize, potato, tomato, onion and pepper. These selected potential and valuable proposed crop types are suits or adoptable to the climatic and soil conditions of the proposed project area under the system of irrigation practice. 
Income generation and Nutritional values of the proposed crops:-
 The future proposed crops are mainly  those crops which have short life span ( growing periods) and  demand in the market for food, and so that in additions to good  nutritional value by giving a balanced diet also prevents the problem of  vitamins and minerals deficiency for their families. These proposed crops are susceptible to diseases and pests if the problem occurs, therefore, the crop pest management plays the significant  role for good production and productivity and the major controlling mechanisms has been attempted to brief mechanisms has been attempted to brief below.



 Table of the proposed crop types and the required elevation ranges:- 
	No
	Type of crops
	Required elevation range for the proposed crops
	Remark 

	1
	Maize
	1000-2400   a.m.l
	

	2
	Potato
	1700 – 2800  a.m.l
	

	3
	Tomato
	500 -2000  a.,m.l
	

	4
	Onion
	1000-2000  a.m.l
	

	5
	pepper
	1000-2000  a.m.l
	


     4.7.1. Proposed cropping pattern and Intensity:- 
For the recommended crops, a cropping pattern and schedules has been proposed as full irrigation and supplementary irrigation system and the crops to be growing the first phase during full irrigation periods includes maize, potato tomato, onion and pepper and while the second phase (supplementary irrigation time) crops like maize, potato, and pepper as well as Onion are to be grown under rain fed system of agriculture. The ranges of the cultivated crops type can be widening with the entire project situations by including vegetable and some other Horticultural and leguminous crops.
The first phase of cropping is November to march while the second phase of cropping season from March to the beginning of September. The total area to be irrigated during the full irrigation period in the first year is to be about 50.25 hectare while the cropping intensity of 141. 50% is planned for the first year. The cropping intensity is planned to be increased from year to year depending up on the awareness of the farmers given to them through the time by extension workers. In the future five years our target is to be reaching the cropping intensity of about 180 and about percent. Cultivation of different cereal crops, pulses and vegetable are very crucial to  avoid the  growing of the same plant species  reputedly on the same plots of land- which can helps to prevent the building up of serious soil borne, pest and diseases like root node, Nematodes and wilting up diseases,  so that rotating the crops with legumes is  very important for the fertility status of the soil in addition yield productivity per unit area of farm land the proposed cropping pattern, Intensity and cropping calendar for the project below:- 
Table of proposed cropping pattern and intensity for the project full irrigation (During first phases of irrigation periods)
	No
	Types of crops
	Year one
	Year two
	Year three
	Year four
	Year five

	
	
	
First phase
	First phase
	First phase
	First phase
	First phase

	
	
	Ha
	%
	Yield/Ha
	Ha
	%
	Yield/Ha
	Ha
	%
	Yield/ha(Q)
	Ha
	%
	Yield/Ha
	Ha
	%
	(Qt)

	1
	Maize
	18.00
	35.82
	30
	15
	29.85
	35
	12
	23.90
	40
	10
	79.60
	45
	10
	89.6
	50

	2
	Potato
	12.00
	23.90
	120
	13
	13.93
	130
	14
	27.86
	150
	14
	27.86
	200
	14
	17.86
	200

	3
	Tomato
	6.00
	11.94
	115
	7
	13.93
	120
	8
	15.92
	160
	6
	11.94
	240
	6
	11.94
	240

	4
	Onion
	7.00
	13.93
	80
	7.00
	16.42
	100
	7.75
	14.93
	120
	9.5
	18.90
	150
	9.5
	18.90
	150

	5
	pepper
	7.25
	14.43
	9
	8.25
	
	11
	
	16.42
	12
	11.25
	22.39
	12
	11.25
	22.39
	12

	
	50.25
	100%
	-
	50.25
	100%
	-
	50.25
	100%
	-
	100%
	100%
	-
	50.25
	100%
	-








1. Supplementary irrigation (During first phases of irrigation periods) 
	


No
	Types of crops
	Year one
	Year two
	Year three
	Year four
	Year five

	
	
	First phase
	First phase
	First phase
	First phase
	First phase

	
	
	Ha
	%
	Yield/ha
	Ha
	%
	Yield/ha
	Ha
	%
	Yield/ha(Q)
	Ha
	%
	Yield/ha
	Ha
	%
	(Qt)

	1
	Maize
	10
	9.0
	30
	13
	25.9
	35
	14
	27.87
	40
	15
	29.9
	45
	15
	29.9
	50

	2
	Potato
	8
	159
	100
	10
	19.9
	120
	12
	23.90
	150
	13
	25.87
	150
	13
	25.87
	150

	3
	pepper
	6
	11.9
	7
	8
	15.9
	8
	5
	19.9
	9
	12
	23.90
	11
	12
	23.90
	12

	4
	Onion
	6
	11.9
	8
	4
	8.0
	10
	4
	
	12
	5
	9.90
	12
	5
	9,90
	15

	5
	
	30
	59%
	-
	35
	79.00
	-
	40
	89.6%
	-
	45
	89.6%
	50
	50
	89.6%
	-







II second phase
	No
	Types of crops
	Types of crops
	Operational calendar
	Harvesting time 

	
	
	Season of plounghing
	Freq
	Date of sowing
	Start of weeding
	freq
	End of march

	1
	Maize
	Mid march 
	3
	April  1st
	Mid may – June
	3
	End of August

	2
	Potato
	Mid march 
	3
	April  1st
	Mid may
	3
	Mid August

	3
	Tomato
	Mid march 
	3
	April  1st
	Mid may
	3
	15th July

	4
	Onion 
	Mid march 
	3
	April  1st
	Mid may
	3
	30th July

	5
	Pepper
	Mid march 
	3
	April  1st
	Mid may
	3
	








Proposed Crop Calendar
	No
	Types of crops
	Operational calendar
	Harvesting time

	
	
	Season of plounghing
	Freq
	Date of sowing
	Start of weeding
	freq
	End of march

	1
	Maize
	Sept-October
	3
	Nov-1st
	Mid –Nov
	2-3
	End of January

	2
	Potato
	October
	3
	Nov-1st
	Beg- dec
	2-3
	End February

	3
	Tomato
	October
	3
	Nov-1st
	Beg- dec
	2-3
	End February

	4
	Onion 
	October
	3
	Nov-1st
	Beg- dec
	3
	End February

	5
	Pepper
	October
	3
	Nov-1st
	Beg- dec
	3
	End February









4.7.2. Proposed yield and yield projection:-  
The yield and projection (yield buildup) or yield estimation period is related to the rate of adoption of modern agricultural in puts and improved agricultural practices (managements). Based on these facts (reasons), the yield build up (yield projection) with in five years has been proposed for the proposed project. it is considered that it could be achieved  through a collective impacts of improved farming skills, use of well  managed irrigation practices, adequate supply of in puts, effective pest managements and viable technical supportive services. The yield build up (projection) and the average yield of the proposed crops for the project has been shown on the table below:- 
	No
	Type of crop
	YEAR
	Rem .

	
	
	1st
	2nd
	3rd
	4th
	5th
	

	1
	Maize
	30
	35
	40
	45
	50
	

	2
	Potato
	120
	130
	150
	200
	200
	

	3
	Tomato
	115
	120
	160
	240
	240
	

	4
	Onion
	80
	100
	120
	150
	150
	

	5
	Pepper
	9
	11
	12
	12
	12
	








TABLE OF AVERAGE YIELD (under different conditions):- 
	No
	Crops type
	At Research station 
	At farmers field 
	Farmer yield under average project condition 
	     Rem. 

	
	
	
	
	0lDA – guide line 
	01DA W/W line
	

	1
	Maize
	30-60
	12 – 15
	30-50
	15-30
	

	2
	Potato
	254 -348
	60 -160
	120- 180
	70-220
	

	3
	Onion 
	50-150
	60-80
	150-220
	90-220
	

	4
	Tomato 
	140-150
	90-100
	200 – 400
	60 – 238
	

	5
	Pepper
	15-20
	9-11
	-
	6-12
	


4.7.3. Proposed agricultural input and supporting services:- 
 As already mentioned earlier, depending up on the adaptability of the crops to the climate of the area, soil condition, experience and interest, of the farmers to grow which crops, the proposed crops are identified (selected) and /or recommended. Generally, since irrigated agriculture requires more in put and power (labor intensive) continuous follow up by the development agent and other concerned extensions were needed to work with the farmers by training as well as initiating them timely. The in put which are required for the proposed crops are includes improved seed, fertilizers, and chemicals for crop protection from weeds as well as pest diseases has been proposed as follows:
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Table proposed seed rate and fertilizers for the crops:- 
	

No
	
Proposed crops type
	
Variety
	

RATE (IN KG/HA)
	Remark ( DAP and UREA)

	1
	Maize
	30H83
BH 660
	25 kg
25kg
	100
100
	200
200

	Applying at sawing

	2
	Potato
	Tolcha
Maney marker marglobe
	15-20 Qt
15-20 Qt
	200
200
	200
150
	During planting 

	3
	Tomato                                                              
	Adama Red mermeruwhite mermerv red
	3.5-4kg
3.4-kg
	200
200
	200
150
	During planting 

	4
	Onion 
	Adama red mermeru white  mermeru red 
	3.5 kg
3.5 kg
	200
200
200
	100
100
100
	Before and during planting

	5
	Pepper
	Bakolocal marako fand
	600 gram
600 gram
	100
100
	50
50
	Before and during planting 



Table of input Required for crop protection:-

	No
	Type of proposed crops 
	Type and rate of chemicals
	 Type of chemicals to be used for diseases & pests
	 For weed control and mode of application 

	
	
	pesticides
	Herbicides
	
	

	1
	Maize
	2,5
	2.5
	Symbush,,actyllic carbarylli,  Endoslupha 
	Hand weeding Hoeing and crop rotation 

	2
	Potato
	2.5 (0.8)
	2.5(0.8)
	Heldozeb (80%) W.P
	Hand weeding, Hoeing & crop rotation 

	3
	Tomato
	2.5
	2.5
	Helcozeb (80%)
	Crop rotation, hand weeding  and Hoeing 

	4
	Onion 
	2.5
	2.5
	Rova (75%) man-cozeb
	Hand weeding ,crop rotation and Hoeing weeding and Hoeing 

	5
	pepper
	2.5
	2.5
	Diamacron (50%)
	Crop rotation hand weeding and Hoeing 
















Table of labors requirements and Work activities per crops.
	

No
	crop
	Unit
	Nursery 
	Par planting operation 
	planting
	Irrigation 
	Weeding 
	Crop protection ( diseases & pests control)
	Fertilizer application 
	Harvesting
	Post harvest operations

	1
	
Maize
	Quantity (MD)
	-

	
8
	
16
	
4
	
30
	
4
	
8
	
32
	
40

	
	
	Freq (day)
	-
	2
	1
	8
	2
	2
	1
	1
	1

	2
	
Potato
	Quantity (MD)
	-
	8
	16
	3
	36
	4
	8
	32
	50

	
	
	Freq (day)
	-
	2
	1
	14
	4
	2
	1
	1
	1

	3
	
Tomato
	Quantity (MD)
	15
	12
	16
	2
	36
	4
	8
	20
	40

	
	
	Freq (day)
	4
	4
	1
	24
	4
	2
	1
	1
	1

	4
	
Onion 
	Quantity (MD)
	15
	12
	16
	2
	36
	4
	8
	20
	40

	
	
	Freq (day)
	4
	4
	1
	24
	4
	2
	1
	1
	1

	5
	
Pepper
	Quantity (MD)
	15
	12
	16
	2
	36
	4
	8
	20
	20

	
	
	Freq (day)
	4
	4
	1
	24
	4
	2
	1
	1
	1	




















Table of production cost per hectare of land for theproposed crops 
	No.
	crops
	Type of Activities performed 
	Unit
	Freq.
	Qty
	Unit price 
	Total 

	1
	
             Maize
	Tillage practice
	MD
	3
	8
	10
	240

	
	
	Seeding bed pre.
	MD
	-
	-
	-
	-

	
	
	Ploughing
	MD
	3
	8
	10
	240

	
	
	Seeding/plating
	MD
	1
	1
	10
	10

	
	
	Irrigating
	MD
	25
	8
	10
	2000

	
	
	Fertilizing 
	MD
	2
	1
	10
	20

	
	
	Hoeing (weeding) 
	MD
	3
	16
	10
	4800

	
	
	spraying
	MD
	2
	1
	10
	20

	
	
	Harvesting 
	MD
	1
	24
	10
	240

	
	
	Transporting 
	MD
	1
	24
	10
	240

	2
	

	            Total  
	
	
	
	
	4570

	
	
    Potato       
	Tillage practice
	MD
	3
	
	10
	240.00

	
	
	Seeding bed pre.
	MD
	1
	
	10
	80.00

	
	
	Irrigating
	MD
	25
	
	10
	2000.00

	
	
	Fertilizing 
	MD
	3
	
	10
	240

	
	
	Hoeing (weeding) 
	MD
	3
	
	10
	240.00

	
	
	Spraying
	MD
	1
	
	10
	10.00

	
	
	Harvesting 
	MD
	1
	
	10
	160.00

	
	
	Transporting 
	MD
	1
	
	
	160.00

	
	


	            Total  
	
	
	
	
	3130

	
	
                  Tomato

	Tillage practice
	MD
	3
	
	10
	240.00

	
	
	Seeding bed pre.
	MD
	1
	
	10
	

	
	
	Irrigating
	MD
	3
	
	10
	1200

	
	
	Fertilizing 
	MD
	15
	
	10
	160

	
	
	Hoeing (weeding) 
	MD
	1
	
	10
	240

	
	
	Spraying
	MD
	3
	
	10
	30

	
	
	Harvesting 
	MD
	3
	
	10
	400

	
	
	Transporting 
	MD
	5
	
	10
	400

	4
	
	            Total  
	
	
	
	
	3150

	
	     Onion
	Tillage practice
	MD
	3
	
	10
	240.00

	
	
	Seeding bed pre.
	MD
	1
	
	10
	240.00

	
	
	Irrigating
	MD
	15
	
	10
	1200.00

	
	
	Fertilizing 
	MD
	1
	
	10
	160.00

	
	
	Hoeing (weeding) 
	MD
	3
	
	10
	240.00

	
	
	Spraying
	MD
	3
	10
	
	30.00

	
	
	Harvesting 
	MD
	1
	10
	
	160.00

	
	
	Transporting 
	MD
	1
	10
	
	240.00

	5
	
	Total 
	
	
	
	
	2430

	
	pepper
	Tillage practice
	MD
	
	10
	
	240.00

	
	
	Seeding bed pre.
	MD
	
	10
	
	240.00

	
	
	Irrigating
	MD
	
	10
	
	1200.00

	
	
	Fertilizing 
	MD
	
	10
	
	160.00

	
	
	Transporting 
	MD
	
	
	
	240.00

	
	
	Hoeing (weeding) 
	MD
	
	10
	
	240.00

	
	
	Spraying
	MD
	
	
	
	20.00

	
	
	Harvesting 
	MD
	
	10
	
	240.00

	
	
	Transporting 
	MD
	
	10
	
	240.00

	
	
	         total 
	
	
	10
	
	2430











CROP WATER REQULREMENTS ( ETCR)
· The estimation of crop water requirement underlies (implies) the effective planning of crops production at farm level. 
· Crop water requirement is the quantity (depth) of water to meet (raise) a full crop with out any harm full residual effect on the soil it includes the quaintly of water needed to meet, the evapo transpiration  needs of the crops, losses during application and any special operation, pudding and leaching of salt affected soils.
	                ETCR-ETO X K. C 


· Water requirement of a crop is meet from soil  profile ( s) rain fall (R) and irrigation (IR) – WR= R+IR+S. the irrigation requirement therefore the total water requirements, less effective rain fall and water from soil profile, that is –
	IR-WR-(R+S)


-Determination of evapo-transpiration (ETO)  
-Evapo-transpiration (ETO) refers to the water needs of a crop.
-Evapo transpiration (ETO) includestranspiration of the crops as well as evaporation of water from soil
· During the study, of the proposed small scale irrigation project , PEN MAN methods of estimating has been utilized (used0 and the equation form for calculating the  ETO is:-
	( W.Rn+1 (1-w).(f(u). (Ea-ed)


WHERE,         - ETO= reference water evapo-transpiration in mm/day
          -W= Temperature related weighing factor.
      -Rn= Net radiation on and F(u) wind related

Therefore – water evapo-transpiration in mm/day
W= temperature related weighing factor
Rn+ Net Radiation on equivalent evaporation ( In mm/day) 
F (u) - Wind related function 
C- Adjustment factor to composite for the effect of day and night weather can Night weather conditions.
Table of Length of the proposed crops growing stages:-

	No
	Type of crops
	                      Length of Growing stages

	
	
	Initial
	Dev’t
	Mid
	Late
	Total

	1
	Maize
	30
	40
	50
	30
	150

	2
	Potato
	25
	25
	30
	25
	105

	3
	Tomato
	25
	35
	40
	26
	120

	4
	Onion
	25
	35
	40
	20
	120

	5
	Pepper
	25
	35
	40
	20
	120






4.8.1      Length of the crops growing stages 
· Generally during the growing period, there are four main growing  period, there are four main growing stage of crops where water requirement  is vary that is depending up on the seasonal use of water by plant is determined by their stages crop plants are:-
1. The initial stage :-  refers a stage from plant germination and early crops grow where the ground  cover is less than 10 percent
2. crop development:- refers the stage from the attainment of full ground cover which is  b/n 70-80 %
3. mid season stages:-the stage from attainment of full ground cover to the start  of maturity which is indicated by leaf losses
Late season stages:- Refers the  stage from the end of the mid till harvesting time (period)
· The growing stages of the proposed crops for the proposed project area have been show on the table above
Table of crop coefficient for the proposed crops
	No
	Type of crops
	        Crop coefficient in growing stage
	Remarks

	
	
	Initial 
	Dev’t 
	mid
	Late 
	

	1
	Maize
	0.30
	0.875
	0.925
	0.55
	

	2
	Potato
	0.40
	0.75
	1.05
	0.85
	

	3
	Tomato 
	0.40
	0.75
	0.925
	0.80
	

	4
	Onion
	0.40
	0.75
	0.925
	0.80
	

	5
	Pepper
	0.40
	0.75
	0.925
	0.80
	




4.8.2. Crop coefficient for the proposed crops 
· The effect of crop characteristics on crop water requirement is given by  the crop coefficient  crop  coefficient represents the relation ship b/n reference evapo-transpiration (ETO) and crop evapo transpiration (ETCn)  or ET crop` ETcrop- 
	        ET crop – k.c x ETO



· The values of crop coefficient given are varying (different) with the type of crops, its stage of growth, growing season and the prevailing weather can. 
4.8.3..Effective Rain falls:
· Effective rain fall is the proportion of rain which is stored in the soil of the root zone and available to the plant.
· Rain fall which is percolates beyond the root zone or lost to the plants through the surface run off is not effective, so it is not available to (for) the growth of plants.
· Effective rain fall of the project is calculated by the formal USBR method- Peff = P total (125 minus 0.2 times Total ) divided by 125 for P total less than 250 mm per month, and Peff 125+ 0.1 P total, for P total greater than 250 per month,                  Where - peff = effective rain fall 
                                              P total = total rain fall in a month (in mm  
                                              Per month)


4.8.4. Irrigation Efficiency (E):- 
Irrigation efficiency is the percentages applied irrigation water stored in the soil and available for consumptive use by the plants field losses consists of  surface run off and deep percolation and therefore an estimate of 50%  losses are used for small scale schemes where as 30-40% losses for large scale irrigation schemas. From irrigation agronomy manual revised version march 1990 and therefore 50% irrigation efficiency was proposed for the project. 
4.8.5. Leaching Requirements
· The proportion of irrigation water that must be leached through the root zone in order maintain the salinity of the soil at a specified limit this means applying a greater quantity of water than required to satisfy the water requirements of the crop in order to leach the excessive salts or if irrigation water by it self is saline (salty), avoiding the salt and move them dawn wards beyond the root zone through dissolving the salts where they can not harm the plants. 
· In the proposed project no need of leaching requirements because the soil and water of the project have no problem of salinity. 
4.8.6. Net irrigation Requirement (NIR)
· Net irrigation Requirement (NIR):- is noting but a depth of water beaded by the plant to bring the soil moisture level in the effective root zone to field capacity from the soil moisture.
· Net irrigation Requirement is calculated by the using the relationship b/n crop water requirements (ETCr) and effective rain fall. 
It is calculated by the using the relation effective rain fall i.e 
	Net irrigation Requirement – ETcr- Effec.Rain fall




Calculation of crop water requirement 
Project  -- SHONKORA
Zone- W/ Wellega              
Crop -  maize
Soil texture - medium 
Climatic station- ETO fromyubdo& rain fall and temperature from Aira.
	
	 JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC
	REM.

	K.C
	1.20
	080
	0.55
	-
	-
	-
	-
	-
	-
	
	0.30
	0.85
	10 hrs irrigation time is proposed

	ETO(MM)
	123.00
	138.00
	141.00
	144.00
	102.00
	90.00
	84.00
	78.00
	99.00
	111.60
	111.00
	117.00
	

	ETcr (mm)
	147.60
	110.40
	77.55
	-
	-
	-
	-
	-
	-
	-
	33.30
	99.45
	

	Rain fall measured (mm)
	   10.26
	12.97
	39.00
	86.40
	177.60
	203.70
	262.40
	284.40
	191.70
	113
	64.50
	33.60
	

	Effective rain fall (mm) 
	10.24
	12.95
	38.94
	86.26
	174.76
	200.44
	151.24
	153.44
	191.39
	113.44
	64.3
	33.54
	

	Net irrigation (mm)
	   137.36
	97.45
	38.61
	
	
	
	
	
	
	
	0.00
	65.91
	

	Efficency (50%)
	50%
	50%
	50%
	
	
	
	
	
	
	
	50%
	50%
	

	Field irrigation requirement  (mm)
	274.72
	194.90
	77.22
	
	
	
	
	
	
	
	0.00
	131.82
	

	Duty (it sec/ha) 
	2.54
	1.80
	0.720.72
	
	
	
	
	
	
	
	0.00
	1.22
	

	
	
T0mato water requirement = 274+2+ 194.90+77.22+131.82-678.16mm
1mm of irrigation water height= 10m3/ha=676.16mx102/ha-6781.60m3 per ha.




Calculation water requirement 
Project  -- Shonkora
Zone- W/ Wellega
Crop -  Potato
Soil texture - medium
Climatic station- ETO from yubdo&rain fall and temperature from  Aira         
	
	 JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC
	REM.

	K.C
	1.20.00
	080
	0.55
	-
	-
	-
	-
	-
	-
	
	0.30
	0.85
	10 hrs irrigation time is proposed

	ETO(MM)
	123.00
	138.00
	141.00
	144.00
	102.00
	90.00
	84.00
	78.00
	99.00
	111.60
	111.00
	117.00
	

	ETcr (mm)
	147.60
	110.40
	77.55
	-
	-
	-
	-
	-
	-
	-
	33.30
	99.45
	

	Rain fall measured (mm)
	   10.26
	12.97
	39.00
	86.40
	177.60
	203.70
	262.40
	284.40
	191.70
	113
	64.50
	33.60
	

	Effective rain fall (mm) 
	10.24
	12.95
	38.94
	86.26
	174.76
	200.44
	151.24
	153.44
	191.39
	113.44
	64.3
	33.54
	

	Net irrigation (mm)
	   137.36
	97.45
	38.61
	
	
	
	
	
	
	
	0.00
	65.91
	

	Efficency (50%)
	50%
	50%
	50%
	
	
	
	
	
	
	
	50%
	50%
	

	Field irrigation requirement  (mm)
	274.72
	194.90
	77.22
	
	
	
	
	
	
	
	0.00
	131.82
	

	Duty (it sec/ha) 
	2.54
	1.80
	0.720.72
	
	
	
	
	
	
	
	0.00
	1.22
	

	
	
T0mato water requirement = 274+2+ 194.90+77.22+131.82-678.16mm
1mm of irrigation water height= 10m3/ha=676.16mx102/ha-6781.60m3 per ha.




Calculation water requirement 
Project  -- SHONKORA
Zone- W/ Wellega              
Crop- TOMATO
Soil texture - medium 
Climatic station- ETO from yubdo &rain fall  and temperature from  Aira         
	
	 JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC
	REM.

	K.C
	1.20.00
	080
	0.55
	-
	-
	-
	-
	-
	-
	
	0.30
	0.85
	10 hrs irrigation time is proposed

	ETO(MM)
	123.00
	138.00
	141.00
	144.00
	102.00
	90.00
	84.00
	78.00
	99.00
	111.60
	111.00
	117.00
	

	ETcr (mm)
	147.60
	110.40
	77.55
	-
	-
	-
	-
	-
	-
	-
	33.30
	99.45
	

	Rain fall measured (mm)
	   10.26
	12.97
	39.00
	86.40
	177.60
	203.70
	262.40
	284.40
	191.70
	113
	64.50
	33.60
	

	Effective rain fall (mm) 
	10.24
	12.95
	38.94
	86.26
	174.76
	200.44
	151.24
	153.44
	191.39
	113.44
	64.3
	33.54
	

	Net irrigation (mm)
	   137.36
	97.45
	38.61
	
	
	
	
	
	
	
	0.00
	65.91
	

	Efficency (50%)
	50%
	50%
	50%
	
	
	
	
	
	
	
	50%
	50%
	

	Field irrigation requirement  (mm)
	274.72
	194.90
	77.22
	
	
	
	
	
	
	
	0.00
	131.82
	

	Duty (it sec/ha) 
	2.54
	1.80
	0.720.72
	
	
	
	
	
	
	
	0.00
	1.22
	

	
	
Tomato water requirement = 274+2+ 194.90+77.22+131.82-678.16mm
1mm of irrigation water height= 10m3/ha=676.16mx102/ha-6781.60m3 per ha.





Calculation water requirement 
Project  --Shonkora
Zone- W/ Wellega
Crop - ONION
Soil texture - medium
Climatic station- ETO from yubdo &rain fall and temperature from Aira.         

	
	 JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC
	REM.

	K.C
	1.20.00
	080
	0.55
	-
	-
	-
	-
	-
	-
	
	0.30
	0.85
	10 hrs irrigation time is proposed

	ETO(MM)
	123.00
	138.00
	141.00
	144.00
	102.00
	90.00
	84.00
	78.00
	99.00
	111.60
	111.00
	117.00
	

	ETcr (mm)
	147.60
	110.40
	77.55
	-
	-
	-
	-
	-
	-
	-
	33.30
	99.45
	

	Rain fall measured (mm)
	   10.26
	12.97
	39.00
	86.40
	177.60
	203.70
	262.40
	284.40
	191.70
	113
	64.50
	33.60
	

	Effective rain fall (mm) 
	10.24
	12.95
	38.94
	86.26
	174.76
	200.44
	151.24
	153.44
	191.39
	113.44
	64.3
	33.54
	

	Net irrigation (mm)
	   137.36
	97.45
	38.61
	
	
	
	
	
	
	
	0.00
	65.91
	

	Efficency (50%)
	50%
	50%
	50%
	
	
	
	
	
	
	
	50%
	50%
	

	Field irrigation requirement  (mm)
	274.72
	194.90
	77.22
	
	
	
	
	
	
	
	0.00
	131.82
	

	Duty (it sec/ha) 
	2.54
	1.80
	0.720.72
	
	
	
	
	
	
	
	0.00
	1.22
	

	
	
T0mato water requirement = 274+2+ 194.90+77.22+131.82-678.16mm
1mm of irrigation water height= 10m3/ha=676.16mx102/ha-6781.60m3 per ha.




Calculation water requirement 
Project -- Shonkora
Zone- W/ Wellega
Crop - PEPPER
Soil texture - medium 
Climatic station- ETO from yubdo&rain fall and temperature from Aira         
	
	 JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC
	REM.

	K.C
	1.20.00
	080
	0.55
	-
	-
	-
	-
	-
	-
	
	0.30
	0.85
	10 hrs irrigation time is proposed




	ETO(MM)
	123.00
	138.00
	141.00
	144.00
	102.00
	90.00
	84.00
	78.00
	99.00
	111.60
	111.00
	117.00
	

	ETcr (mm)
	147.60
	110.40
	77.55
	-
	-
	-
	-
	-
	-
	-
	33.30
	99.45
	

	Rain fall measured (mm)
	   10.26
	12.97
	39.00
	86.40
	177.60
	203.70
	262.40
	284.40
	191.70
	113
	64.50
	33.60
	

	Effective rain fall (mm) 
	10.24
	12.95
	38.94
	86.26
	174.76
	200.44
	151.24
	153.44
	191.39
	113.44
	64.3
	33.54
	

	Net irrigation (mm)
	   137.36
	97.45
	38.61
	
	
	
	
	
	
	
	0.00
	65.91
	

	Efficency (50%)
	50%
	50%
	50%
	
	
	
	
	
	
	
	50%
	50%
	

	Field irrigation requirement  (mm)
	274.72
	194.90
	77.22
	
	
	
	
	
	
	
	0.00
	131.82
	

	Duty (it sec/ha) 
	2.54
	1.80
	0.720.72
	
	
	
	
	
	
	
	0.00
	1.22
	

	
	Water requirement =274.72+194.90+77.22+131.82=678.16mm
1mm of irrigation water= 10m3per hectare = 676.16mm*10/ha[=6781.6m3//ha

	



NOTE; For the purpose of design, the designer can take the maximum duty. i.e2.54liter per second  per hectare  has been proposed for the project.

[bookmark: _Toc325551694][bookmark: _Toc325551971][bookmark: _Toc470641832]4.9. CROPPNG SYSTEM AND MANAGENAGEMENTS
4.9.1Crop managements of the proposed project
1. MAIZE - The recommended spacing is 75 cm b/n rows and 25 cm b/n plants. 
  Row planting method is recommended having an effective depth of 2.5 – 5cm.Recommended  seed rate is 25-30 kg per hectare and Fertilizer recommendation is based on the experiences of extension package program ( 100 kg DAP/ha)   during sowing Rotation with Legumes is essential and Also inter cropping with Haricot bean   is good. It is very good to keep free from weeds during the early stages of growth since the crop is particularly sensitive to Completion. 
2. POTATO  -the effect of cultivation should be;-
· To earthen up the ridges to prevent the greenings of the tubers ,and 
· To kill weeds and controlling tuber moth. The Recommended Spacing is 75 cm X 30 cm is optimum b/n Rows and plants .Required seed Rate is 2000 kg /ha, and the planting depth of 8-10 cm is ideal, and the Recommended fertilizes Rate is 200 kg per hectare of DAP. 
3. TOMATO - A seed rate of o.22 kg / ha is Recommended and 150 cm b/n Rows and 20 cm b/n 5 –pacing is Recommended having 2 planting depth 5-8 cm.
· An area of 250 cm2 is need from One hectare to prepared seedlings and after 25-35 day the prepared seedlings should be transplanted   to the yields.
4. ONION- Do not Compete well with weeds and it usually grown in the nursery , and  after 30 – 35 days the crop should be Trans planted to the yields.
On the Recommend bed of 60 cm width, an spacing of 20 cm b/n Rows and 7cm b/h plants  is Recommending an spacing  of  60 cm  b/n bed , two Lines are Recommended on a bed . A Seeding rate of 3.5 kg/ha- 4.00 kg/ha or 12- 15 Qt per hectare of bulbs are required with a fertilizer rate of 200 kg/ha of DAP. The entire DAP is applied during the plating time by mixing with the soil.  3-4 cm depth of planting is recommended and weed controlling should be carried out at the early stage of the plant 
growth since an onion has shallow roots, so not to avoid the roots of onion and 560 m2 of an area is needed to prepare a seeding for one hectare of land.
5. PEPPER- 600gm/ha of seeding is required and 60cm b/n rows and 40 cm b/n plants of pacing recommended with a planting depth of 5-8 cm.
· A seeding of ( 10-20 cm ) heights are transplanted to the fields after 25-35 days of planting time, and 300 m2 an area is needed to prepare a seeding  for one hectare of  land. 
4.9.2 Irrigation Practice and Harvesting
4.9.2.1 Irrigation practice
Irrigation is any processes other than natural precipitation, which supplies water to the filed crops, orchard. or on any other cultivated lands in general  and applied in  arid and semi arid areas where the Natural rain fall is sufficient but not well distributed over the year and also irrigation water is applied to supplement the rain fall or to  lengthen the growing  period of the cops. 
4.9.2.2 HARVESTING:- 
        (A)- MAIZE: - To we the green maize, supervise the fields every time to check whether it reached or not be fed green. Before the fruit become strong, see the frits by opening the Cover and then harvest and keeping under shade and then at should immediately supplied to the market and Take care to loss its quality due to evapo Transpiration. Keeping the cover with out removing any single cover, if it is going to be transported along distance because it helps its moisture as it is.
       (B) - POTATO: -   if the leaves start to be yellow or if the leaves of healthy Potato plants started to be wilted it is the sign of maturity, and therefore, watering should be ceased. To make the skin of tuber storing or for long (far) distance transportation and not to be attack by diseases easily it is recommended to cut the above ground parts before harvesting and then keeping the tuber in the soil for a week with good care and then harvest the potato and it should be keepunder shadeto avoid the greenings by sun light.
 Potato can also be harvested for immediate consumption in an immature state, usually from the time at reach full flooring and at this time the skin thin and soft and the potato can not be stored.
C)Onion: -     when the bulbs developing from the leaves bases of both    garlic and onion, are fully formed the leafy green tops begins to be yellow and eventually It collapses at a point a little above the top of the bulbs leaving un up right short neck.
When the tops go down the bulbs are ready for harvesting ( 15 to 25 days before  harvesting ) to allow the upper leaves dry and to prevent the  initiation of the roots growth for the second time.
Dry the harvested onions for 5 to 7 days in the field by covering the bulbs with the leaves of other onions. Since all the onions are not matured at the same time, harvesting progressively is good. 
(D)TOMATO: -   For distance market or for export, the tomato should be harvested when green mature stages reached that means the co lour of the tomatoes is shiny red when the color break is starting. After harvesting, the tomatoes should be brought as soon as possible from the field to coal in shady places. The frequency of harvest for fresh market and export should be twice a week
(E) PEPPER: - Harvesting should be carried out accordingly. 


Table of some major crop diseases -pests
	No
	CROP TYPE
	MAJIOR DISEASES
	MAJIOR INSECT PESTS
	 Shy plants

	1
	Maize
	 Leaf blight, Late blight,
Greay leaf spot,
Smuts
Rusting 
	 Stalk borer,
Cut worms
Army worms
Weevils
	 Drying and wilting leaf before maturity.

	2
	Potato
	 Late blight,
Early blight
Bacterial wilts 
	Potato  tuber moth,
Aphids,
Root knot,
Trips plami
	Leaf discolor tion and black spot on leaves

	3
	Tomato 
	 Late blight
Early blight
Bacterial wilts
	Aphids, 
Cut worms
Army worms 
	 Leaf wilting 
Boring in stem and tubers

	4
	Onion 
	 Downey mildew,
Purple block during 
Rainy time and  high humidity 
	Cut worms
Root knot.

	Leaf collapse 
Dust type
powder

	5
	Pepper
	Bacterial leaf spot
 Bacterial blight and 
TMV ( Tobacomosaic Virus)
	 Egyptian leaf worm,
 American boll worm
	       -





Table of proposed crop protection (controlling mechanism)
	No
	Crop type 
	Diseases
	                     Insect pests
	Remark

	1
	Maize
	Using tolerant and & resistant verities
Seed treatment
Field sanitation 
Use chemicals  
	Integrated insect-pest management 
Using chemicals (carbonyl) 

	85%
2kg/ha

	
	Potato
	Using tolerant and & resistant verities, seed treatment  
Field sanitation  and use lit of helicozeb (80w.p) for 4 times per hectare 
	Spraying endosolphan at the rate  of 0.2%
Crop rotation & using clean seed materials 

	

	
	Tomato
	Field sanitation & Seed treatment
Using resistant verities
Spray 2 lit/ha  Helicozeb (8%w.p)
	Using clean seed
Field sanitation 
Spring helcozeb 80%w.p 2 lit/ha
	

	
	Onion
	Long rotation
Spring with fungicide
Seed treatment with seed dressing  
	Using integrated insect-pest management 
Using remodel 10gm with 15 lit water for 5m2 areas.
	

	
	Pepper
	Crop rotation
Seed treatment
Destruction of host plants 
Using tolerant and & resistant 
	Crop rotation for bacterial leaz sport & seed treatment 
Sparing chemical
Using tolerant verities 
	



Table.  The commonly known weeds and the controlling mechanisms. 
	No
	
         Crop type
	
             Weeds
	
    Controlling Mechanisms

	1
	
        Maize
	 Guigita scabra
 Cusseta
Cynodon dactylo
by dense
	Hand weeding and good tillage practices before sowing (planting ) and timely 
Ploughin ,crop rotation.

	H
	
       Potato
	cynodon dactya 
polystichya 
Guizoita Scabra
	Timely ploughing
Good tillage precipices
Hand Weeding


	3
	Tomato
	 Guizoita scabra
Cynodon dactylo
	Crop rotation
Timely ploughing 
Hand weeding

	4.
	
       Onion 
	Polystachya 
Cusseta
Cynodon dactylo
	Crop rotation
Timely ploughing 
Hand weeding

	5
	       Pepper.
	Cynodon dactylo 
Polystachya
	Crop rotation
Timely ploughing and
         Hand weeding





Table .Recommended crop varieties for the proposed project. 
	No
	 Crop type
	Variety ( strain ) 
	Seed Rate per hec.
	 Fertilizer Rate  hectare
	 Spacing b/n rows and plant

	1
	Maize
	 BH- - 140
 Pioneer 
	25 Kg/ha
25 kg/ha
	100 kg DAP and 100 kg UREA per hectare 
	75x25 cm

	2
	Potato
	Tolcha
Mengasha
Awash & chiro 
	2000 kg/ha tuber
	200 kg DAP per hec.
	75x30 cm

	3
	Tomato
	Marglobe 
Money maker 
Melka shoal
	0.22 kg/ha
	200 kg DAP /ha
	150cmx 20 cm

	4
	Onion
	 Adama red 
Mermiru Brown 
Mermiru white
	3.5-4.00 kg/ha
	200 kg DAP/ha
	60cmx 7cm b/n beds

	
	Pepper
	Bako Local
Marko fara
	600 gram /ha for one 
Row
	100 kg DAP/ha
	60x40 cm








Table of recommended crop varieties for the proposed project. 
	No
	 Crop type
	      Variety ( strain ) 
	Seed Rate per hec.
	 Fertilizer Rate  hectare
	 Spacing b/n rows and plant

	1
	Maize
	 BH- - 140
 Pioneer 
	25 Kg/ha
25 kg/ha
	100 kg DAP and 100 kg UREA per hectare 
	75x25 cm

	2
	Potato
	Tolcha
Mengasha
Awash & chiro 
	2000 kg/ha tuber
	200 kg DAP per hec.
	75x30 cm

	3
	Tomato
	Marglobe 
Money maker 
Melka shoal
	0.22 kg/ha
	200 kg DAP /ha
	150cmx 20 cm

	4
	Onion
	 Adama red 
Mermiru Brown 
Mermiru white
	3.5-4.00 kg/ha
	200 kg DAP/ha
	60cmx 7cm b/n beds

	
	Pepper
	Bako Local
Marko fara
	600 gram /ha for one 
Row
	100 kg DAP/ha
	60x40 cm





Table of some major crop diseases -pests
	No
	CROP TYPE
	MAJIOR DISEASES
	MAJIOR INSECT PESTS
	 Shy plants

	1
	Maize
	 Leaf blight, Late blight,
Greay leaf spot,
Smuts
Rusting 
	 Stalk borer,
Cut worms
Army worms
Weevils
	 Drying and wilting leaf before maturity.

	2
	Potato
	 Late blight,
Early blight
Bacterial wilts 
	Potato  tuber moth,
Aphids,
Root knot,
Trips plami
	Leaf discolor tion and black spot on leaves

	3
	Tomato 
	 Late blight
Early blight
Bacterial wilts
	Aphids, 
Cut worms
Army worms 
	 Leaf wilting 
Boring in stem and tubers

	4
	Onion 
	 Downey mildew,
Purple block during 
Rainy time and  high humidity 
	Cut worms
Root knot.

	Leaf collapse 
Dust type
powder

	5
	Pepper
	Bacterial leaf spot
 Bacterial blight and 
TMV ( Tobacomosaic Virus)
	 Egyptian leaf worm,
 American boll worm
	       -





Table of proposed crop protection (controlling mechanism)
	No
	Crop type 
	Diseases
	                     Insect pests
	Remark

	1
	Maize
	Using tolerant and & resistant verities 
Seed treatment
Field sanitation 
Use chemicals  
	Integrated insect-pest management 
Using chemicals (carbonyl) 

	85%
2kg/ha

	
	Potato
	Using tolerant and & resistant verities, seed treatment  
Field sanitation  and use lit of helicozeb (80w.p) for 4 times per hectare 
	Spraying endosolphan at the rate  of 0.2%
Crop rotation & using clean seed materials 

	

	
	Tomato
	Field sanitation & Seed treatment
Using resistant verities
Spray 2 lit/ha  Helicozeb (8%w.p)
	Using clean seed
Field sanitation 
Spring helcozeb 80%w.p 2 lit/ha
	

	
	Onion
	Long rotation
Spring with fungicide
Seed treatment with seed dressing  
	Using integrated insect-pest management 
Using remodel 10gm with 15 lit water for 5m2 areas.
	

	
	Pepper
	Crop rotation
Seed treatment
Destruction of host plants 
Using tolerant and & resistant 
	Crop rotation for bacterial leaz sport & seed treatment 
Spariyng chemical
Using tolerant verities 
	




4.9.2.3 .Agricultural Support Services
In principle, irrigation extension work should start before and at the identification stage of the project. But once the construction of the project is over, the remaining irrigation development will be supported by strong sustainable extensions services, and thereby, it should be   handed by the extension workers and development agent assigned at the locality of irrigation project (site).
Generally, since modern irrigated agriculture is at its infant stage I our country (regions), strong and continuous contact and extension services with the farmers in order to disseminate and improve new technologies with regards to integrated agricultural practices and system especially on how to utilized and conserve natural resources (such as soil, water and forestry) either community or sub water shed based agricultural practices and this nothing but for sustainable development in general. Also facilitating the source of agricultural inputs, credit and marketing services and dealing with agricultural development office and the fertilizers (inputs) supply agencies at woreda’s/union/ level can also be helpful for the project target (objectives).
[bookmark: _Toc325551695][bookmark: _Toc325551972][bookmark: _Toc470641833]4.10. Conclusion and Recommendations
The main aim of the project is increasing production and productivity and there by achieving stable food security and farm income. It is recommended that double cropping that producing two times a year under full irrigation during dry season and the other is supplementary irrigation during the rainy seasons.
In general, this technical report by it self is nothing or can not be materialized (fruit full) unless and other wise further developed by extension workers, development agents, beneficiaries and other concerned bodies integrate. And some suggested technical ideas and future proposed agricultural practices under irrigation systems, crop system and managements and irrigation schedules (time, depth, interval) etc should be pursued and then developed, reshaped and improved through strong and sustainable practices.


[bookmark: _Toc325551696][bookmark: _Toc325551973]Shonkora geology comment
· The geo pit dug at weir axis shows fracturedbasement rock, so the structure to be constructed may damaged. It must be recommended to remove  the fracture part and the construction must be on solid foundation
· Since the exposed geologic formation at head work is fractured any necessary measurement must be recommended to prevent leakage or engineer should have considered thisor stealing basin should be recommended. 
· Along the main canal proposed the exact location of the drainage exposed and its expected risk must be written in the document.
· Any necessary measurement should be recommended to keep materials in its place to makethe bank of the river stable.
[bookmark: _Toc470641834]5. GEOLOGY
[bookmark: _Toc325551697][bookmark: _Toc325551974][bookmark: _Toc470641835]5.1Methodology
The feasibility study of Shonkora irrigation project was conducted by gathering information’s from the field and office study. During this field activity different types of material were used.    These materials are topographic map of the area scale 1:50,000, GPS, Geological hammer, meter and geological compass have been used during the field study. The test pits were dug along the weir axis that to determine the foundation material.  Along the canal routes geological field traverse was done. Finally the written document was prepared.
[bookmark: _Toc325551698][bookmark: _Toc325551975][bookmark: _Toc470641836]5.2.Location and Accessibility
Shonkora irrigation project is located in Oromia regional state in West Wollega zone in Haru district Shimala Yonge kebele. It is located at a distance of 484 km from Finfine (capital city of Ethiopia) and43km from Gimbi(Zonal capital town). The road runs to the project is all weather gravel road for 25km from Gimbi to Jitu town and only dry weather road for 18km from Jitu to project site.. 
[bookmark: _Toc325551699][bookmark: _Toc325551976][bookmark: _Toc470641837]5.3. Climate and vegetation cover.
 Based on altitude the project area as classified underkola Climatic zone of the country with mean annual temperature of about 30C0.  It receives annual rain fall from early June to lasts of October. Bushes, scattered trees are characterizing the area.
[bookmark: _Toc325551700][bookmark: _Toc325551977][bookmark: _Toc470641838]5.4.Topography
The topographic feature of the area is mostly characterized by undulating physiographic, but the recommended area for irrigation purpose is gentle slope to flat land forms. 
[bookmark: _Toc325551701][bookmark: _Toc325551978][bookmark: _Toc470641839]5.5. Local Geology
The predominant litho logy of the area is covered by granite gneiss and gneiss. These rock units were exposed at river channel, erosion galleries and hill side. These rock units were whitish in color, coarse grained in texture. In addition along the river channel of the area transported boulders of quartz and granite was detected.
[bookmark: _Toc325551702][bookmark: _Toc325551979][bookmark: _Toc470641840]5.6. Hydrogeology
The area is characterized by high amount of rainfall, which has a great contribution to ground water. In most of the areas different tributaries were observed. In some places is marshy land. The basalt is fine grained and fractured as observed from the spring eye where it emerges. Based on its geological formations and others factors the ground water table expected to be at shallow depths.
[bookmark: _Toc325551703][bookmark: _Toc325551980][bookmark: _Toc470641841]5.7.Geology of the weir site
The purpose of site investigation is to obtain information relating to foundation conditions and natural construction materials appropriate with the magnitude and type of the project. Around the headwork site on the riverbed the fractured and weathered granite gneiss rock is exposed. The surface and subsurface geology of the area is to be this basement rock.
To determine the foundation material, geological test pits were dug along the weir axis.
From the right side test pit No 1 is dug as follows
[image: ]	


From the left side of the river test pit No 2 is dug as follows
[image: ]

From the left side of the river test pit No 3 is dug as follows
	[image: ]




  Geological Cross section
	[image: ]



[bookmark: _Toc325551704][bookmark: _Toc325551981]

[bookmark: _Toc470641842]5.8.Depth and type of foundation material
Any diversion weir or structures and other products of modern engineering skill necessarily lie up on or underneath the surface of the earth and their safety and stability depend largely on the nature of the foundation on which they stand and the materials of which they made. In respectof these points that the geological condition has to be of paramount importance since the foundation of any structures lies either on rocks or on soils and the materials for construction are also derived from the crust of the earth. From a study of the nature, mode of formation and structure of the country rocks and soils the suitability or other wise of the foundation for the purpose in view can be readily ascertained.
In a similar manner, geological investigations alone can lead to the discovery of suitable deposits of the required materials for construction in the neighborhood of any project.
Around the headwork on the river bed and banks are exposed by granite gneiss rock, which make a laborious to excavate. The exposures on the riverbed are the fractured granite gneiss, which have a seepage problem. To determine the foundation materials, the test pits were dug along the weir axis.
These test pits were blocked by hard materials at the depths of 2m at right side and 2.5meters at left side. The observations were also taken from the exposures on the riverbed and country rocks.
Based on different observations the foundation material from the river bed at 0.6 to 0.8 meter is expected the fractured granite gneiss rock. 
[bookmark: _Toc325551705][bookmark: _Toc325551982][bookmark: _Toc470641843]5.9. Geology along the main canal
The main canal route starts from the head work at the left side of Shonkora river crossing the clay soil horizon and  vegetative root along thee edge of the river course that have the problem of seepage and must taken any necessarily measurements. On the main canal way stream drainage was observed which must need any necessarily measurements.
[bookmark: _Toc325551706][bookmark: _Toc325551983][bookmark: _Toc470641844]5.10.Construction material availability
The exploration is performed to locate comparatively large quantities of material in which accessibility, uniformity and workability are as important as engineering properties.
The quality and quantity of construction basalt rock can be obtained at around 12km from the project. Clay materials can be obtained around the site at a radius of 1-2 kilometers from the project site.
River sand can be obtained from Jogir at a distance of 68km from the project site. 
[bookmark: _Toc325551707][bookmark: _Toc325551984][bookmark: _Toc470641845]5.11. Conclusion and recommendations
The geology of the area is dominantly exposed by Granite gneiss and gneiss rock unit. The test pits were dug along the weir axis and assumed the foundation material from the riverbed at 0.6 to 0.8 meter is expected the fractured granite gneiss rock. These fractured rocks can have the water seepage problem. 
[bookmark: _Toc325551708][bookmark: _Toc325551985][bookmark: _Toc470641846]5.12.Recommendations
· The granite gneiss rock around the head work structure is fractured and may have the water seepage problem, needs any measures
· At the upper stream and around the area it is characterized by steep slope and this cause silt up problem, that needs any necessary measures
· The canal route crosses the vegetation forest is occasional for seepage problem, and then the measurements should be taken.
· The geo pit dug at weir axis shows fractured basement rock, so the structure to be constructed may damaged. So it is recommended to remove the fracture part and the construction must be on solid foundation or on the fresh part of the foundation.

· Since the exposed geologic formation at head work is fractured granitic rock any necessary measurement must be taken to prevent leakage and engineer should consider thisor stealing basin is recommended. 
· Any necessary measurement should be taken to keep materials in its place to make the bank of the river more stable since the upper river I steep slope.

[bookmark: _Toc325551709][bookmark: _Toc325551986][bookmark: _Toc470641847]6.   Hydro-meteorology
[bookmark: _Toc325551710][bookmark: _Toc325551987][bookmark: _Toc470641848]6.1. Description of the Study Area
Shonkora/Galme River is located at Abay basin and Birbir sub basin where the headwork is proposed at 815631m Easting, 992918m   Northing with an elevation of 1600m above sea level as GPS reading.  
[bookmark: _Toc325551711][bookmark: _Toc325551988][bookmark: _Toc470641849]6.2. Objective of the study
The main objective of the hydro-meteorology is to define the project area in terms of hydro meteorological data and analysis/estimate the minimum discharge channel flow as well as determine the peak flood occurrence with in some returned period. And other hydro-meteorological data necessary for design of the scheme to be implemented. These data include climatic data, catchment data, river flow data and study on river morphology. 
[bookmark: _Toc325551712][bookmark: _Toc325551989][bookmark: _Toc470641850]6.3. Methodology
· Using 1:50.000 topographic maps of the area
· Hand held GPS in the field assessments.
· Software analysis
· Information and discussion with the elder groups of the locally.
· Site surveys, X-section & Longitudinal sections of the river
· Using guidelines & manuals related to the study.
[bookmark: _Toc325551713][bookmark: _Toc325551990][bookmark: _Toc470641851]6.4. Scope
The scope of the study is to study the basic hydro meteorological elements related to design of Head structure, Supply canal, drainage canals & other irrigation hydraulic infrastructure for Shonkora small scale irrigation project.  

6.5 [bookmark: _Toc325551714][bookmark: _Toc325551991][bookmark: _Toc470641852]Catchment and climate characteristics
The catchment area enclosed 40 km2 wide; as hydrological study the net work drainage of it has sufficient yield for the available irrigable command area. From the area 70% is covered by forest, 10% grazing and the most part i.e. 20% is intensively cultivated.
This area is poor with metrological station but for this project we use the tertiary data which is available on another project that is taken from Gimbi metrological stations which is classified as class c depends on the data availability from this metrological station and also about30 km away from project site. 
6.6 [bookmark: _Toc325551715][bookmark: _Toc325551992][bookmark: _Toc470641853]Review of previous studies
As the previous, reconnaissance study was conducted in 2011 at this site, but any lean and peak discharge was not estimated as well as catchment area. Another study was conducted to the distance of 20 km far from the site which is called Ujumo small scale irrigation project.  
6.7 [bookmark: _Toc325551716][bookmark: _Toc325551993][bookmark: _Toc470641854]Data Availability
No long year data was available at nearest metrological station. Therefore, for this project rain fall data as well as temperature data are taken from another project which is previously studied nearest to our project. But average temperatureand the rain fall data that were available on this project was only 20 (twenty) year rain fall data. The required hydro-metrological data such as, relative humidity, solar radiation wind speed and others are not available around the project. 
	Month 
	Jan 
	Feb 
	Mar 
	Apr 
	May 
	Jun 
	Jul 
	Aug 
	Sept 
	Oct 
	Nov 
	Dec 
	Total 

	Rainfall
Depth(mm)
	05
	08
	34
	37
	234
	345
	373
	396
	299
	127
	38
	02
	1920

	AverageTemper.(oc)
	19.6
	21.4
	22.2
	21.6
	20.6
	18.6
	17.9
	18.4
	18.7
	17.7
	19.6
	20.2
	17.9



The availability of water (discharge) is sufficient for the irrigated area with good quality.
As shown above in the table starting May to October are highly rain feed months and the rest are light and dry months. From the months August is the highest and December is the lowest. Precipitation, the annual total net value is 1920 mm of rainfall depth and annual average temperature is 17.9 0c.
Data Source: Gimbi Metrology Station
6.7.1. Stream Flow
Since the river is not gauged at upstream and downstream, daily stream flow is measured by float method as follows:-
Trial 1
Time trial
This is used to calculate the average time and the velocity of the river.
t1= 28sec   t2 = 36 sec    t3= 34 sec     t4= 33 sec
t5= 32 sec from this the average time is    tave = (t1+ t2+ t3+ t4+ t5)/5 = (28+36+34+33+32)/5 =32.6 sec            
Depth measured
Flow length = 9m                        Average river width= 10m
Average time = 32.6sec              Average velocity = 0.276m/sec    Discharge coefficient =0.85
		Depth Trial 

	Cum width(m)
	Distance(m)
	Staff Reading
	Measured depth(m)
	Unit Area(m2

	0
	0
	1.408
	0
	0

	2
	2
	1.7
	0.292
	0.292

	3
	1
	1.6
	-0.100
	0.096

	4
	1
	1.83
	0.230
	0.065

	5
	1
	2.1
	0.270
	0.25

	6.2
	1.2
	1.67
	-0.430
	0.096

	8
	1.8
	1.275
	-0.395
	0.7425

	9
	1
	1.015
	-0.260
	0.3275

	10
	1
	0.745
	-0.270
	0.265

	 
	 
	 
	 
	 
2.134





	
	



Q=VAx0.85
   =0.276m/sec x 2.134m2
   =0.588m3/sec

Trial 2
Time trial
t 1=27.5 sec  t2=33.73 sec  t3=26.88 sec  t4=28.42sec t5=32.79 sec  t6=50.71 sec
t7=23.79 sec the average time is tav=(t1+t2+t3+t4+t5+t6+t7)/7=(27.5+33.73+26.88+28.42+32.79+50.71+23.79)/7 =31.97sec
Depth trial
Average river width= 10m                                         Average time = 49.52 sec
Flow length= 9m                                                       Velocity 0.182 m/sec                                                  
	Cum width(m)
	Distance(m)
	Staff Reading
	Measured depth(m)
	Average depth(m)
	Unit Area(m2

	0
	0
	1.408
	0
	0
	0

	2
	2
	1.7
	0.292
	0.146
	0.292

	3
	1
	1.6
	-0.100
	0.096
	0.096

	4
	1
	1.83
	0.230
	0.065
	0.065

	5
	1
	2.1
	0.270
	0.25
	0

	6.2
	1.2
	1.67
	-0.430
	-0.08
	0

	8
	1.8
	1.275
	-0.395
	-0.4125
	0

	9
	1
	1.015
	-0.260
	-0.3275
	0

	10
	1
	0.745
	-0.270
	-0.265
	0

	
	
	
	
	
	0.453


Q=A x V
    =0.453 x 0.182=0.082
Base flow of the catchment as measured on 27/07/2011 estimated 82lt/sec
6.7.2 Water budget
At the upstream of the river there are no users but the dry discharge that calculated above is after consideration of this users. For the downstream users 20%is enough. For this project trial two is takento design the canal.
 = 0.082-(20/100x0.082)
=0.082-0.0164
=0.0656m3/sec
Therefore, 0.0656m3/sec is used to design canal












[bookmark: _Toc325551717][bookmark: _Toc325551994][bookmark: _Toc470641855]6.8. Flood Analyses
6.8.1 Probable maximum flood estimation
6.8.1.1 Maximum 24hr rain fall historical data-The maximum one day rainfall data is obtained from Gimbi Meteorology Station, expressed in (mm), and the value is arranged in descending order for the storm analyses.
	Year
	Daily RF (mm)
	Order No
	Probability of Exceedance

	0
	-1
	(m)
	(m/(n+1))
	(%)

	1992
	72.6
	1
	0.05
	4.76

	1976
	71.8
	2
	0.10
	9.52

	1985
	69
	3
	0.14
	14.29

	1990
	68
	4
	0.19
	19.05

	1988
	64.6
	5
	0.24
	23.81

	1991
	64.4
	6
	0.29
	28.57

	1982
	64
	7
	0.33
	33.33

	1978
	62.9
	8
	0.38
	38.10

	1975
	60.2
	9
	0.43
	42.86

	1974
	60.1
	10
	0.48
	47.62

	1989
	55.8
	11
	0.52
	52.38

	1987
	53.6
	12
	0.57
	57.14

	1986
	49.8
	13
	0.62
	61.90

	1979
	48.3
	14
	0.67
	66.67

	1983
	47.3
	15
	0.71
	71.43

	1981
	46.7
	16
	0.76
	76.19

	1977
	41.3
	17
	0.81
	80.95

	1980
	40.2
	18
	0.86
	85.71

	1993
	37.8
	19
	0.90
	90.48

	1984
	37
	20
	0.95
	95.24

	Sum
	1115.4
	
	
	

	Mean
	55.770

	Qav2
	3110.29

	STEDEV (ὰ
	11.59

	Yt
	2.97

	yn
	0.5236
	From table

	Sn
	1.0628
	From table
	 

	K
	2.302027897

	QT
	82.45




	A summarized Gamble- Powell’s table 

	No
	Designation /Formula/
	Symbol
	Unit
	Value

	1
	Area of the catchment measured from 1:250,000 topographic map of aerial photo
	A
	Km2
	40

	 
	Total length
	L
	m
	10000

	3
	Level of head of main water course
	H1
	m
	1705

	 
	Level of lower main water course (at Diversion)
	H2
	m
	1604

	 4
	Average Slope of main water course S=((H1-H2)/L
	S
	m/m
	0.01

	5 
	Time of Concentration ,TC=1/3000(L/(S)1/2 )0.77
	TC
	hr
	2.35

	6
	Rain fall excess duration,  D= TC/6
	D
	hr
	0.39

	7
	Time to peak Tp=0.5D+0.6TC
	Tp
	hr
	1.61

	8
	Time of base of hydrograph Tb=2.67Tp
	Tb
	hr
	4.29

	9
	Lag time of Tl=0.6TC
	Tl
	hr
	1.41

	10
	Peak rate of discharge created by 1mm RF excess on whole of the catchment Qp=0.21*QA/Tp ,Qp=1mm(assumed)
	Qp
	m3/s/mm
	5.23









	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	Duration
	Daily point Rainfall of Return period Of 100 year
	Rain Fall Profile
	Rainfall Profile
	Area to Point Rainfall Ratio
	Areal Rainfall
	Incremental Rainfall
	Descending Order
	Rearranged Order
	Rearranged Incremental Rainfall
	Cumulative Rain fall
	Time of  Incremental unit hydrograph

	
	
	
	
	
	
	
	
	
	
	
	

	hr
	mm
	%
	Mm
	%
	mm
	mm
	No
	No
	mm
	mm
	hr
	hr
	hr

	0-0.39
	82.45
	32.0
	26.38
	60.0
	15.83
	15.83
	1
	6
	4.45
	4.45
	0
	1.61
	4.29

	0.39-0.78
	82.45
	43.0
	35.45
	62.0
	21.98
	6.15
	2
	4
	3.51
	7.96
	0.39
	2.00
	4.68

	0.78-0.1.17
	82.45
	46.0
	37.93
	69.0
	26.17
	4.19
	5
	3
	4.19
	12.15
	0.78
	2.39
	5.07

	1.17-1.56
	82.45
	50.0
	41.22
	72.0
	29.68
	3.51
	6
	1
	15.83
	27.98
	1.18
	2.78
	5.46

	1.56-1.95
	82.45
	55.0
	45.35
	76.0
	34.46
	4.78
	5
	2
	6.15
	34.13
	1.57
	3.17
	5.86

	1.95-2.34
	82.45
	59.0
	48.64
	80.0
	38.91
	4.45
	6
	5
	4.78
	38.91
	1.96
	3.57
	6.25



	25
	26
	27
	28
	29
	30

	Land use Cover
	Area Ratio %
	Hydro  soil group
	Curve No”CN”
	Weighted “CN”
	Sum Weighted “CN”

	
	
	
	
	
	

	Wood land(Forest)
	70
	Good
	70
	49
	AMC
	CN

	Cultivated land
	20
	Good
	77
	15
	II
	71

	Pasture land
	10
	Good
	70
	7
	III
	85.2





	No
	Designation /Formula/
	Symbol
	Unit
	Magnitude/Value/

	31
	S is maximum potential difference between rainfall (P) and direct runoff(Q) which is             S=(25400/CN)-254
	S
	mm
	44.24

	32
	Relation between direct Runoff( Q) and Rainfall (P), Q=(P-0.2*S) 2/P+0.8S
	Q
	mm
	P-0.2*S

	33
	Using Q= (P-0.2*S) 2/(P+0.8*S),it is possible to define the direct run off Q,(mm)
	C=21 
	C=33
	

	
	
	
	
	

	
	
	P (mm)
	Q (mm)
	

	
	
	4.45
	0.48
	-4.40

	
	
	7.96
	0.02
	-0.88

	
	
	12.15
	0.23
	3.31

	
	
	27.98
	5.78
	19.14

	
	
	34.13
	9.20
	25.29

	
	
	38.91
	12.17
	30.07









	34
	35
	36
	37
	38
	39

	Duration
	Cumulative
	Incremental
	Peak Runoff
	Time of beginning
	Time to peak
	Time to end
	Composite Hydrograph

	Hr
	mm
	Mm
	M3/s
	Hr
	Hr
	Hr
	f(t)=Q

	0-0.39
	0.48
	0.48
	2.54
	0
	1.61
	4.29
	 

	0.39-0.78
	0.02
	-0.47
	0.00
	0.39
	2.00
	4.68
	 

	0.78-0.1.17
	0.23
	0.21
	1.11
	0.78
	2.39
	5.07
	 

	1.17-1.56
	5.78
	5.55
	29.01
	1.18
	2.78
	5.46
	 

	1.56-1.95
	9.20
	3.42
	17.88
	1.57
	3.17
	5.86
	 

	1.95-2.34
	12.17
	2.97
	15.53
	1.96
	3.57
	6.25
	 



	Unit Hydrograph 

	
	1
	2
	3
	4
	5
	6

	to
	0
	0.39
	0.78
	1.18
	1.57
	1.96

	Qo
	0
	0
	0
	0
	0
	0

	tp
	1.61
	2.00
	2.39
	2.78
	3.17
	3.57

	Qp
	2.54
	0.00
	1.11
	29.01
	17.88
	15.53

	tb
	4.29
	4.68
	5.07
	5.46
	5.86
	6.25

	Qo'
	0
	0
	0
	0
	0
	0







	Time(hr)
	Ordinate of Hydrograph(m3/s)         
	Total

	 
	1
	2
	3
	4
	5
	6
	 

	0
	0.00
	 
	 
	 
	 
	 
	0

	0.39
	0.62
	0
	 
	 
	 
	 
	1

	0.78
	1.24
	0
	0.00
	 
	 
	 
	1

	1.18
	1.86
	0
	0.27
	0.00
	 
	 
	2

	1.57
	2.47
	0
	0.54
	7.08
	0.00
	 
	10

	1.61
	2.54
	0
	0.57
	7.78
	0.44
	 
	11

	1.96
	2.20
	0
	0.81
	14.15
	4.36
	0.00
	22

	2.00
	2.17
	0
	0.84
	14.86
	4.80
	0.38
	23

	2.39
	1.79
	0
	1.11
	21.94
	9.16
	4.17
	38

	2.78
	1.42
	0
	0.95
	29.01
	13.52
	7.96
	53

	3.17
	1.1
	0
	0.78
	24.77
	17.88
	11.74
	56

	3.57
	0.7
	0
	0.6
	20.5
	15.27
	15.53
	53

	4.29
	0.0
	0
	0.3
	12.7
	10.44
	11.34
	35

	4.68
	 
	0
	0.2
	8.5
	7.83
	9.07
	26

	5.07
	 
	 
	0.0
	4.2
	5.22
	6.81
	16

	5.46
	 
	 
	 
	0.0
	2.61
	4.54
	7

	5.86
	 
	 
	 
	 
	0.00
	2.27
	2

	6.25
	 
	 
	 
	 
	 
	0.00
	0
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[bookmark: _Toc325551718][bookmark: _Toc325551995][bookmark: _Toc470641856]7. HEAD WORK, IRRIGATION AND DRAINAGE SYSTEM DESIGN
[bookmark: _Toc325551719][bookmark: _Toc325551996][bookmark: _Toc470641857]7.1. Site Selection
Selection criteria:
· Access to site
· Possibility to irrigate the anticipated area (with less weir height, reasonable cuts or banks)
· River morphology (stage, width, slope, shape (meanders) etc.) suitability for the weir bay, sluice bay and canal heads.
· Convenience for construction
· Convenience for operation and maintenance.
· Less flood heights and effects
· Material availability
· Relative cost and the like.
7.1.1. Geology of Weir site
Geology of shonkora project area is dominantly exposed by basement rock which is dominated by gneiss unit. Boulders of granite and quartz were exposed along the river canal and at banks of river which is transported from other place due to agent of erosion and water force. This lithologic unit which exposed at surface of the earth was characterized by fractured and weathered, and which overlaid by quaternary deposit was coarse grain in texture, light to dark in color and slightly to moderately fractured. 



[bookmark: _Toc325551720][bookmark: _Toc325551997][bookmark: _Toc470641858]7.2. Hydraulic and structural design of Head Work
[bookmark: _Toc203531053][bookmark: _Toc24981259]7.2.1.Estimation of Tail Water Depth
Estimation of tail water depth is used to find the tail water surface which be used for deciding the bottom elevation of the downstream floor.
A). Average River Bed Slope
The longitudinal profile along the River was run 30m to the upstream and 30m to the downstream, and the average River bed slope is calculated which is  S =0.068 as shown in the following sketch.
	
	
	
	
	
	
	

	No
	Station
	Distance (m)
	Elevation
	Cum. Ht.
	Total Area
	Remark
	
	

	 
	 
	(m)
	(m)
	(m)
	(m2)
	 
	
	

	1
	0+00
	0
	1604.343
	0
	0
	U/S
	
	

	2
	0+10
	10
	1603.893
	-0.45
	-2.25
	U/S
	
	

	3
	0+20
	10
	1602.101
	-2.242
	-13.46
	U/S
	
	

	4
	0+30
	10
	1601.912
	-2.431
	-23.365
	Weir Axis
	
	

	5
	0+40
	10
	1601.667
	-2.676
	-25.535
	D/S
	
	

	6
	0+50
	10
	1601.606
	-2.737
	-27.065
	D/S
	
	

	7
	0+60
	10
	1600.88
	-3.463
	-31
	D/S
	
	

	 Total
	60
	 
	 
	          
	-122.68
	 
	
	


Accumulative Height, H=Eln-1-ElnIndividual Area, A= (Hn+Hn-1)Ln/2
Have =2*A/L=2*122.675/60=4.089167Average river bed slope (Save )=Have/L=4.089167/60  =0.068153≈0.068



	Distance
	Elevation
	Remarks

	0
	1604.343
	Upstream

	10
	1603.893
	U/ S

	20
	1602.101
	U/ S

	30
	1601.912
	Weir axis

	40
	1601.667
	Down stream

	49
	1601.606
	D/S

	59
	1600.88
	D/S


Shonkora river Longitudinal Profile






Shonkora river cross-section
	Distance
	elevation 
	Remarks

	  0
	1605.681
	BMA

	1.45
	1605.038
	 

	2.3
	1604.113
	 

	3.6
	1602.87
	RRB

	4.1
	1601.999
	FM

	4.7
	1601.78
	GEOPIT(RS)

	6.2
	1601.334
	 

	8.8
	1600.636
	RE

	11
	1601.03
	 

	12.25
	1600.512
	RC

	14.4
	1601.032
	 

	15.6
	1601.209
	RE

	16.9
	1601.701
	 

	17.7
	1601.884
	 

	18.5
	1603.018
	LRB(GEOPIT2)

	19.2
	1603.178
	 

	21.5
	1603.298
	FM

	23.6
	1603.534
	GEOPIT3

	25
	1603.739
	 

	29
	1604.068
	BMB




	










B) Discharge of the river
At the section of weir axis, taking Sav=0.068 and n=0.035, using manning’s formula means;-
V=1/n R2/3 S1/2Q= AV  
	Elevation
	Depth
	A
	p
	R
	V
	Q
	Remark

	1600.512
	0
	0
	0
	0
	0
	0
	Rc

	1600.636
	0.124
	0.05
	1.66
	0.030
	0.723
	0.036
	RE

	1601.03
	0.518
	1.6
	14.37
	0.111
	1.727
	2.7632
	 

	1601.032
	0.52
	1.6
	14.4
	0.111
	1.724
	2.75
	 

	1601.209
	0.697
	3
	18.15
	0.165
	2.247
	6.74
	RE

	1601.334
	0.822
	4.2
	19.8
	0.212
	2.653
	11.14
	 

	1601.701
	1.189
	8.2
	24.3
	0.337
	3.614
	29.6
	 

	1601.78
	1.268
	9.14
	25.6
	0.357
	3.752
	34.3
	GEOPIT-1

	1601.884
	1.372
	10.5
	27
	0.389
	3.972
	41.7
	 

	1601.999
	1.487
	12
	28
	0.429
	4.238
	50.856
	

	1602.87
	2.358
	12.2
	31
	0.394
	4.004
	48.8
	RRB

	1603.018
	2.506
	12.6
	31.8
	0.396
	4.022
	50.677
	LRB(GEOPIT-2)

	1603.178
	2.666
	13
	33.6
	0.387
	3.959
	51.467
	 

	1603.298
	2.786
	14.5
	39
	0.377
	3.888
	55.9
	FM

	1603.534
	3.022
	16
	43.3
	0.370
	3.839
	61.4
	GEOPIT-3

	1603.739
	3.227
	20
	46.63
	0.429
	4.240
	84.8
	 

	1604.068
	3.556
	22
	55.5
	0.396
	4.023
	88.5
	BMB


       The stage-Discharge Curve is calculated based on:-
· Manning’s roughness coefficient of the river, n is assumed to be 0.035.
· Average river bed slope as calculated before 0.068.
· The maximum flood mark from collected data is1603.298m.
· Average river bed level 1600.512m
· Maximum flood depth is2.786m


From the above Discharge curve, the Design Flood equivalent to the Flood mark is 56m3/sec. Here the flood mark is equivalent to the tail water depth (TWD).Thus; for the structural design of head work peak discharge of 56m3/secis used.
Therefore, from the water Depth-Discharge Curve the maximum discharge from the tail water depth equivalent to 2.786m from river bed level is to be 56m3/sec.


 7.2.2. Estimation of Water depth on the crest
a) Length of the Weir 
 - Length of the weir depends on the physical feature of the site and its effect on the upstream water head and sedimentation behind it. Hence, it is decided to be 16m long of the overflow section.
b) Determination of weir Crest Level
a).  Average elevation of the highest field in the command area=1602.544m
b). Water depth required= 0.35m
c). Head loss along the main canal up to highest field=Slope of canal * distance fromthe weir= 0.001*400=0.4m
d). Head loss at turnout = 0.1m
 e). Average river bed elevation=1600.512m
f). Head loss across the field=0.00m
g). Free board =0.12m
Therefore weir crest level=
The elevation of highestfield+0.4m+0.01m+0.4m+0.00m+0.12m
=1602.544m+0.35m + 0.1m +0.40 +0.00 +0.12 =1603.514m
Weir height =Crest height-river bed level =1603.544m -1600.512m=3.00m 

C). Shape of the weir: considering no boulder coming from the upstream of the weir, easy for construction, ordinary manpower ship and more economical as well as easy for hydraulic calculation broad Crested weir with vertical upstream face is designed.
D). Water Depth on the Crest
                    Discharge over the weir is generally expressed as:
                     Qp=CLHe3/2, where:Qp=Peak flood (m3/sec) from Hydrology report
Qp= 1.70 LHe3/2L=Weir crest length (m)
56m3/sec=1.70*16m*He3/2	  C=Coefficient of discharge =1.70
56m3/sec =28.9m* He3/2	 He=Height of energy line above the weir crest (m)
He3/2=56m3/sec /28.9m   = (1.97)2/3    =1.619m

 (
He
 = 
1.
619
H
d =1.573m   
P  
Va2
/2g 
)




The approach velocity, Va=Qp/L (h+p)   
hd=He- Va2/2gWhere, Va=approach velocity
    Therefore, Va2/2g =He-hdP=height above Silt it is assumed to be 1m                                                                             
= 1.619-hd He= Height of energy line above the weir crest (m)
But, Va =Q/L(hd+p) =56m3/sec/16(hd+1)Qp=peak discharge
56/15(hd+1)2 * 1/2*9.81  = 1.619-hdhd =Over flow depth
L=Length of the weir
The value of hd can be calculated by trial and error as shown below.
     hd value     Left sideRight side
1.520.048                 0.099
1.530.047                0.089
1.54                    0.047               0.079
1.550.047               0.069
1.560.047               0.059
1.570.046               0.049
1.573                    0.046               0.046----------------------------   ok
Therefore, hd=1.573m.So, the ratio of weir height to design head is greater than 1.9. Therefore, it does not need of adjustment of C (constant) that we used in the above.


7.2. 3. Stilling Basin
A) Calculating by Energy method
1, Velocity head in the approach channel
        ha =He-hd =1.619-1.573= 0.046m
2, Hydraulic jump
Gathered data:-
· Average river bed elevation =1600.512m
· Downstream water level      =1603.262m
· Weir crest level  =1603.514m
· Weir crest height                  =3m
Determining the bed level of the stilling basin
Hydraulic jump is the jump of water that takes place when a super- critical flow changes into a sub-critical flow.
It is necessary to find the jump height (d2) and to adjust the bottom level of the basin, so that the water surface level of the jump is a little higher than the down stream water surface level.
Bed level of stilling basin
First find the jump height, d2
 Determination of the bed level of the stilling basin assuming the floor level is 0.2m lower than the river bed level.
 Assumed E1= EL3. - 0.50m	= 1600.512m - 0.50m	= 1600.012m
H = Eln = E1, 	Z = ELO – Assumed E1   = 1603.514m -1600.012m 	   = 3.5m
H = He+z = 1.619+3.5m    = 5.119m
Discharge intensity over the weir crest q =Q/L=56/16=3.5 m3/sec/m
	Eln = E1 = d1+hv1	  = d1+V12/2g but V1=q/d1	Eln = Z+He=H
For, q = 3.5 m3/sec/m and Eln = 5.12m=H, 
From the diagram of determining the initial depth of hydraulic jump (Appendix B -2 of IDD),
d1 =0.35Therefore,   V1 = q/d1 = 3.5/0.35 = 10m/sec
Froude number, Fr= V1/√gd1 = 10/√ (9.81x0.35) = 5.4
The sequent depth d2= d1/2 (√ (1+8Fr2)-1)   = 0.35/2 [√ (1+8(5.4) 2)-1]      d2   = 2.5m
The length of the stilling basin is therefore,
		∴ L= 4d2       = 4*2.5m = 10m	
B) Calculating by Conventional Method
 The experimental formula will be used to determine the length and depth of the stilling basin:
L=3√hF
d= 1/2√hF and F/2> d> F/3 Where, L= length of downstream stilling basin
                                                     d= Depth of the basin
                                                     h= Over flow depth
                                                     F= U/s Water level-D/s Water level
h=1.619,   F= 1605.13-1603.298 =2
L=3(√1.619x2) =5.2m    Use 6m, d=1/2(√1.619x2) =0.9m
  Therefore, the stilling basin is so designed as to be equipped with the floor length of 6m and the depth of d= 0.9m.










7.2.4. Detail Parts of Weir 
A) Weir Section  
According the Bligh’s formula, the basic section of unsubmergeable weir body can be determined as follows:-  
Bottom width, L=(Hw+H)/√ P
Top width, B= He/√ PWhere Hw=weir height
 He =Total energy head
p= Specific weight of weir body 2 for masonry work
Therefore L = 3+1.619 = 3.266m But for the design of this project 4.7m bottom width was used.
	√2
                      B=1.619=1.7m            
                            √2
The downstream slope of the weir section is 1V:1H	B=1.70


		H=3
L=4.7




B) Wing wall Design
i) Upstream wing wall
Height, H = Hw+He+Fb      Where, Hw = Height of weir (m)
He = Overflow head (m) (including velocity head)
Fb = Free board (m)
    H = 3+1.619+0.4= 5m
ii) Downstream wing wall
             . At jump position;Height, H1 = d1+Fb     Where, d = downstream water depth (m)
 H2= 0.35+0.5 = 0.85m
.At tail water =d+ Fb      2.786m +0.5=3.3m
· Top level of upstream wing wall =bed level +H
                                                        = 1600.512+5m
                                                          =1605.512m
· Top level of downstream wing wall
             =1600.512+3.3(the large was taken)
                                                           = 1603.812m.





7.2.5. The Floor thickness of upstream and Downstream Determination
The downward water pressure is always higher than the uplift pressure in the region of the upstream side of the barrage. The thickness of the upstream apron can be based on the practice of the construction and the perfection of leakage proofing. In this case, the construction material for Shonkora/Galme head work will be sound masonry and hence 0.5m thick is sufficient for the upstream apron. (Nominal)
For the downstream apron, the thickness to be determined depends on whether a static or dynamic case is being considered. The lower parts of the apron will generally require larger thickness when the static case is selected, while the opposite is true for the toe section of the weir. Both cases, therefore, should be considered and the large thickness be selected.
The thickness at any point (A) is calculated from, 
	tA = { Hmax [(1-LA/LC) + ( TWL – WLA)]} x safety factor / (∂-1)
Where, tA = thickness of apron at the point A (m)
            Hmax = Maximum head on the structure (m)            upstream and downstream head differential =1.83 m (dynamic)
            Hmax = 3m (static case) 
          LA = Weighted creep length at the point A (m)
          LC = Weighted creep length total (m)
       TWL = Tail water level (m)
       WLA = Tail water level at point A (m)
Safety factor = 1.3
                 ∂ = specific gravity = 2.3


Maximum head on the structure (Hmax)
Maximum static head (At pond level)]
Hmax = (1603.512m -1600.512m)   = 3m
Maximum Dynamic head (At HFL)
Hmax = (weir height + energy head)-tail water depth   =(Hw+He)-d3  = (3+1.619) – 2.786 = 1.833m
Length of percolation
 Cutoff walls and aprons are installed for two reasons; to prevent the piping under the structure, and to limit the intensity of the uplift so that the stability of the structure will not be threatened.   
a) Lane method:
According to Lane, the percolation distance (creep length) can be expressed as
L > CH, for hydraulic structure to be safe against piping failure, the creep length L, should be equal to or > the product of coefficient & seepage head.
Where L= creep length (m) =V+H/3 =6.7+15.67/3=11.92m
          C= percolation coefficient (Lane creep coefficient) = 3.2 in case of Lane are for gravel mixed with sand foundation type.       Hmax= maximum head, 3m
Note: for sloping surface > 45 degree; take as vertical otherwise horizontal. 
The maximum static head should be used for design purposes.
		L≥ CH 15.67 ≥ 3.2x3  15.67≥9.6→ So the Lanes method tell us that the apron provided is safe against piping & seepage and it is adopted.
b) Exit gradient (Ge)
It tells us whether the downstream cut is sufficient.
The final exit gradient upward thrust should not exceed certain value for the foundation materials to avoid piping. Safe exit gradient for course sandy soil is limited to values of 0.17 to 0.20.
Khosla formula to determine exit gradient at downstream side for structure with floor length, B and vertical cutoff, d is;
                Ge = Hmax/d* (1/π (λ) 0.5), Where λ=0.5*((1+ (1+α2)0.5),   α =B/d =15.67/2.5=6.35
           λ=0.5*((1+ (1+6.352)0.5)       =3.71
Ge must be limited to values between the critical value of 0 .17 to 0.20.
 Ge =3/2.5*(1/π (3.71)0.5)    =0.191 ≈ Safe
Therefore, the total depth of 2.5m downstream cut-off wall proves to be sufficient to safeguard against piping for materials of coarse sand soil but for more safe the downstream cutoff must be increased.
Lanes Weighted Creep length total LC= H/3 + V =6.8m







	Point
	H
	V
	L
	Hmax
	Hmax*(1-La/lc)
	(TWL -Wla
 
	(safety factor{1.3})/(γ-1)

	Dynamic case= 1.83 

	A
	7.5
	4.7
	7.2
	1.83
	0.78
	0.40
	1.18
	1.18

	B
	13.5
	4.7
	9.2
	1.83
	0.48
	0
	0.48
	0.48

	C
	14.5
	4.7
	9.5
	1.83
	0.43
	0
	0.43
	0.43

	Static Case H max =3.00 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	A
	7.5
	4.7
	7.2
	3.00
	1.27
	0.2
	1.47
	1.47

	B
	13.5
	4.7
	9.2
	3.00
	0.79
	0.2
	0.99
	0.99

	C
	14.5
	4.7
	9.5
	3.00
	0.71
	0.2
	0.91
	0.91


However, for dynamic case, the term TWL-WLA should be reduced by 50%.
        i.e 1. 1.18x 50% = 0. 59 ⇒ Total = 1.18-0. 59 = 0.59 checking the thickness at each point
Point A      1.5 >1.47---------------ok (static case)
Point B      1 > 0.99--------------ok (static case)
Point C      0.95 > 0.91---------------ok (static case)
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7.2.6. Stability Analysis of the weir and Retaining walls
a)  Stability analysis of the weir
For the analysis of stability, the following parameters are considered:
Uplift pressure was considered for the weir section.
· Downstream water pressure was considered.
· Unit weight of sound masonry work ɣm=23 KN/m3
· Unit weight of water pressure, ɣw=10KN/m3
· Unit weight of Silt pressure, ɣs=13.6 KN/m3
· Moment is taken about per meter width







I. Dynamic case
Ww=ɣw*dc*b, =10*(1.08*1.70) =18.36KN acting at 1.7/2+(4.7-1.7) =3.85m from the toe
W1    =ɣm*A, = 23*(1.7*3) =117.3KN acting at ½*1.7 +(4.7-1.7) =3.85m from the toe.
W2   =ɣm*A,  = ½((3)*(4.7-1.7)*23) =117KN acting at 2/3(4.7-1.7) = 2m from the toe.
P1=1/2*ɣw*He2*arm, =½*10*1.6192*2.35= -30.79KN acting at ½(1.7+1.619) =1.66m from the toe.
P2 =ɣw*(hw)2/2   = -10*(3)2/2 = -45.06KN acting at 2/3*3.5 =2.33m from the toe
Pu=½*ɣw*(He+hw), = ½*10*(1.619*3)= -106.76KN acting at 2/3(4.7) = 1.13m from the toe.
Pd =½*ɣw*(d1)2     = ½*10*0.352=0.61KN acting at 1/3*0.35 =0.116m from the toe.
Summary
	No
	Item
	Force (KN)
	Arm (m)
	Moment(KN . m)

	1
	P1 =(w(h2/2)x arm  
	-30.79
	2.35
	-72.30

	2
	P2 = wh2/2
	-45.06
	1.57
	-70.54

	3
	pu =wht2/2
	-106.76
	3.13
	-334.27

	4
	pd =wh2/2
	0.61
	0.12
	0.07

	5
	Ww =  wA
	18.25
	3.85
	70.25

	6
	W1 =mxA
	117.01
	3.85
	450.40

	7
	W2 =mxA
	103.64
	2.00
	207.41

	8
	Foundation reaction 
	1.15(P1+p2)
	 
	B2(p1+2p2)/6

	
	
	
	
	2.3(p1+2p2)

	Summation of all vertical forces (∑Fv)
	132.14
	 
	 

	summation of all horizontal forces (∑FH)
	-75.24
	 
	 

	summation of all resisting moment (∑MR)
	 
	 
	728.13

	Summation of all over turning moment (∑MO)
	 
	 
	-477.11

	Summation of all moment (∑M)
	 
	 
	251.02


Foundation Reaction: 
1) 2.10 (p1+p2) = ΣV = 132.14
2) 2.94(p1+2p2) = ΣM = 251.02, simultaneously 
p1+p2 = 62.924		p1 = 40.448 KN
p1+2p2 = 85.4		            p2 =40.448KN
Allowable bearing capacity of foundation material was taken 10 ton/m2 for silty sand formation is (100KN/m2) and thus it is safe.
Safety factors:
· Over turning stability
S0 = ΣmR+/Σmo- = 728.13/477.11 = 1.526 > 1.5----------------------------------------------------------------- ok!
· Sliding safety factor:
Ss = ΣH/ ΣV<0.75,Ss = 75.24/132.14 < 0.75 ,Ss = 0.57 < 0.75----------------------------------------------- ok!
· Check for tension: 
x = Σm/ΣV = 251.02/132.14 = 1.899m and eccentricity for no tension 
e≤ B/6, e = (B/2)-x ≤ B/6 that is =2.35-1.899 ≤ 4.7/6= 0.449≤0.783---------------ok -------no tension!






II. Static case



W1    =γm*Am1= 23*(1.7*3) =117.3KN acting at ½*1.7 +(4.7-1.7) =3.85m from the toe.
W2   =γm*Am2= ½((3)*(4.7-1.7)*23) =117KN acting at 2/3(4.7-1.7) = 2m from the toe.
P1=1/2*γw*he2   =½*10*1.6192*2.35= -30.79KN acting at ½(1.7+1.619) =1.66m from the toe.
Pu =½*γw*(He+hw)    = ½*10*(1.619*3)= -106.76KN acting at 2/3(4.7) = 1.13m from the toe.

Summary
	No
	Item
	Force (KN)
	Arm (m)
	Moment(KN.m)
	Sum

	
	
	
	
	
	

	1
	Pu2 = wh2/2
	-45.06
	1.57
	-70.54
	-404.81

	2
	pu = wht2/2
	-106.76
	3.13
	-334.27
	

	3
	W1 = mxA
	117.01
	3.85
	450.40
	657.82

	4
	W2 =mxA
	103.64
	2.00
	207.41
	



Safety factors:
So = Σm+/Σm- = 657.82/404.81 = 1.625>1.5----------------------------------------------------------ok!
Ss = ΣH/ΣV < f = 45.06/113.89 = 0.4<0.65------------------------------------------------------------ok!
X = ΣM/ΣV =253.01/113.89 = 2.22
e ≤ B/6, e = (B/2)-x ≤ B/6 that is =2.35-2.22 ≤ 4.7/6
= 0.13 ≤0.783------------------------------------------------------ ok! No tension will occur at upstream.
B). Wing wall Stability Analysis
Design of Wing walls
Considerations:- Analysis per meter span and moment about heel.
-  Earth pressure at rest and Drained silty clay back fill was considered.
- m = 23 KN/m3. w = 10KN/m3, soil = 18kN/m3- Drained angle of internal friction was taken 300.
ps= ½ kos H2  where K0= 1-sinϕ and hence ps = 83.98 k/m say 84KN/m
                                         0.6                 2.	
	                                   Ws1	Ws2
                                        Wm1
                                  2  	      Wm2
	  5    
3	Wm3                   Wm4	          Ps                                                        
	
 4.1              1.5             
Fig.10. Detail of Wing wall
Summary
	 
	 
	 
	Sum of Force
	Arm
	Moment
	Sum of Moment Force

	Weight of Wall
 
 
	W1
	2.8
	52.6
	2.4
	6.6
	82.53

	
	W2
	4.6
	
	0.7
	3.1
	

	
	w3
	28.3
	
	2.1
	58.0
	

	Weight of Soil
	W4
	10.36
	
	0.8
	7.8
	

	Ps1 ps= ½ koѲs (H+h)^2  where K0= 1-sinѲ
	W1s
	3.6
	
	1.3
	4.8
	

	Summations of 
	W2s
	2.998
	
	0.8
	2.2
	

	 
	Ps1
	32.4
	32.4
	1.7
	54.0
	54.01


i. Safety against overturning= ∑M+/ ∑M- > 1.5 = 85.53/54.01>1.5 = 1.53> 1.5------------------ok
ii. Safety against sliding= ∑H/∑V< 0.65 = 32.4/52.6<0.65= 0.62< 0.65--------------------------ok
iii. Location of resultant (middle-third- rule)
X = ΣM/ΣV = 85.53/52.6 =1.57 e =(b/2)-X  = 4.1/2-1.57 = 0.48
e ≤ B/6	 = 0.68m  →0.48 < 0.68--------------------------------------------------------------------------- ok







7.2.7. Intake and Silt Gate Design
Intake Design
Q = 0.0656m3/sec (dry discharge)   from hydrological report 
d= 40cm (40cm concrete pipe was adopted)
By taking the free out flow (Orifice formula)
Q =cd A√ (2gh)cd =0.62 for free out flow
The intake level is 1602.812m
Silt Gate 

The silt gates are located adjacent to each intake gate. There are two flushing gates on each intake side. They are 0.1m lower than the intake level. It is 1m wide. Hence depth below crest level is 3m; this gate is to be operated (lifted) manually during the rainy season. The plate thickness shall be 5mm thick.
[bookmark: _Toc325551721][bookmark: _Toc325551998][bookmark: _Toc470641859]7.3. Irrigation System
7.3.1. Field irrigation methods: 
As widely used elsewhere in Oromia and in the history of traditional irrigation. For Shonkora irrigation project furrow irrigation is proposed and designed as field irrigation method.
It is proposed and designed as a field irrigation method for Shonkora small scale Irrigation Project, not only because of its widely use aged but also its efficiency, easy to apply for wide range of soil types and crops and conformability than other traditional field application methods such as over flooding and basin irrigation.
Spacing and depth of furrow is determined by the proper spacing of the plants and amount of water flowing in the furrow respectively. 
The length of the furrow depends on many factors and for this particular project it’s determined as per topography of the irrigable area. 
7.3.2. Irrigation Interval: 
For Shonkora small scale irrigation project there is no rotational irrigation water for their plots continuously for whole irrigation period. But under a particular (i.e. one) turn out there may be rotational irrigation depending up on land owing system of that particular plot, i.e. if 1ha of plot use water from single turn out and owned by four farmers, 0.25 ha each, each of them irrigate their land for a day or half a day or two day and etc rotationally with irrigation interval of ∆ or 2 or 8 day respectively and this interval highly depend on land owing system and area of land in ha owned by a farmer out of the area of a plot.
7.3.3 Unit irrigation flow:
The amount of irrigation water flowing to irrigate a plot of land is calculated and summarized in table under proposed water distribution.

  7.3.4 Proposed water distribution and scheduling
 From the hydrological report we take dry discharge of the river65.6 lit/sec. This amount of water is distributed to all plots through available turn-out continuously. The flow passing or distributed to a turn out is depend mainly on water duty of the area and hectare of the plot. 
[bookmark: _Toc325551722][bookmark: _Toc325551999][bookmark: _Toc470641860]7.4. Irrigation System Design
7.4.1. Water duty: It is maximum irrigation water required in lit/sec for a hectare of land to grow proposed crop. All mathematical calculation was made under irrigation agronomy part and figure figuratively the duty of the project area is 2.54l/sec/ha from agronomical report.
7.4.2. Irrigation canal design: Shonkora irrigation project canal system includes one main canal,, four flumes, two chute and other structures.
7.4.2.1. Main Canal design

                                      A)    Lined canal
From station 0+00-0+200, 0+225-0+270, 0+319-0+350
Flow (Q) = 0.0656 m3/s,Bed slope of canal = 0.001
 General formula Adopted is Manning's.Q = A/n R 3/2 s ½ 		n = 0.015 for lined section
Depends on the topography and feature of the land lined canal is recommended and earthen canal also recommended on the main canal and secondary canal.
	Fb=0.2m
	


b
Where h= water depth in the canal,    b= bed width of the canal,        Fb= Free board
The area of rectangular lined canal is simply calculated from water depth and bed width of the canal which means          A= b xh    =0.4 x 0.35     = 0.14m2
So, our dry discharge is (Q) 0.0656 m3/sec.
From those two results we get velocity of water in the canal and check whether it is permissible velocity or not. Therefore, V= Q/A
                                              = 0.0656/0.14 = 0.468m/sec which is permissible for clay soil.
                                             B)    Earthen main Canal
· Main earthen canal from station 0+350-1+100,1+242- 1+900     ,2+011-2+575.

	T                           W
Fb	1
	h	    1.5
b
Flow = 65.6 l/s, Bed slope of canal = 0.001
Velocity in earth canal for clayey soil = 0.60-0.70m/s, General formula Adopted is Manning's.
Q = A/n R 3/2 s ½ 		n = 0.025 for earth
Economical lined Rectangular section criteria;
b = 2y,	R = y/2	b = bed width of canal,         h = water depth		
R = Hydraulic radius,         T=Canal Top width
                                    W= Canal embankment top width
Economical Earthen Trapezoidal section criteria: 
b = 0.6h for canal inner side slope = m=1.5
R = h/2
h=0.3	b=0.24		F=0.2	D=0.5    w=0.4m, T=0.57
7.4.3. Canal Related Structures
a) Flume
Sample Design
Hydraulic Design:
· Data -Q = 65.6l/s		
· material = Concrete (RRC)
· L = 25m		
·  n = 0.014
· Shape = rectangular
Condition - b = 2d and flow velocity ≥ 1m/s, Water Area = A = Q/V and b = 2d and thus d = (A/2)1/2 

Froude No Fr = v/ ; Fr, <0.70 proves stabile sub critical flow
Wetted perimeter, p = b+2d and hydraulic radius R = A/p, Friction head lost hf = Lx [nv/(R2/3) 2
Taking V = 1m/s    A= Q/V,	A = 0.17m2 → d = 0.33m      b = 0.5m, P=1.17m R=0.14
Total depth of flume 0.5m 
	→ hf = 25x [0.014 x 1/(0.14)2/3]2 = 6.56m
Structural Design:
Design procedure: top to bottom
Design for critical scenario
Designed simply supported T-beam
Design of T- beam:
Maximum Span = 10m
Type, simply supported beam
Loading on T-beam:
Live load:
Static weight of water = wA = 1.27kN/m, Dynamic water impact is negligible
Inspection load = take 1KN/m, Total live load = 2.95kN/m
Dead load:
Let’s assume depth of web = 2m, Widths of web- say 200mm,  Thickness of sidewall, take 150mm
Width of flange = (2-0.2)/2 + 0.15 = 0.35, Thickness of flange, say 150m
Wt of web = 0.1x2.7x25 = 6.75 KN/m, Wt of flange = (0.5+2*0.15) x0.15x25 = 3 KN/m
Wt of Walls = (0.15x0.5x25) *2 = 4kN/m, Total dead load = 19kN/m
Total loads = 20kN/m with safety factor
Now let's design the main web as T-beam and the flange as cantilever slab 
Mix Type = M20
Span L = 25m Grade of concrete = fck = 20MPa
Grade of stirrups = fy = 415MPa
δcb 7MPa δst = 230MPa   n = 0.289 	 k = 0.13 	 j = 0.904 po = 0.145
Condition, simply supported, Effective span L + L/15 = 26.67m
1) Design of sidewalls:
- Method: as cantilever slab
- For safety full water depth was considered
- External sudden impact load of 1kN was considered, p =1kN
 (
p
)- Height of wall = 50cm
 (
pw
)Pressure of water = wh2/2 = 1.25kN/m
Moment at base = M= 0.5+ 0.2 = 0.7kNm
Take 1kNm


With clear concrete cover of 0.035 total wall thickness = 0.1m = 100mm
Ast = m/jdst = (0.7/ (0.03x0.904x230)) = 122.75mm2
Use 6mm@ 230m c/c.
Distribution reinforcement 
Use  6mm@299xm c/c → Asy = 94.57mm2
100Ast/bd = 100x122.75 = 0.19%
	     1000x0.063
For 0.12% tension reinforcement allowable shear stress =0.25MPa for m -20
Total shear force that occurs at support 1+1.27 = 2.27kN
v = v/bd = 2.2/1x0.063 = 0.04Mpa
This is less than 0.25MPa and hence it is safe!
Va = cx bd = 0.25x1000x0.063*1= 15.76N 
0.5Va = 7.88kN
Total shear force at supper = V = 2.27KN
 (
P1
) (
P2
)V≤ 0.5Va hence no need for shear rein for cement!
 (
P3
)
Design of Flange

- As cantilever slab 
 (
       LOADS ON FLANGE
)- Force per meter
- Analyze one side
The cantilever projection is too small hence nominally apply flange thickness of 0.15m with.
Main reinforcement = 6mm@ 186 c/c
Distribution rain forcement 6mm@ 270c/c
Shear reinforcement = 10mm@ 735 c/c creaked to bottom
Designofweb (mainGirders)
Max load = 19kN/m =p
Length (effective span) = le = 26.67m
Maximum moment occurs at mid span.
M = ple 2/8= 19x26.672/8= 1651kNm
Effective depth of the section, d = t/2n +M/btjδcb
 t = 150mm   n = 0.289 δcb = 7mpa
Width of web = bw ≥ct, c = 1.5 for light loading
bw = 0.3
Flange width = bf =0.35m
Effective depth of the section = d = (0.2 /2*0.289) + 1.737
				           (0.5+0.15*2*0.904*7)
                                                     d = 1.659          d = 1.7m
Le/20 = 26.67/20 = 1.33 It is accepted because 1.33<=1.7!
 Ast = m/jdst = 1651000	  =4669.55mm2
	         0.904x1.7x230
Provide 1418mmbars = 3560.76mm2 = Astcal
Provide 14 18mmbars = 3560.76 mm2 = Asc        web
Aso = Astcal + Asc = 7121.52mm2
4669.55<=7121.52 Therefore, it is OK
As Area of steel provided is marginally higher than the required decrease the effective depth proportionally;
d = 1.7 x 4669.55/3560.76 = 2.23m
The 14 bars are to be arranged in 2 rows of 7 each with clear spacing between bars of 40mm.
	A


BB


A
Design for shear:
V = pl0/2 = (19x26.67)/2 = 247.6KN
Percentage ratio of reinforcement = 100Ast/bwd 
                                   =100x4669.55          = 1.46
	                         (1*0.32*1000000)
Assume half of the bars are continued, then the nominal shear stress:
v = v/bwd   = 100*247.6           = 0.58Mpa
                    (1.7*0.02)1,000,000
Allowable shear stress for M20 mix is: c=0.9MPa

Allowable shear stress with reinforcement is max=0.9Mpa. The nominal shear stress is more than the design shear strength without reinforcement and less than the maximum allowable value with reinforcement hence shear reinforcement shall be designed.
Providing 66mm bars then the area of stirrup is 170mm2.
For this spacing is given by:
S=Astsv/bw (v-c) = (170x230/0.33(1.46-0.9)) =211mm c/c.
Design of column:
For 25 m span flume there will be supporting column of height 4 and thus this should be designed including the footing underneath.
Column height =4m
Total load on column=19KN/m x25m =475 KN and adding 20% other unexpected load of 475 KN take P= 862.33KN axial loading. The maximum height of the columns is 4m.
Allowable stress: c=5 Mpa 	st=190 Mpa		fy=415Mpa 	fck=20Mpa
Considering rectangular section of column st/c=38
M-20 mix and Dxb=700mmx700mm, then the slenderness ratio for column fixed at one end-free at other having effective length of Le=2L=2x4=8m will be g=Le/b <12 for short column g=8000/700=11.4<12 tends to be short column.
Design by trial and correction:
First trial - Determine the size of section for short column with 2% steel, then the allowable load on such short column isAg =(700x700)=490000mm2
: Pa=Accc + Ascsc = (Ag*Tcc(1+Asc/Ag)(Tsc/Tcc))/1000

	=(490000*5*(1+9800/490000)*(190/5))/1000
	=4313KN
Pa=4313KN>862.33 KN-------------------------------------------- 0k.
For 1% steel, As =1/100x490000=4900mm2, use 1620mm barsAs=5024mm2.
The load caring capacity of steel is Ps=Asfs=5024(230)/1000=954.56KN
Transverse reinforcement:
Use  8mm stirrup @ S< b =320 mm OR S<8mm=200mm hence use spacing of 200 mm in two pairs as shown below.






Design for Footing
Unit wt of masonry, Lean concrete and RCC was taken 23, 24 and 25 KN/m3 respectively. The total superimposed load Ps =862+17=879KN. Bearing capacity of formation underneath, Pa=150KN/m2
Let the difference in wt of concrete in footing and equivalent volume of soil be =0.10(879) =87.9KN. And hence total net load on soil=P=967.28KN.
The area of footing =Af =P/Pa =967.28/150 =6.45m2.
Taking square footing, B=D=2.50m
The net reaction acting on the footing is: 
q=Ps/Af=879/6.45 =136.4KN/m2.
 (
0.3
) (
0.3
) (
0.4
)The footing slab is designed with tapering slope.
Design of the section:
Maximum moment arm=L=0.9m.
And the maximum bending moment is M=qBL2/2
M=136.4x2.5x0.92/2 =146.45KNm
The working stress moment capacity of the trapezoidal section is given by: Mr=Rb1d2 + R1(b2-b1)d2 where:
R=n/2(1-n/3)cb =0.867 use cb  =5 Mpa, n=0.40
R1=n2/12((2-n)/12)*cb=0.009
b1=width at the extreme compression fiber =0.7m and b2=width at the depth of steel B=2.50m
mr= (136.4x2.5x0.92)/2 =146.45 KNm
Equating the moment capacity to external moment gives:
K=((R*b1)+(R1*(b2-b1)))*1000= 623017       d=((1000x146.45)/623017)0.5=0.48m
The overall depth of the section is: h=0.53m use 0.6 and ho=h/2 =0.3m
Volume of concrete in footing = (0.3x1x1) + (0.15+0.6) x1x1/2=0.675m3
The difference in wt of concrete and that of the equivalent soil of the footing is: 
w'g=(17/(25*1.3))(25-17) =4.19KN this is less than the assumed value and hence it is safe.
Check for shear capacity:
The critical section where shear failure is likely to occur is at a distance d/2 from the column. The periphery of the shear boundary is: bo =4(b+h)=4(0.7+0.48)=4.74m
The net shear force acting on the critical shear periphery is: 
v=q(b22-(b1+h)2)=136.4(1x1-(0.7+0.482)= -55.07KN
The effective depth of the steel at a distance d/2 from the face of the column is:
hs=h-((h-ho)/2jd))-minus cover =0.6-(0.6-0.3)/(2*0.6)-0.05=0.39m
The nominal shear stress at the critical zone is:
= v/bods=-55,070/(4.74x0.3x106)= -0.03 N/mm2=0.617 Mpa.
The allowable shear stress in M-15 concrete for concrete for flat slab is: a=0.617 Mpa.
The section is safe against shear failure including transverse shear.

Design for reinforcement:
The area of reinforcement for a balanced trapezoidal section is:
Ast=((nxh)/2x(b1+(n(b2-b1))/3)x(Tcb/st)x106=2563mm2
Thus use 11 18mm bars both main and distribution.11x3.14x182/3Use 11 18 bars at 191mm c/c.
Abutments: The abatements shall be constructed from masonry with foundation area not less than the column footing and depth of design interest indicated on working drawings the overlap at each support should be enough to uniformly distribute the loading. The others three flumes are described in drawings.
Table. Flume location
	Type of Canal
	Flume No.
	Location
	Canal Dimensions
	Elevations
	Length(m)
	Roughness Coefficient
(n)
	Velocity
(m/sec)
	Discharge
(m3/sec)

	
	
	
	
	O.G.L.
	Upstream
	Downstream
	
	
	
	

	
	
	
	b(m)
	D(m)
	m
	Fb(m)
	
	A
	B
	C
	D
	
	
	
	

	MC
	F-1
	0+200
	0.5
	0.33
	1:1
	0.17
	1602.744

	
	1601.784

	1598.762

	
	25
	0.014
	1.00
	0.0656

	MC
	F-2
	0+270
	0.5
	0.33
	1:1
	0.17
	1602.699

	
	1599.886

	1595.544

	
	49
	0.014
	1.00
	0.0656

	MC
	F-3
	1+200
	0.4
	0.27
	1:1
	0.13
	1586.216

	
	1585.004

	1584.609

	
	42
	0.014
	1.00
	0.0656

	MC
	F-4
	1+947
	0.4
	0.27
	1:1
	0.13
	1579.34
	
	1575.971

	1572.636
	
	64
	0.014
	1.00
	0.0656





B) Chute
At station    1+100, using the simplified method: 
1. Critical Flow Hydraulics
Given
Discharge, (Q) =0.0656m3/s, Water depth in the parent canal (do) =0.35m
Velocity in the parent canal (Vo)=0.35m/s, Chute inlet Elevation bed (EL.A) =1601.844m
Chute outlet Elevation bed (EL.B) =1586.216m, Apparent chute length (L) = 100m
Water depth in the off take canal (d3) =0.35m/s, Velocity in the off take canal (V3) =0.46m/s
Free board = 0.2m
Calculated
Width of notch (bc) =0.734Q/do2/3=0.233m Use 0.3m, Velocity head in the parent canal (hvo) = Vo2/2g =0.006m, Velocity head in the off take canal (hv3) = V32/2g =0.011m
Unit discharge=qc=Q/bc=0.0656/0.30=0.219m3/s/m, Critical depth =dc=(qc2/g)1/3=0.17m
Critical velocity, vc=q/dc=1.29m/s, Critical velocity head=hvc=vc2/2g=0.085m
Water area at critical flow=Ac=bcx dc=0.051m2, Wetted perimeter=Pc=bc +2dc=0.639m
Hydraulic radius=Rc=0.08m, Water surface slope at critical flow =Ic= (nVc)/ (Rc2/3)2=0.01


2. Energy at Section-C
Z=EL.A-EL.B=15.628m,   Ec=dc+hvc+Z=0.17+0.085+15.628= 15.882m
1. Energy at Section 1
	Energy at section 1
	 
	Result of Calculation

	Designation
	 
	 
	 
	 
	 

	Trial numbers
	 
	1
	2
	3
	4

	Assumed d1
	 
	0.0600
	0.0610
	0.0620
	0.06247

	b1=bc
	 
	0.233
	0.233
	0.233
	0.233

	A1=b1*d1
	 
	0.014
	0.014
	0.014
	0.015

	V1=Q/A1
	 
	4.702
	4.625
	4.550
	4.516

	hv1=v12/(2g)
	 
	1.127
	1.090
	1.055
	1.039

	P1=b1+2d1
	 
	0.353
	0.355
	0.357
	0.357

	R1=A1/P1
	 
	0.040
	0.040
	0.040
	0.041

	I1=(nv1/R12/3)2
	 
	0.328
	0.313
	0.299
	0.286

	Im=(Ic+I1)/2
	 
	0.169
	0.161
	0.154
	0.148

	hfl=Im*L
	 
	16.888
	16.125
	15.410
	14.781

	E1=d1+hv1+hfl
	 
	18.075
	17.276
	16.527
	15.882

	                    E1 = Ec=
	15.882
	-
	-
	-
	Acceptable



4. Conjugate depth after jump
Froude no, Fr=V1/gd1=5.77
Conjugate depth d2=d1/2((1+8Fr2)-1) =0.48m
5. Stilling Basin
a. Length, L=4d2=4x0.48=1.92m  Use 2m
b. Width, B=18.46Q/(Q+9.91)=0.47 Use 0.50m
c. Bottom elevation EL.C
V2=q/d2=0.46m/s and hv2=V22/2g=0.01m
E2=d2+hv2=0.49m,  E3=d3+hv3 =0.36m, a=E2-E3=0.13m
EL.C=ELB-a=1586.087m
C) Design of turnouts
Turnouts are off takes that take fixed amount of water to the field ditches. The turnouts are
 Provided on the main & secondary canals
 The irrigation duty of the project is 1.73lit/s/ha. The type of irrigation applications is rotational.                                     
The average irrigation interval for the whole crops is 6 days. Therefore, the average discharge
 for each turnout is calculated as:
Q = duty * area * Irrigation interval and this amount of water should be applied for 10hrs.
Turnouts are designed by the general orifice formula, 

                                                                           Q = CA------------------1
                                                             Where:              A=IID2/4---------------2
	         h=Y-D/2----------------3
         Substituting 2&3 in 1 results in 
                                                              [4Q/ (IIC)] 2/2g=D4{Y-D/2}
Therefore the exact pipe diameter is obtained from the above equation by trial and error.
Where Q = discharge for each turnout (m3/s)
C = discharge coefficient (0.61)
A = Area of pipe (m2)
  h = Driving head 0r U/s head measured from the center of outlet (m)
                                                                      Y=Water depth in canal (m)



The design of turnout is summarized and tabulated as follows.
	Turnout
	No
	On Canal
	Station (km +m) 
	Area(ha)   
	QTO(m3/s)
	Y(m)
	(4Q/Pi C)2/19.62
	Trial value of D(m)
	D4(y - 0.5D)
	Remark
	Diameter Adopted (m)
	Canal bed level (m)
	Pipe inlet  elevation (m)
	Pipe outlet elevation (m)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To-1
	1
	MC
	0+400
	1.00
	15.24
	0.20
	5.15326E+01
	0.114
	2.41521E-05
	1-way
	0.20
	1602.544
	1602.544
	1602.494

	To-2
	2
	MC
	0+500
	0.90
	13.72
	0.20
	4.17414E+01
	0.086
	8.62529E-06
	1-way
	0.20
	1602.444
	1602.444
	1602.394

	To-3
	3
	MC
	0+600
	0.50
	7.62
	0.20
	1.28831E+01
	0.086
	8.62529E-06
	1-way
	0.20
	1602.344
	1602.344
	1602.294

	To-4
	4
	MC
	0+700
	0.50
	7.62
	0.20
	1.28831E+01
	0.111
	2.19361E-05
	1-way
	0.20
	1602.244
	1602.244
	1602.194

	To-5
	5
	MC
	0+800
	1.20
	18.29
	0.20
	7.42069E+01
	0.107
	1.88789E-05
	1-way
	0.20
	1602.144
	1602.144
	1602.094

	To-6
	6
	MC
	0+900
	2.00
	30.48
	0.20
	2.06130E+02
	0.113
	2.33973E-05
	1-way
	0.20
	1602.044
	1602.044
	1601.994

	To-7
	7
	MC
	1+400
	2.50
	38.10
	0.20
	3.22079E+02
	0.112
	2.26587E-05
	1-way
	0.20
	1586.011
	1586.011
	1585.961

	To-8
	8
	MC
	1+450
	1.20
	18.29
	0.20
	7.42069E+01
	0.137
	4.63242E-05
	1-way
	0.20
	1585.961
	1585.961
	1585.911

	To-9
	9
	MC
	1+550
	1.20
	18.29
	0.20
	7.42069E+01
	0.093
	1.14826E-05
	1-way
	0.20
	1585.861
	1585.861
	1585.811

	To-10
	10
	MC
	1+650
	1.50
	22.86
	0.20
	1.15948E+02
	0.100
	1.49451E-05
	1-way
	0.20
	1585.766
	1585.766
	1585.716

	To-11
	11
	MC
	1+750
	0.80
	12.19
	0.20
	3.29809E+01
	0.106
	1.85584E-05
	1-way
	0.20
	1585.666
	1585.666
	1585.616

	To-12
	12
	MC
	1+825
	1.50
	22.86
	0.20
	1.15948E+02
	0.170
	9.60492E-05
	1-way
	0.20
	1585.591
	1585.591
	1585.541

	To-13
	13
	MC
	2+100
	1.50
	22.86
	0.20
	1.15948E+02
	0.120
	2.91169E-05
	1-way
	0.20
	1579.197
	1579.197
	1579.147

	To-14
	14
	MC
	2+150
	4.00
	60.96
	0.20
	8.24521E+02
	0.110
	2.12994E-05
	1-way
	0.20
	1579.137
	1579.137
	1579.087

	To-15
	15
	MC
	2+250
	0.80
	12.19
	0.20
	3.29809E+01
	0.101
	1.55570E-05
	1-way
	0.20
	1579.037
	1579.037
	1578.987

	To-16
	16
	MC
	2+350
	0.90
	13.72
	0.20
	4.17414E+01
	0.114
	2.41521E-05
	1-way
	0.20
	1578.937
	1578.937
	1578.887

	To-17
	17
	MC
	2+450
	3.00
	45.72
	0.20
	4.63793E+02
	0.093
	1.14826E-05
	1-way
	0.20
	1578.837
	1578.837
	1578.787

	 
	 
	 
	 
	25.00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



Q (m3/sec) =Individual area *Water duty *average irrigation interval
	Where, Water duty=0.00173m3/sec
                              Average irrigation interval=6 days

D) Drainage pipe Culvert
Drainage Culverts are provided in this project to pass safely floods and stream flows from the upstream under irrigation canal to the downstream. The sizes of the culverts are fixed depending on the amount of flood collected from its catchments. In this case it has small catchment.  This, the size of the pipe is fixed considering the size of the gorge in addition to collected flood from this catchment.  For this project7 Drainage culverts are there on main canal.
	Sample Design (Culvert no1 on main canal, station C-0+571)
    Given data: -
· Catchment’s area, Ac= 0.1km2
· Specific Discharge, q = 0.002m3/sec/km2
· Vo = 1m/sec (Assumed)
	Design calculation   
Therefore, Design Discharge, Q = Ac*q = 0.1*0.002 = 0.0002m3/sec.
Ao = Q/Vo = 0.0002/1 = 0.0002m2
⇛ D = √ (1.485*A) = 0.017m------take, D= 0.5m otherwise use two 0.5m dia simultaneusly
     A = πD2/4 = π*(1) 2/4 =0.1684m2

     R = A/P = D2/4πD =D/4=0.005m
     V = Q/A = 0.45/0.249 = 0.0012m/s
     I  = [nv/R2/3]2= 0.001
ΔH = I*L = 0.001*2 =0.002m
d = 0.80D = 0.80*1 = 0.4m


	

Table: station of pipe culverts and its hydraulic parameters
	Station (km +m)





	Catchment’s area, Ac

	Specific discharge(q)

	Assumed Velocity, Vo

	Designed discharge, Qd

	





Ao
	Diameter of pipe,(D)

	Wetted area(A)

	Hyd. radius,R


	Velocity (V)

	Slope (I)


	Head difference(ΔH)
	Water depth,
d

	Pipe Length ( L)


	No
	km2
	m3/s/km2
	m/sec
	m3/sec
	m2
	m
	m2
	m
	m/s
	m/m
	m
	m
	m

	0+571
	0.1
	0.002
	1
	0.0002
	0.0002
	0.5
	0.1684
	0.005
	0.0012
	0.001
	0.002
	0.4
	2

	1+316
	0.1
	0.002
	1
	0.0002
	0.0002
	0.5
	0.1684
	0.005
	0.0012
	0.001
	0.002
	0.4
	2

	1+593
	0.1
	0.002
	1
	0.0002
	0.0002
	0.5
	0.1684
	0.005
	0.0012
	0.001
	0.002
	0.4
	2

	1+619
	0.1
	0.002
	1
	0.0002
	0.0002
	0.5
	0.1684
	0.005
	0.0012
	0.001
	0.002
	0.4
	2

	1+850
	0.1
	0.002
	1
	0.0002
	0.0002
	0.5
	0.1684
	0.005
	0.0012
	0.001
	0.002
	0.4
	2

	2+044
	0.1
	0.002
	1
	0.0002
	0.0002
	0.5
	0.1684
	0.005
	0.0012
	0.001
	0.002
	0.4
	2

	2+423
	0.1
	0.002
	1
	0.0002
	0.0002
	0.5
	0.1684
	0.005
	0.0012
	0.001
	0.002
	0.4
	2









E) Foot Path 
A 2mlong 	RCC of 10cm thick slab, which is supported by a 30cm masonry wall of the canal, is designed to serve as animal and human being crossing on the rectangular lined canal. The slope and hydraulic parameters of the box canal under the footbridge is taken as similar to that of the parent canal. The place of the footbridge is therefore, at any necessary stations indicated. 
The concrete is reinforcement bar sizes and their schedule determined by the canal bed width on which the footbridge is constructed. if the canal bed width exceeds 2m, structural analysis has to be made and if the bed width is less than 2m, usually Ǿ12mm@200mm mainbar and Ǿ10mm @250mm distribution bars are used center to center in the tensile zone.
Structural design of footbridges
Location: at required place on the canal
Using rectangular canal cross section under the footbridge=Q parent, d canal= d foot bridge= 0.35 fb=0.2m, D=0.55m,n=0.014 & s= Same to the parent canal. 



	Table  Bill of quantities of Shonkora Irrigation Project

	No
	Types of work
	Unit
	Quantity
	Unit Cost
	Total Cost(Birr)
	Weighted Average

	1
	Camping and mobilization.
	 
	 
	 
	 
	 

	1.1
	Mobilization & Demobilization
	LS
	1
	100,000.00
	                         100,000.00 
	1.47

	1.2
	Camp Construction 
	 
	 
	 
	 
	 

	 
	Living Rooms (3m x3m) 
	Pcs
	4
	 
	 
	 

	 
	Office  with furniture (3.5m*3.25m)
	Pcs
	1
	 
	 
	 

	 
	Store  ( 9.5m *4.5m)
	"
	1
	 
	 
	 

	 
	Kitchen (3m*4m)
	"
	1
	 
	 
	 

	 
	Toilet (2m*2m) and 4m depth
	"
	1
	 
	 
	 

	 
	Guard House (2.5m*3m)
	"
	1
	 
	 
	 

	 
	Fence  50m* 50m
	"
	1
	 
	 
	 

	1.2.1
	Site clearance                                       
	m2
	200
	10.38
	                             2,076.00 
	 

	1.2.2
	Excavations  of soil                           
	m3
	63
	80.50
	                             5,071.50 
	 

	1.2.3
	Cart away surplus excavations
	m3
	31
	15.00
	                                465.00 
	 

	1.2.4
	Masonry of 1:3 mortar mix                                     
	m3
	19
	1,628.96
	                           30,950.24 
	 

	1.2.5
	Hard core(Wet)
	m3
	45
	766.09
	                           34,474.05 
	 

	1.2.6
	 Lean concrete 10cm thickness
	m2
	13
	250.00
	                             3,250.00 
	 

	1.2.7
	CIS walling (G-32)
	m2
	540
	200.00
	                         108,000.00 
	 

	1.2.8
	CIS roofing (G-32)
	m2
	136
	200.00
	                           27,200.00 
	 

	1.2.9
	Fencing(barbed wire spacing is 0.25m and wooden pole with Lean concrete (0.35m dia.x1.8m high, spacing=every 1.5m)
	m
	200
	200.00
	                           40,000.00 
	 

	1.2.10
	Plastering (1:3mortar, 3cm thickness)
	m2
	152
	126.52
	                           19,231.04 
	 

	1.2.11
	Back filling and compactions
	m3
	38
	75.66
	                             2,875.08 
	 

	 
	Sub total
	 
	 
	 
	                         373,592.91 
	5.48

	2
	Access Road
	km
	10
	           54,083.70 
	                         540,837.00 
	7.93

	 
	Sub total 
	 
	 
	 
	                         540,837.00 
	7.93

	3
	Diversion weir/head work 
	 
	 
	 
	 
	 

	3.1
	Earth work of weir body
	 
	 
	 
	 
	 

	3.1.1
	Coffer dam
	LS
	1
	30000
	                           30,000.00 
	0.44

	3.1.2
	Site clearance                                       
	m2
	1200
	10.38
	                           12,456.00 
	0.18

	3.1.3
	Structural excavation  of soil formation including disposal
	m3
	255
	80.5
	                           20,527.50 
	0.30

	3.1.4
	Excavation of hard rock
	m3
	68
	620
	                           42,160.00 
	0.62

	3.1.5
	carting away excavation  materials                        
	m3
	200
	15
	                             3,000.00 
	0.04

	3.1.6
	Back fill /compaction                                              
	m3
	59.5
	75.66
	                             4,501.77 
	0.07

	3.2
	 Weir &Wing wall Structure                                   
	 
	 
	 
	 
	 

	3.2.1
	Cyclopean concrete (Plum concrete i.e Mass concrete with 30% Rock)
	m3
	180
	1628.96
	                         293,212.80 
	4.30

	3.2.2
	Masonry of 1:3 mortar mix                                     
	m3
	256
	1,628.96
	                         417,013.76 
	 

	3.2.3
	Hard core(Wet)
	m3
	32
	766.09
	                           24,514.88 
	0.36

	3.2.4
	Plastering (1:3mortar, 3cm thickness)
	m2
	256
	126.52
	                           32,389.12 
	0.47

	3.3
	Pipe Installation
	 
	 
	 
	 
	 

	3.3.1
	Intake pipe (RCC) installation
	m
	5
	800
	                             4,000.00 
	0.06

	3.4
	Gate work                                                
	 
	 
	 
	 
	 

	3.4.1
	Purchase,Supply and installation of Intake gate steel gate(40cm*40cm,8mm thick ) including steel works, Angle iron(5mm thick,3mm diam with  2.5m height), Sliding shaft as shown on the drawing
	No
	1
	10000
	                           10,000.00 
	0.15

	3.4.2
	Purchase,Supply and installation of undersluice metal steel ugate(100cm*300cm,8mm thick) including steel works, Angle iron(with 5mm thick,90mm diam and 1.5m height), Sliding shaft as shown on the drawing
	No
	1
	8000
	                             8,000.00 
	0.12

	3.5
	stilling basin 
	 
	 
	 
	 
	 

	3.5.1
	Structural excavation  of soil formation including disposal
	m3
	293.25
	80.5
	                           23,606.63 
	0.35

	3.5.2
	Soft rock excavation
	m3
	136
	157.55
	                           21,426.80 
	0.31

	3.5.3
	RCC(1:2:4)
	m3
	35.2
	2500
	                           88,000.00 
	1.29

	3.5.4
	Masonry of 1:3 mortar mix                                     
	m3
	396
	1628.96
	                         645,068.16 
	9.45

	3.5.5
	Plastering (1:3mortar, 3cm thickness)
	m2
	208
	126.52
	                           26,316.16 
	0.39

	3.5.6
	Back fill                                               
	m3
	32
	75.66
	                             2,421.12 
	0.04

	3.6
	Downstream stone riprap
	 
	 
	 
	 
	 

	3.6.1
	Structural excavation  of soil formation including disposal
	m3
	68
	80.5
	                             5,474.00 
	0.08

	3.6.2
	Compact &back fill with selected material
	m3
	34
	75.66
	                             2,572.44 
	0.04

	3.6.3
	Stone riprap
	m3
	68
	420.98
	                           28,626.64 
	0.42

	 
	Sub total 
	 
	 
	 
	                      1,745,287.78 
	25.58

	4
	Canals & Related structures 
	 
	 
	 
	 
	 

	3
	Diversion weir/head work 
	 
	 
	 
	 
	 

	3.1
	Earth work of weir body
	 
	 
	 
	 
	 

	3.1.1
	Coffer dam
	LS
	1
	30000
	                           30,000.00 
	0.44

	3.1.2
	Site clearance                                       
	m2
	1200
	10.38
	                           12,456.00 
	0.18

	3.1.3
	Structural excavation  of soil formation including disposal
	m3
	255
	80.5
	                           20,527.50 
	0.30

	3.1.4
	Excavation of hard rock
	m3
	68
	620
	                           42,160.00 
	0.62

	3.1.5
	carting away excavation  materials                        
	m3
	200
	15
	                             3,000.00 
	0.04

	3.1.6
	Back fill /compaction                                              
	m3
	59.5
	75.66
	                             4,501.77 
	0.07

	3.2
	 Weir &Wing wall Structure                                   
	 
	 
	 
	 
	 

	3.2.1
	Cyclopean concrete (Plum concrete i.e Mass concrete with 30% Rock)
	m3
	180
	1628.96
	                         293,212.80 
	4.30

	 
	  . Plastering
	m2
	160
	126.52
	20,243.02
	0.802

	3.2.2
	Masonry of 1:3 mortar mix                                     
	m3
	256
	1,628.96
	                         417,013.76 
	 

	3.2.3
	Hard core(Wet)
	m3
	32
	766.09
	                           24,514.88 
	0.36

	3.2.4
	Plastering (1:3mortar, 3cm thickness)
	m2
	256
	126.52
	                           32,389.12 
	0.47

	3.3
	Pipe Installation
	 
	 
	 
	 
	 

	3.3.1
	Intake pipe (RCC) installation
	m
	5
	800
	                             4,000.00 
	0.06

	3.4
	Gate work                                                
	 
	 
	 
	 
	 

	3.4.1
	Purchase,Supply and installation of Intake gate steel gate(40cm*40cm,8mm thick ) including steel works, Angle iron(5mm thick,3mm diam with  2.5m height), Sliding shaft as shown on the drawing
	No
	1
	10000
	                           10,000.00 
	0.15

	3.4.2
	Purchase,Supply and installation of undersluice metal steel ugate(100cm*300cm,8mm thick) including steel works, Angle iron(with 5mm thick,90mm diam and 1.5m height), Sliding shaft as shown on the drawing
	No
	1
	8000
	                             8,000.00 
	0.12

	3.5
	stilling basin 
	 
	 
	 
	 
	 

	3.5.1
	Structural excavation  of soil formation including disposal
	m3
	293.25
	80.5
	                           23,606.63 
	0.35

	3.5.2
	Soft rock excavation
	m3
	136
	157.55
	                           21,426.80 
	0.31

	3.5.3
	RCC(1:2:4)
	m3
	35.2
	2500
	                           88,000.00 
	1.29

	3.5.4
	Masonry of 1:3 mortar mix                                     
	m3
	396
	1628.96
	                         645,068.16 
	9.45

	3.5.5
	Plastering (1:3mortar, 3cm thickness)
	m2
	208
	126.52
	                           26,316.16 
	0.39

	3.5.6
	Back fill                                               
	m3
	32
	75.66
	                             2,421.12 
	0.04

	3.6
	Downstream stone riprap
	 
	 
	 
	 
	 

	3.6.1
	Structural excavation  of soil formation including disposal
	m3
	68
	80.5
	                             5,474.00 
	0.08

	3.6.2
	Compact &back fill with selected material
	m3
	34
	75.66
	                             2,572.44 
	0.04

	3.6.3
	Stone riprap
	m3
	68
	420.98
	                           28,626.64 
	0.42

	 
	Sub total 
	 
	 
	 
	1,745,287.78 
	25.58

	4
	Canals & Related structures 
	 
	 
	 
	 
	 

	4.1
	 Main Canal
	 
	 
	 
	 
	 

	4.1.1
	Lined Canal  with slab cover(100m)
	 
	 
	 
	 
	 

	4.1.1.1
	Structural excavation  of soil formation including disposal
	m3
	200
	80.5
	                           16,100.00 
	0.24

	4.1.1.2
	Hard rock Excavation 
	m3
	102
	620
	                           63,240.00 
	0.93

	4.1.1.3
	Masonry of 1:3 mortar mix                                     
	m3
	36
	1628.96
	                           58,642.56 
	0.86

	4.1.1.4
	Hard core(Wet)
	m3
	100
	766.09
	                           76,609.00 
	1.12

	4.1.1.5
	 RCC(1:2:4) Precast
	pcs
	20
	2500
	                           50,000.00 
	0.73

	4.1.1.6
	Plastering (1:3mortar, 3cm thickness)
	m2
	200
	126.52
	                           25,304.00 
	0.37

	4.1.1.7
	Back fill
	 `m3
	50
	75.66
	                             3,783.00 
	0.06

	 
	Sub total 
	 
	 
	 
	                         293,678.56 
	4.30

	4.1.2
	Lined Canal with out slab cover(2000m)
	 
	 
	 
	 
	 

	4.1.2.1
	Structural excavation  of soil formation including disposal
	m3
	2000
	80.5
	                         161,000.00 
	2.36

	4.1.2.2
	Masonry of 1:3 mortar mix                                     
	m3
	600
	1628.96
	                         977,376.00 
	14.32

	4.1.2.3
	Hard core
	m3
	1000
	766.09
	                         766,090.00 
	11.23

	4.1.2.4
	Plastering (1:3mortar, 3cm thickness)
	m2
	4000
	126.52
	                         506,080.00 
	35.33

	 
	Sub total 
	 
	 
	 
	                      2,410,546.00 
	 

	4.2
	Earthen  Canal(500m)
	 
	 
	 
	 
	 

	4.2.1
	Structural excavation  of soil formation including disposal
	m3
	750
	80.5
	                           60,375.00 
	0.88

	4.2.2
	Back Fill and Compaction
	m3
	375
	75.66
	                           28,372.50 
	0.42

	 
	Sub total 
	 
	 
	 
	                           88,747.50 
	1.30

	4.3
	On Farm Structures 
	 
	 
	 
	 
	 

	4.3.1
	Foot path with slab 
	 
	 
	 
	 
	 

	4.3.1.1
	Structural excavation  of soil formation including disposal
	m3
	4.00
	80.5
	                                322.00 
	0.00

	4.3.1.2
	Masonry works of mix ratio 1:3
	m3
	3.12
	1628.96
	                             5,082.36 
	0.07

	4.3.1.3
	Concrete works of mix ratio 1:2:4
	m3
	6.40
	2045.52
	                           13,091.33 
	0.19

	4.3.1.4
	Plastering, mix ratio 1:3
	m2
	26
	126.52
	                             3,238.91 
	0.05

	4.3.1.5
	Supply, cutting, bending, placing, &any other fixing of reinforce bar:
	 
	 
	 
	 
	 

	4.3.1.6
	    -Ø8
	kg
	70
	35
	                             2,433.20 
	0.04

	4.3.1.7
	    -Soft Wire(10% of 4.5)
	kg
	7
	15
	                                104.28 
	0.00

	 
	Sub Total
	 
	 
	 
	                           24,272.08 
	0.36

	4.3.2
	Pipe Culverts(7No)
	 
	 
	 
	 
	 

	4.3.2.1
	Structural excavation  of soil formation including disposal
	m3
	35
	80.5
	                             2,817.50 
	0.04

	4.3.2.2
	Masonry of 1:3 mortar mix                                     
	m3
	14
	1628.96
	                           22,805.44 
	0.33

	4.3.2.3
	Concrete Work(1:2:4)
	m3
	6
	2500
	                           14,000.00 
	0.21

	4.3.2.4
	Plastering (1:3mortar, 3cm thickness)
	m2
	32
	126.52
	                             4,048.64 
	0.06

	4.3.2.5
	 -Reinforcement Iron bar(-Ø=10mm)
	Kg
	188
	12
	                             2,258.67 
	0.03

	4.3.2.6
	Soft Wire
	"
	18.82
	7
	                                131.76 
	0.00

	4.3.2.7
	 Form Work
	m3
	56
	45
	                             2,520.00 
	0.04

	 
	Sub total 
	 
	 
	 
	                           48,582.00 
	0.71

	4.3.3
	 Chute Structure (L=100m,47m)
	 
	 
	 
	 
	 

	4.3.3.1
	Structural excavation  of soil formation including disposal
	m3
	147
	80.5
	                           11,833.50 
	0.17

	4.3.3.2
	Masonry of 1:3 mortar mix                                     
	m3
	110
	1628.96
	                         179,592.84 
	2.63

	4.3.3.3
	Concrete works of mix ratio 1:2:4
	m3
	29
	488.87
	                           14,372.78 
	0.21

	4.3.3.4
	Plastering (1:3mortar, 3cm thickness)
	m2
	294
	126.52
	                           37,196.88 
	0.55

	4.3.3.5
	Back Fill and Compaction
	m3
	51
	75.66
	                             3,892.71 
	0.06

	 
	Sub total 
	 
	 
	 
	                         246,888.71 
	3.62

	4.3.4
	 Turn outs(Ø=10mm),(17No)
	 
	 
	 
	 
	 

	4.3.4.1
	Structural excavation  of soil formation including disposal
	m3
	14
	80.5
	                             1,094.80 
	0.02

	4.3.4.2
	Masonry of 1:3 mortar mix                                     
	m3
	27
	1628.96
	                           44,307.71 
	0.65

	4.3.4.3
	Hard core(Wet)
	m3
	3
	766.09
	                             2,604.71 
	0.04

	4.3.4.4
	Wet  Riprap
	m3
	5
	488.87
	                             2,493.24 
	0.04

	4.3.4.5
	Mass Concrete
	m3
	2
	2045.52
	                             3,477.38 
	0.05

	4.3.4.6
	Plastering (1:3mortar, 3cm thickness)
	m2
	9
	126.52
	                             1,075.42 
	0.02

	4.3.4.7
	Back Fill and Compaction
	m3
	1
	75.66
	                                  75.66 
	0.00

	 
	Sub total 
	 
	 
	 
	55,128.92 
	0.81

	4.3.5
	Flume(L=25m,49m,42m,64m),(4No)
	 
	 
	 
	 
	 

	4.3.5.1
	Structural excavation  of soil formation including disposal
	m3
	110
	80.5
	                             8,875.13 
	0.13

	4.3.5.2
	Riprap (Cemented)
	m3
	100
	488.87
	                           48,887.00 
	0.72

	4.3.5.3
	Masonry works of mix ratio 1:3
	m3
	66
	1628.96
	                         107,511.36 
	1.58

	4.3.5.4
	Concrete works of mix ratio 1:2:4
	m3
	191
	2045.52
	                         389,957.93 
	5.72

	4.3.5.5
	Provide, cut, fix & erect tightly to support form work
	 
	 
	 
	 
	 

	4.3.5.6.1
	I. Eucalyptus of Ø12cm
	pcs
	100
	10
	                             1,000.00 
	0.01

	4.3.5.6.2
	ii. Eucalyptus of Ø10cm
	pcs
	200
	9
	                             1,800.00 
	0.03

	4.3.5.6.3
	iii. Timber 
	m3
	877
	250
	                         219,272.50 
	3.21

	4.3.5.6
	Plastering, mix ratio 1:3
	m2
	563
	126.52
	                           71,209.25 
	1.04

	4.3.5.7
	Supplying, Cutting, Bending &Placing 
	 
	 
	 
	 
	 

	 
	reinforcement bars :
	 
	 
	 
	 
	 

	4.3.5.7
	Ø 16mm
	kg
	150
	50
	                             7,500.00 
	0.11

	4.3.5.7.1
	Ø 14mm
	kg
	968
	40
	                           38,720.00 
	0.57

	4.3.5.7.2
	 Ø 10mm
	kg
	2564
	35
	                           89,727.58 
	1.32

	4.3.5.7.3
	Ø 8mm
	kg
	176
	35
	                             6,160.00 
	0.09

	4.3.5.8
	Soft Wire
	kg
	371
	13
	                             4,819.94 
	0.07

	4.3.5.9
	Nails (No 8cm)
	kg
	25
	10
	                                250.00 
	0.00

	 
	Sub total
	 
	 
	 
	                         995,690.68 
	14.59

	 
	Total
	 
	 
	 
	                      6,823,252.13 
	100.00

	 
	Vat=15% of total
	 
	 
	 
	                      1,023,487.82 
	 

	 
	Grand Total
	 
	 
	 
	                      7,846,739.95 
	 


[bookmark: _Toc325551723][bookmark: _Toc325552000]


[bookmark: _Toc470641861]8. Watershed Managements
[bookmark: _Toc325551724][bookmark: _Toc325552001][bookmark: _Toc470641862]8.1    Generalization & Back ground
A watershed of all the land and water area, which contributes run off a common point (out let), has an estimated area of about 40km2having leaf shape nature of land forms. The sub watershed of the proposed small scale irrigation project calledShonkora had been delineated and studied starting from the head work site up to the end of the command area and it has got  a leaf shaped  nature of land forms having an estimated areal extents of about 25-30 hectare of land is cultivated land to be irrigation in the  further. The sub water shed of the proposed project is located in oromia regional state, west wollega zone, Harudistrict in Kombolcha Yonge peasant association at a grid  reference location of 815631m Easting, 992918m   Northing. The project area water shed and its surrounding area has an elevation ranges b/n 1649/50 to 1660 meter a.m.l having undulated top graphic land forms but most of the irrigation able areas were dominated by gentile togentile to moderately slopping nature of land forms having an estimated slope ranges of between 0-2% and 3-5% and has about 50-60 hectare of land to be taken irrigation development project.
[bookmark: _Toc325551725][bookmark: _Toc325552002][bookmark: _Toc470641863]8.2 Objectives
The sub watershed management study of the project has got the following important objective;
1.  to conserve and sustain the existing natural resources (like water, land, etc} of the area 
2. To regenerate (rehabilitate) the degraded natural resources of the area.  
3.  to introduce effective land use practices in the  sub watershed and to increase productivity through integrated soil & water conservation practices
4. To prevent irrigation structures constructed on areas prone to land slide and other similar hazards including the problem of run off accumulation & water logging from irrigation command area through the practices of soil and water conservation measures. 
5. to make the irrigation project more, sustainable and productive in general 
6. determining the target a area of the sub watershed in the field as well as on the topographic map of the project area 
7.  Delineating the sub watershed for the determination of the present land use area in the field and its proportion and also the areal extents of  the sub watershed has been identified ( measured) besides visual observation at field and at, office using materials like plan meter & scales from top map.
8. An estimated slope ranges of the sub watersheds from topographic  map and assessments of the  natural resources current situation, topographic land nature ( forms) and the and (soil0 of  the sub water shed potential  and  other related observation of natural resources like cover con coition (vegetation) of the area.
9. Erosion status and other similar 9associated) assessment study has been carried out with the suggested recommendation of conservation measures.
[bookmark: _Toc325551726][bookmark: _Toc325552003][bookmark: _Toc470641864]8.3 Needs for the watershed management (Justification)
 As mentioned above, to be sustainable and well productive, the intended project (irrigation project) will be with in a well conserved environment of the water shed because, if the watershed is not conserved, the irrigation structures like canals structures and the command area by erosion hazards (like flooding and silting up problems) that can leads to damage the project function of its productivity as well as sustainability. therefore , the needs for the water shed  managements of the project area is  nothing but for effective  and sustainable production and  productivities of a agricultural   activities. 
[bookmark: _Toc325551727][bookmark: _Toc325552004][bookmark: _Toc470641865]8.4.Materials & methodologies used
 For the study of the sub water shed, the materials used are includes topographic map sheet scale for area measurement on the map and Also G.P.S ( Global position satellite) for location, measuring tape, hoe (for digging pits)and some other materials has been utilized. Some of the methodologies used for the study of the sub watershed areas of the proposed project are includes:- 



[bookmark: _Toc325551728][bookmark: _Toc325552005][bookmark: _Toc470641866]8.5 The proposed watershed Area
8.5.1 General Description of the sub water shed:- 
(I)Location- Shonkora sub watershed is located in west wollega zone, Haru district Kombolcha Yonge peasant association and around 15-20km away from the district’s capital called Jitu.
   (ii) Topography- the general topographic features of the proposed sub watershed area of the project is a composite land forms composed of gentile, very gentile, moderately slopping and strong slopping but generally, the area is dominated by gentile to moderately slopping land and strong slopping but generally, the area is dominated by gentile to moderately, the area is dominated by gentile to moderately slopping land forms.
(iii) – Climate and vegetation: -The dry months are from December to march /April/ and the rainy season is b/n April to November under normal conditions when there is no climatic disturbances but currently (in arecent year, 2003) erratic nature of rainfall which late coming of the R.F is very advanced. The area is classified under subtropical agro-ecological zone having an elevation fall of a bout > 1480mm the area diversified an agricultural but poor for further agricultural land and some other purposes. Recently the up stream of the sub watershed is more or less with good vegetation cover of different species. 
(iv) Soils (pedology);- pedologically, the soil formation of the sub water shed area  of the project is the results of physical and chemical weathering of the volcanic basalt rock over long period of  time which is the parent  material of the 
(v) are leads to the formation  of fine textured   with clay sand and loamy having more than one meter effective soil depth with radish and dark brown soil color.
Generally, excessive drainage, clay- sand and loamy type of soil texture having an effective soil depth of more than one meter ( in both top and sub soils ) with good permeability and moderate infiltration rate has been observed. Radish as well as dark brown surface color and undulating topographic   nature of land forms but dominated by gentile to moderately slopping land with not significant cover condition (Vegetation0 are some of the physical features of the soil and the sub watershed properties of the project area.  
Table 8.1 some physical properties of the soil of the sub watershed Areas               
	No
	Area extent

(Ha)
	Slope range (
(%)
	        Texture 
	Effective 
Soil depth
	Drainage &
Permeability 
	Surface 
color
	Remark

	
	
	
	Top soil
	Sub soil
	
	
	
	

	1
	
	1-3
	Clay loam
	Clay sand
	> 1.5m
	Moderate 
	- Redish 
Dark brown
	

	2
	
	3-5
	Clay loam
	Clay sand
	> 1.5m
	Moderate 
	- redish 
Dark brown
	

	3
	
	5-10
	Clay loam
	Clay loam
	> 1.5m
	Moderate 
	- redish 
Dark brown
	

	4
	
	10-15
	Clay loam
	Clay loam
	> 1.5m
	Moderate 
	Redish 
	

	5
	
	15-25
	Clay sand
	Clay sand
	100-150 cm
	Moderate 
	Redish 
	

	6
	
	25-35
	Clay sand
	Clay sand
	100-150 cm
	Moderate 
	Redish 
	









Table 8.2- Different vegetation species of the Area:- 
	No
	Local Name 
	Scientific Name
	Distribution 
	Remarks

	1
	Muka arba
	Albizia Gumifera
	Common
	

	2
	Bakkanisa
	Croton macrostacyus
	Rare
	

	3
	Bosoqa
	
	Common
	

	4
	Baddeessa
	Syzgium quineense 
	Common
	

	5
	Haarbu
	Acacia abysinica
	Common
	

	6
	Lafto
	Acacia abysinica
	Common
	

	7
	Qilxu
	Ficus vista
	Common
	

	8
	Halaale
	Albizia grandibracteata 
	Common
	

	9
	Akaakkiltti
	Eculaptus trees
	Common
	

	10
	Eebicha
	Vernonia Amingiata
	Common
	

	11
	Waddessa
	Cordial Africa
	Common
	

	12
	Reejjii
	Vernoma stjvlaced
	Common
	

	
	
	
	Rare
	

	
	
	
	Rare
	




(IV) The present land use:-  presently the land uses of the sub watershed is not and land  capability classification
The local farmers of the area use their land for different purposes which need experiences. An estimated present land use proportion of the sub watershed area of the future proposed project has been shown on the table below:- 
Table 8.3 present Land use proportion of the sub water shed 
	[bookmark: _Toc325551729][bookmark: _Toc325552006]No
	[bookmark: _Toc325551730][bookmark: _Toc325552007]Type of land uses
	[bookmark: _Toc325551731][bookmark: _Toc325552008]Areal extent
	[bookmark: _Toc325551732][bookmark: _Toc325552009]Slope ranges (%)
	[bookmark: _Toc325551733][bookmark: _Toc325552010]Remarks

	
	
	[bookmark: _Toc325551734][bookmark: _Toc325552011]Area (in Ha)
	[bookmark: _Toc325551735][bookmark: _Toc325552012]Proportion (%)
	
	

	[bookmark: _Toc325551736][bookmark: _Toc325552013]1
	[bookmark: _Toc325551737][bookmark: _Toc325552014]Cultivated land
	
	
	[bookmark: _Toc325551738][bookmark: _Toc325552015]3-5%
	

	
	[bookmark: _Toc325551739][bookmark: _Toc325552016]- under R.Fed
[bookmark: _Toc325551740][bookmark: _Toc325552017]- under T. Irri
[bookmark: _Toc325551741][bookmark: _Toc325552018]Under Bone  other
	[bookmark: _Toc325551742][bookmark: _Toc325552019]22,50
[bookmark: _Toc325551743][bookmark: _Toc325552020]2.50
[bookmark: _Toc325551744][bookmark: _Toc325552021]17.00
	
	[bookmark: _Toc325551745][bookmark: _Toc325552022]3-5%
[bookmark: _Toc325551746][bookmark: _Toc325552023]0-3 %
[bookmark: _Toc325551747][bookmark: _Toc325552024]5-7%
	

	[bookmark: _Toc325551748][bookmark: _Toc325552025]2
	[bookmark: _Toc325551749][bookmark: _Toc325552026]Grazing land
	[bookmark: _Toc325551750][bookmark: _Toc325552027]8.25
	
	[bookmark: _Toc325551751][bookmark: _Toc325552028]5-10%
	

	[bookmark: _Toc325551752][bookmark: _Toc325552029]3
	[bookmark: _Toc325551753][bookmark: _Toc325552030]Forest, shrubs
	[bookmark: _Toc325551754][bookmark: _Toc325552031]4.25
	
	[bookmark: _Toc325551755][bookmark: _Toc325552032]10%
	

	[bookmark: _Toc325551756][bookmark: _Toc325552033]4
	[bookmark: _Toc325551757][bookmark: _Toc325552034]Miscellaneous
	[bookmark: _Toc325551758][bookmark: _Toc325552035]6.00
	
	[bookmark: _Toc325551759][bookmark: _Toc325552036]5-10%
	

	[bookmark: _Toc325551760][bookmark: _Toc325552037]5
	[bookmark: _Toc325551761][bookmark: _Toc325552038]Total area
	[bookmark: _Toc325551762][bookmark: _Toc325552039]65.25
	
	
	


[bookmark: _Toc325551763][bookmark: _Toc325552040]The major problems of the area- The major problems both in and around proposed project area includes:-
1.Different animal and human diseases
[bookmark: _Toc325551765][bookmark: _Toc325552042]2.Different crop pest and diseases which damage crop yield during the growing and flowering stages
[bookmark: _Toc325551766][bookmark: _Toc325552043]3.Termite  soil borne Erosion (like sheet, gully and land shading) and the  associated constraints
[bookmark: _Toc325551767][bookmark: _Toc325552044]4. Shortage of potable drinking water as well as the problem of predators which damages crops are same the observed problems.



(Viii) Conservation Efforts made in the area:- 
there is no any modern conservation  effects made in and around the  proposed  project areas during the past time but the local farmers are  using only their traditional conservation activities such as cut of drains water way , ditches with in the farm lands, contour farming and some  inter cropping practices has been observed 
(ix) Erosion status of the sub water shed;-
[bookmark: _Toc325551768][bookmark: _Toc325552045]Generally, due to poor cover conditions of the up stream; besides rare practices of conservation activities the problem of erosion and erosion hazard as well as the termite problems are very serious
[bookmark: _Toc325551769][bookmark: _Toc325552046]Also the topographic land nature of the up stream areas has an impact towards the formation of sheet and gullies this leads to pedological and geological complications in the sub watershed, and therefore, integrated system of soil and water conservation practices particularly the physical and Biological methods are to be the major means (sole remedy) to the area in the future short and long run `plan of activities. The Recommended conservation measures and development activities has been shown on the table below.










Table 8.4 the Recommended Conservation
	
No
	
Slope range (%)
	Recommended Conservation measures & others

	1
	(1-3%)
	- contour farming
-good tillage withallaying 

	2
	(3-5 %)
	- contour farming 
-Soil bund 
-Water ways
-Cut of drains 

	3
	(5-10%)
	- soil bund
-Water ways
-Cut of drains

	4
	(10-15%)
	-Soil and stone bund
- water ways
-Cut of drains


 Note- plantation has been carried out along roads and path ways also for the slope ranges above 20% is true Biological  measures  ( Agronomic)  practices like inter cropping alley cropping and  agro forest  practices has to be conducted by the local farmers.

The Recommended Development strategies 
	No
	Water shed development plan (development strategies) 
	Slope ranges (%)
	Recommended conservation measures (Both Agronomic & engineering 

	1
	 Soil bunds and stone bunds

	5-10 % and 
10-15 % 
	- contravening graded soil and stone bund at spacing b/n Horizontal interval b/n bunds based on V=at s/b, where “a” &: b” constant and “s” slope ranges. 

	2
	Water ways
	5-15 5
	-constructing artificial water ways which takes to the main river banks.

	3
	Cutoff drains 
	5-15 %
	- constructing  drainage channel on the cultivate land  to collect run off from above lands  and divert to river

	4
	Cut and carry
	5-10/15 %
	 Applied in area closure forest and conservation structures 

	5
	Plantation of trees and grasses
	5-10 %
10-25 %
	A long rood side and path ways Also on the degraded areas by termite and erosion  hazards 







[bookmark: _Toc325551770][bookmark: _Toc325552047][bookmark: _Toc470641867]8.7 Benefits of the water shed development
-Generally, the main advantages (benefits) of watered development are:-
-Minimizing the washing the washing of the fertile top soil and increasing its fertility
-Regeneration of the degraded natural resources of the area.
-Conserving and sustaining the existing natural resources of the area.
- Improvement of microclimate the area and as well as improving animal’s foods.
- Avoiding the shortages of potable drinking water 
-Increasing agricultural production and the living standards of the people attainment, and the irrigation project will sustained and productive.
             -guide line for soil conservation of Ethiopia (1986)
[bookmark: _Toc325551771][bookmark: _Toc325552048][bookmark: _Toc470641868]8.8 Summery (Conclusions)
· Watershed management, or protection of the project site including the entire catchment area should get attention to enable sustainable production and minimize the problem of erosion and erosion hazards as well as the associated constricts. More specifically, area planning to wards natural resources especially land, water and the plants of the water shed area has given to attention in order to serve the socio economic need of the community. And lastly the next steps can be preceded in the future career.
[bookmark: _Toc325551772][bookmark: _Toc325552049][bookmark: _Toc470641869]9. Environmental Impact Assessments of the Project
[bookmark: _Toc325551773][bookmark: _Toc325552050][bookmark: _Toc470641870]9.1 Generalization
Prior to implement any phases of the intended project activities, the environmental feasibility of the area should be assessed and studied thoroughly because any development action can brings (courses) a series of dominating negative impacts rather for the intended particular developments of the positive aspects and thereby, the environmental feasibility concern ofShonkora small scale irrigation project s depending up on these issuance facts and reasons.
All the expected and existing positive and negative impacts to the environments of the project and the surrounding areas has been assessed and studied with concerns to the existing natural resources including its potential for agriculture and socio economic environments of the area. For the expected and existing environmental constraints also identified (observed) with necessary and suggested recommendations under mitigation measures prior, during and after project construction as well as implementation and Finally the environmental feasibility of the intended project was made and observed (clouded) that the project have a dominating positive impacts having minor corrected negative environmental impacts in general.
[bookmark: _Toc325551774][bookmark: _Toc325552051][bookmark: _Toc470641871]9.2 Introduction
It is obviously clear that the changes in one components of the environment can brings create) either with a dominating positive impact of negatively affects the (rest) components of the environment. For instance, if deforestation may happen due to certain particular rural project development, the deforestation (cleaning of the cover conditions)can again causes (brings) environmental degradation (hazards) like erosion problem, drought, famine, local climatic changes (erratic rain fall (heavy rain with storms, late and early coming not uniform) and the related problems like foaling, sliding and degradation of fertility and generally these entire constraints had agreed problem towards the natural resources and the livelihoods of the communities socio economic development environment. Therefore to sum up, before any phase of project implementation in and areas for particular development, the environmental feasibility study of the project site and the surrounding areas is very crucial for sustainability and productivity as well as the successfulness of the project goal and target in general.
[bookmark: _Toc325551775][bookmark: _Toc325552052][bookmark: _Toc470641872]9.3 Methodology
To conduct and finalize the environmental impact assessment study of the project, the adopted methodologies are includes:- Visual observation of the existing natural resources, more specifically (land water and over conditions) including bio-ecological situations and geo-physical land forms of the project site as well as micro catchments of the sub water shed areas during field visiting of the feasibility study. Also, gathering information and some other necessary data’s from the development agents and district office of agriculture and health from the concerned department.
To made feasibility of the project, the crucial and necessary fields of studies like engineering and surveying, geological and pedological (soil) study, hydrology, socio-economic and irrigation agronomy study, environmental impact due to the project and water shed management disciplines has been involved to come up with one common points.
[bookmark: _Toc325551776][bookmark: _Toc325552053][bookmark: _Toc470641873]9.4 Descriptions of the existing environments
9.4.1 Natural Resources environment
Generally, the project site including the micro catchments of the sub water shed is poor in natural resources environment due to deforestation for further agricultural lands by and this deforestation of the cover condition will result in degrading soil potentials of land productivity (resources), reduces the potentials of perennial rivers, as well as drying small annual streams and spring gradually. Also manmade and natural hazard has been observed due to poor land use and managements. Bur moreover, a great emphasizes (attention should be given towards the activities of integrated agricultural and agronomic measure in collaboration with the activity of the intended small scale irrigation development project. In order to maintain or Re-habilitate the degraded resources of the site including the sub water shed areas and should be the only sole remedy and recommended issuances. In the future coming short run and long term activity of the community and the concerned departments (sectors) of governmental as well as nongovernmental development bodies. Also it is advisable that, community based or sub water shed based integrated soil and water conservation practices are crucial for sustainable and effective production productivity.
To sum up, due to the project there is no significant negative impacts will be expected because no properties like house, farm lands and other perennial crops will not affect significantly but some forest trees, bushes and shrubs will be removed during weir construction, canal excavation as well as at the place where constriction material (basalt) and pedological (soil) disturbance will be expected but not significant because it can be easily re-habilitated after some engineering works as well as during and after project construction/ implementation/ operation/.
9.4.2 Socio Economic Environment.
Mixed farming system that is subsistence agriculture is the major socio-economic environments. Animal husbandry and crop production are carried out integrate and are considered the primary and secondary activity of the community for the major livelihoods respectively to produce major crops like maize, sorghum teff, soya bean, barley, Noug, sesame, Legume chat, some vegetable and different horticultural crops at the back farm yards of individuals peasants. Maize and sorghum stands first which is followed by vegetable and horticultural crops production respectively in terms of in intensity and productivity as well as in term of home consumption and marketing purposes for the major livelihoods of the communities’ entire socio-economic environment.
Even though the problem of public health services is not exists or not series significantly, is advisable to intend (plan) standardized humans and animals health clinic with skills professionals surrounding the project site the type (standard) as well as capacity of the clinic (health) extension located near by the project is not sufficient enough cam pared to the number of population n of the area in additions, to shortages of faculties & materials as well as skilled health professionals has been observed. Therefore it is very crucial to take under consideration in the future short and long run activities because it can plays a significant role in the situations of health environment In relations to the of the project development to perform integrated sustainable agricultural practices under both rain fed and irrigation system to boasting up of both production intensity and productivity environments of the area in general
The most common and prevalent human diseases in the project site and the surrounding areas includes firstly malaria followed by Typhoid’s, headache, viral and bacterial diseases as well as internal parasitic diseases and the like has been observed from surroundings of the project site peasants health professionals and from the district concerned departments (sector) of health office. The major constraints in the activity of animal husbandry includes the problem of diseases like Tryponomisis, Black legs, African horse sickness pastlurollosis, internal parasite (flume) and external parasitic diseases (thick and mangimites), besides the absence of animal health clinic service shortages of grazing land as well as poor care and management has been observed in both project site and the surrounding areas. There is also crop production constraints for the reason of low crop productivity are includes. Crop diseases (late blight, leaf blight, early blight, smut, rust and some others. Crop pests (stalk borer, weevils, cut worms, Egyptian worm, and some problem of termite) .Weeds and predators as well as occasional erratic nature of rain fall with heavy storms and other related constraints has been attempted to observe including public service such as telecommunication, pots office, accessibility (Road) electricity and some other problems were exist but not affect the project significantly because it can be alleviated gradually in the future.
[bookmark: _Toc325551777][bookmark: _Toc325552054][bookmark: _Toc470641874]9.4. Positive Environmental impacts
Some of the positive environmental impacts of the project are includes. To bring positive (good) socio economic environments and simultaneously to re-establish the complicated and disturbed eco-system and degraded natural resources environment. To improve (re generate) the micro climate of the area through strong and sustainable system (practices) of integrated agriculture. To be planned effective utilization of the existing natural resources and to reduce wastage, thereby, the existing irrigation practices shall be carried out both extensively and intensively.
1) Erosion hazards like gully, sheet rills, silting up, deforestation, over grazing and other similar constraints be improved through integrated water shed components
To overcome drought and famine and/ or unexpected man made & natural hazards through sustained productive rain fed and irrigation development during dry season and, thereby, enabling to produce twice or more as a result the scheme provides necessary foods for human and green fodder for animal in residual forms
[bookmark: _Toc325551778][bookmark: _Toc325552055][bookmark: _Toc470641875]9.5. Negative environmental Impact.
Even though the main stricture of the scheme passes through the beneficiaries villages and farm sites, it will not affect (disturb) the existing settlements, properties (houses) but as to our observation some number forest trees, bushes and shrubs will be removed during weir constriction excavation of main canal profile, and also distraction of some plant (trees) as well as geological and pedological (soil) disturbances at the place where construction materials were produced.
During the operation of the project through its entire live, it might be malarial diseases due to mismanagement of water and excess accumulation of water in the canal also one suspicion. Generally in most cases, erosion problem and silting up may happens during the project construction and implementation there by it can disturbs the stability of soil textural and structural formation, there for care should be given during the time in general

[bookmark: _Toc325551779][bookmark: _Toc325552056][bookmark: _Toc470641876]9.6. Mitigation measures of the project.
Generally, moreover, it requires attention towards to improve and sustain the existing status of natural resources environment besides the activities of sustainable integrated soil and water conservation practices in collaboration with irrigation development. This nothing, but for effectiveness and productivity of the project.
9.6.1. Soil, Erosion and siltation.
Good soil practices (tillage) and management should be carried out to correct the heaviness of soil Ph and physical properties if the problem my happen. Excess accumulation of water should be drained and canal cleaning also important to be free from malarial suspicion and other related problem in and around the project.
Good agronomic practices and management s (rotating crops, inter cropping and others) to improve soil fertility condition besides biological and physical means. The water shed development plan that incorporates the activity of soil and water conservation practices in collaboration with irrigation development, there by the problem of erosion hazards like gully formation, drought, sliding of land again irrigation strictures and some others will be minimized and planned to be effective utilization of resources (land, water and others) wisely, and should be operational for both boasting up of production as well as ceasing (minimizing) the constraints.
[bookmark: _Toc325551780][bookmark: _Toc325552057][bookmark: _Toc470641877]9.9 Conclusions and Recommendation.
The activity of soil and water conservation practices should incorporate in the sub water shed developmental plan and the activity should be operational for its effectiveness. The proposed project is environmentally feasible with more dominating positive aspects having some minor that can be corrected negative impacts, so that it is possible to proceed with the next step of an action in general.




[bookmark: _Toc470641878]10. Shonkora Financial Analysis Report 
10.1. Introduction
Shonkora  Small-Scale Irrigation project is proposed on the full and alternate utilization of Shonkora  River. West Wollegga Zone Water, Mineral and Energy Office under took the feasibility study of this project. The financial analysis is intended to assess the financial impacts on project participant. In case of this project, therefore, this analysis will seek to assess the financial effects on the existing farm household and their families, which will be involved in investing in and operating the project.
It will show the rate of return to the project, which will indicate the degree of financial viability of the project. The analysis will also indicate the net returns, which will accrue to the peasants. The magnitude of these returns will in turn; reflect the extent of incentive for them in order to adopt new and improved inputs and practices.
10.2. Project Area (Location)
 The project is located in Oromia National Regional State, West Wollega Zone, Haru   District in a Peasant Association named Kombolcha Yonge . The project is also located on Shonkora   River and its tributaries.
10.3. Objectives and purpose of the analysis 
The main and pertinent objective and purpose of this financial analysis includes:
· Asses financial profitability of the project from the points of view of participants involved in it i.e. farmers
· To obtain an indication whether the expected change of income of families is equate enough to induce farmers to under take the problem and risk in making the necessary investment and efforts to adopt innovation proposed in the project.
 


10. 4. Methodology, Assumptions and Estimates 
10.4.1. Field visit and data collection
 Field visit was made with the crew to the project site where the proposed interventions are to be implemented. Assumption, parameters and estimate used are thus based on the result of observations, secondary data and discussions carried out among the beneficiaries and key informants in the project area. Generally, field observation, group and Household interview, discussion with Peasant Association, district and other governmental officials and review of secondary data are all the source of information for this analysis.
10.4.2. Crop Budget
 The financial crop budgets are designed to calculate the financial costs of production and financial gross and net returns to crops per hectares under the project. Generally the crop budgets with and without project conditions have been prepared because of the requirement of determining the incremental return which can be solely attributed to the project. Under this financial analysis crop budgets were prepared for both with and without project situation.
10.4.2.1. Component of Crop budgets with the project 
 In this financial analysis the preparation of crop budgets includes:
· The preparation of crop intensity (land development plan)
· The selection of crops to be grown.
· Determination of optimum yield for each crop to be achieved.
· Yield builds -up period from year 1 to the year when optimum yield is achieved.
·  Optimum level of use of inputs at the optimum yield level.
· Pattern of uses of inputs from year 1 to the year when optimum yield is achieved. 
10.4.2.2. Components of Crop Budgets ‘‘with out ‘’ Project 
Under without project case, existing crops, existing cultivated land, yield and current price of inputs are considered for the preparation of crop budget.


10.5. Input and Out put 
On weir and irrigation structure an engineer provided investment data. The agronomist provided basic data such as land use, cropping patterns and yield. Inputs parameters were also developed from the unit requirement of seed rates, fertilizers, labor days and oxen days required for one hectare of land. 
The average yields of existing and proposed crops grown and total crop production in the “with out” and “with” the project period is also taken for the analysis.
10.6. Identification of project Costs
Under this financial analysis costs generally analyzed in to three broad categories.
10.6.1. Investment costs
This cost includes cost required for construction of the project, Headwork and irrigation infrastructures, small farm tools, drainage works and crop protection spray equipments. Here the major cost is project investment costs, which includes
Table 1. Project Investment Cost
	No
	Work Item
	Cost (ETB)
	% Cost
	Community share (%)

	
	
	
	
	

	1
	 Camping & Mobilization
	373,592.91
	5.48
	682,325.114

	2
	Access road
	540,837.00
	7.93
	

	3
	Head Work
	1,745,287.78
	25.58
	

	4
	Canals and other irrigation infrastructures
	2,704,224.56
	39.63
	

	5
	Earthen Canal
	88,747.50
	1.30
	

	6
	On Farm Structure
	24272.08
	0.36
	

	7
	Pipe Culverts
	48582
	0.71
	

	8
	Chute Structure
	246887.71
	3.62
	

	9
	Turn outs
	55128.92
	0.81
	

	10
	Flume
	995,690.68
	14.59
	

	11
	Total
	6,823,251.14
	
	

	
	Vat=15%of total
	1,023,487.67
	
	

	
	Grand total
	7,846,738.81
	
	

	
	Cost per hectare
	136,465.02
	
	




10.6.2. Operation and maintenance cost
Under this analysis the operation and maintenance costs consists of Maintenance cost of major civil work, cost of materials for repair and of tertiary irrigation and drainage system and maintenance cost of infrastructure. So that under this case operating and maintenance cost 2% of the total investment cost were taken for the analysis. 
10.6.3. Replacement cost
Major irrigation structure and equipment will have to be replaced periodically according to the span of each item during the life of the project. Therefore, replacement cost 10% of the major structure are assumed and taken for the analysis “with” the project case.
10.7. Benefits: 
Benefits may be direct or indirect. “With” project benefit stream analysis, benefits are estimated based on cropping pattern proposed, one season for dry season irrigation and the other for wet season irrigation. Cropping intensity of 141%  to 189.6% of the command area are assumed to be under irrigation for the 1st to 5th year respectively after the construction is completed.
Yield build up is prepared for each crop of with project and optimum yield is assumed to reach in the   project life. Area and yield of crop with the existing production is assumed to be constant. Generally the direct and indirect  benefit of this irrigation project some may includes increase household yield, employment creation, increase government revenue, improve health ,educational and other social status of the direct target group and the surrounding communities as a whole.
10.8. Market, price of input and out put
10.8.1. Market
Market and price analysis farms are an integral part of financial analysis. In the area there are about four market sites at 13-28 km’s radius, of these markets Haru/Jitu and Gimbie are the largest and important promising markets for out puts and inputs. 
These markets are big enough to absorb the out puts of the project and the project has to compute with other competitors (irrigation site) which are already producing similar out put in the neighboring district.  Gimbie District) market is the other alternative markets for out puts and inputs of the area. The area is accessible for retailer and whole sealers during both seasons. This area still has a good advantage in utilizing the existing market in relation to other irrigation sites.. Price of inputs and out puts 
Market price is used in valuing either costs or benefits. In this financial analysis farm gate price of input and out puts are used for estimation of costs and benefits. These farm gate prices were collected in and around the project area during the time of field study. Constant prices are used in estimating financial costs and benefits of the project. This is not true in reality because of inflation in the one hand and seasonal price fluctuation of out puts from time to time on the other hand. Price of out puts is determined by demand and supply while the input price of improved seed, fertilizer and others are determined by the government on fixed rate per season.
10.8.3. Comparison between “with” and “without” project. 
In making analysis, costs and benefits are clearly identified and calculated for both “with” and “without” project case. Incremental project cost where determined by deducting the gross benefit of the “with” project situation from the gross benefits of the “with out” project condition. Finally net incremental benefits where calculated by subtracting incremental cost from incremental benefits. Therefore, comparison were made between with and with out project situation.  
10.8. 4. Project Period
The project life is taken to be 20 years for the analysis. However, in principle, project life is determined by the technical life of the major capital items of the proposed project.
10.8. 5. Opportunity cost of Capital 
The opportunity cost of capital is taken to be 10%, which is assumed for this analysis.


10.8.6. . Discounted Measures of the project
Financial net present value (FNPV), financial internal rate of return (FIRR), and B/C ratio are used to determine the financial viability of the proposed project. The FNPV measures the attractiveness of project and the decision criteria is to accept project where FNPV is positive when discounted at the opportunity cost of capital. 
The FIRR earns back all the capital and operating costs expended upon it and pay a given percent for the use of the money in the mean time. The selection criteria are to accept the projects with FIRR greater than the opportunity cost of capital. Benefit - cost ratio (B/C ratio) is the ratio of the present worth of benefits to the present worth of costs. The selection criteria in financial B/c ratio are accepting projects where the B/C ratio is one or more when discounted at the opportunity cost of capital.
11. Financial Analysis results
The financial analysis was carried out after developing all the available assumptions and parameters. The magnitude of the returns will also reflect the extent of incentive for the farmers. The financial analysis results are presented in Base Financial Analysis   using NPV criterion, the project earns a net present value of 13,194,513.62,IRR 46% and B/C Ratio 2.9 That is, since the NPV is positive, IRR is greater than 10% the and B/C is greater than 1 the project is recommended for implementation. As the finding in Sensitivity 1 depicts, NPV 9,892,319.80 using the IRR criterion, the project earns 33%, more than the opportunity cost of capital, indicating the viability of the project. Based on the B/C ratio criterion 2.2 the project is viable to implement because greater than 1. Looking the overall performance of the project based on the simultaneous use of the selection criteria of discounted measures of project worth in Base FA and second FA, the Other FA results indicate Difficult to implementing the project.
12. Sensitivity analysis
Sensitivity analysis involves identifying the variables that most influence a projects net benefit and quantifying the extent of their influence, and assessing the probable economic effects of the results of uncertainties and risks associated with the project.
· Sensitivity analysis for this project was carried out under the following major variables.
· Increasing the cost of the project by 20% maintaining other factors constant;
· Decreasing the benefit of the project by 20% maintaining the factors constant;
· The simultaneous increases of cost by 20% and decrease of benefit by 20% maintaining other factors constant.
 Table-2: Sensitivity Analysis
	Ser. No
	Conditions
	Financial analysis results

	
	
	FNPV (Birr)
	FIRR (%)
	B/C Ratio

	1
	Base values
	$13,194,513.62

	46%
	2.9

	2
	Cost by 20% other things remain constant
	9,892,319.80
	33%
	2.2

	3
	Benefit by 20% other things remain constant
	18,656,541.81
	
	0.9

	4
	Cost by 20% and         benefit by 20% simultaneously O. + F.R.C
	($12,674,382.11)
	
	-2



12.  Conclusion 
As it is observed from the sensitivity analysis result the project become sensitive for decrease benefit by 20% and still highly sensitive for simultaneous effect that is increase cost by 20% and Decrease benefit by 20% and IRR is difficult to obtain under these. Therefore, consideration must be given to those factors that have distress the benefit stream (Yield, area of cultivation and price of products) and in this case the cost of production must stay at the minimum level as much as possible.
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