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Soft Component 
(Technical Cooperation) Plan 
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The Project for Small Town Water Supply 
in Southern Part of the Amhara Regional State 
Soft Component (Technical Assistance) Plan 

(1) Background of Planning the Soft Component 

1) Present Situation and the Problem 
In the target sites, the structure of operation and maintenance (O&M) for water supply facilities by 

existing Water Management Organization (WMO). However, the capability of planning to reserve 
O&M fee, collecting and managing water fee, and operating the water supply facilities are poor. The 
water supply facilities are left unrepaired and unattended, causing minor accidents. In the meantime, 
the role of Woreda water office of regular maintenance in order to avoid the accidents before they 
happen is not clear, and the budget and manpower are also insufficient. Therefore, the current 
problems of O&M by WMO are as follows: 

� The structure of O&M is not secured. 
� WMO cannot correspond to equipment operation and minor repairs. 
� The capability of collecting and managing water fee (O&M cost) is poor by WMO. 

2) Necessity of Soft Component 
As mentioned above, there is the structure of O&M by existing WMO, however the capability of 

planning to reserve O&M fee, collecting and managing water fee, and operating the water supply 
facilities are poor. And the capability of minor repairs is also poor. The water supply facilities in the 
Project are planned as the composition and scale in order to conduct O&M by WMO, however, the 
structure of O&M and technique of existing WMO are poor. Therefore, in order to secure the 
commencement of the Project smoothly, technical assistance is given in the soft component, and 
supports to strengthen of the capability of O&M of WMO and Woreda water office. In the target sites, 
water supply facilities exist, hygiene philosophy is already made in the habitants; therefore hygiene 
education is not conducted in the soft component. The contents of technical support is placed priority 
on strengthening the capability of O&M (soft side); however, technical support of equipment 
operation and minor repairs (hard side) is also conducted in cooperation with the Ethiopian Water 
Technology Centre (EWTEC). 

(2) Objective of Soft Component 

1) Objective 
The objective of soft component is for O&M to be properly conducted by WMO. Moreover, the 

overall goal is defined as: long-term utilization of the constructed facilities after completion of the 
Project. In other words, the target is that the facilities will be utilized sustainably by O&M of the 
WMO after the completion of the Project. Project Design Matrix (PDM) of soft component is shown 
below. 
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PDM (Soft component) 
Summary of the Project Indicator Measurement  External condition  

Overall goal    
Long-term utilization of facilities 
after completion of the Project. 

Decline of percentage of the 
water-born disease rate of residents. 

* Statistical report about health 
hygiene. 

* Result of the questionnaire to 
residents 

Target of the Soft Component    
Operation and maintenance are 
properly conducted by WMO 

* All facilities in Project area work 
throughout the year 

* Increase safe water supply 
population in Project area. 

* Operation records of the 
facilities 

* Log of facility users 

AWRDB does not 
change the policy of 
O&M by WMO 

Output     
1.1 The consciousness of the 

implementing agency of the need 
for citizen participation in O&M 
is increased and a concrete 
support system for the VWC is 
developed. 

* Questionnaire to persons 
concerned 

* Workshop Report 
* Chart of support system for 

O&M 
* User rules 

1.2 The VWC of residents is formed 
or reorganized in each village. 

* Organization Chart for WMO 
* O&M plan 

1. Executive system of the operation 
and maintenance of the facilities 
will be established. 

1.3 Each organization and all 
residents concerned have a clear 
understanding of their roles. 

* Questionnaire to persons 
concerned 

* Organization Chart for all 
concerned 

2.1 The period of breakdown is 
shortened and the frequency of 
breakdown is reduced. 

* Records of the activities of the 
organization concerned 

* Operation records of the 
facilities 

* Report of the technical 
training

* Maintenance and repair 
regulations 

2.2 The records of administration 
containing the fee collection are 
prepared in the WMO. 

* Log of fee collection 
* Log of facility users 

2. The concerned organizations 
acquire the necessary skills and 
knowledge for operation and 
maintenance. 

2.3 The monitoring and evaluation 
for the activities are carried out 
and reflected in the activities of 
the soft component 

* Implement report of soft 
component 

Organization concerned 
have no objection 
against the fact facilities 
are operated by 
residents. 

Activities    Precondition 
1.1 Formulate a support system of 

AWRDB and Woreda 
1.2 Formulate the O&M activities 
1.3 Obtain an understanding of the 

O&M activities 
2.1 Conduct the technical training 

(hard side) for the maintenance 
and repair of the facilities 

2.2 Conduct the technical training 
(soft side) of administrative 
tasks such as accountancy, 
record keeping and reporting 

2.3 Conduct monitoring, evaluation 
and modification of the plan 

All organizations 
concerned take an active 
part in the Project. 
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2) Considerations for the Support System 
In the Project, O&M by the WMOs will be conducted for each site in two (2) phases: “Phase 1: 

Establishment of executive system,” which is to be undertaken before the construction of facilities”, 
and “Phase 2: Acquisition of O&M skills” during the construction. Concerning the technical O&M of 
the facilities, two (2) instructors from the Ethiopian Water Technology Centre (EWTEC) conducted 
the technical training for all persons concerned. 

(3) Output of Soft Component 

The expected outputs of the Soft Component are summarized as follows: 

Output 1: Executive system of the O&M of the facilities will be established

The existing facilities are operated by the WMO of each site. But they cannot cope with various 
problems like repairs of malfunctions or inability of users to pay water rates. Other organizations such 
as AWRDB and Woreda water offices are in a position to fulfill this role, but their concrete support 
system also has not functioned smoothly. 

With the soft component, the concrete support system will be established after reviewing the 
function of each organization with regard to WMO. In addition, concrete outcomes of the soft 
component will be ensured by establishing a plan of O&M which includes specific rules for the use of 
facilities.

Output 2: The concerned organizations acquire the necessary skills and knowledge for O&M

In order to conduct O&M by the WMO, it is necessary to compensate for the current lack of 
technical skills. After establishing a support system by administrative agency, the technical training 
(on hard and soft sides) for the persons in charge at the WMO and Woreda is executed to ensure they 
acquire the capacity to cope with concrete problems. With the technical training on hard side, the 
WMO will have the ability to repair slight troubles and if WMO is unable to handle a repair, the 
Woreda will be given the capacity to repair complicated problems. Consequently, the role of each 
organization will be clearly defined under the executive system of O&M. In addition, for O&M to be 
truly sustainable, it is paramount that the facility utilization fees are collected and managed properly. 
Therefore the chairman and accountants of WMO and Woreda will receive technical training on 
methods of accounting management (soft side). 

Furthermore, in order to keep records of facilities usage and work done, the persons in charge at 
WMO and Woreda are given training on this and how to produce the records. The records made by 
WMO are presented to AWRDB through Woreda. With this joint information, the problems of fee 
collection or leaving facilities broken down will decrease. 

(4) Indicator of Output Achievement 

The indicator and measurement used to confirm the achievement of the two (2) output items are 
given in the table below. 
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Indicator of output achievement 
Output Indicator Measurement 

1. The consciousness of the 
implementing agency of the 
need for citizen participation 
in O&M is increased and a 
concrete support system for 
the WMO is developed. 

� Questionnaire to person 
concerned 

� Workshop Report  
� Organization Chart for O&M 
� User rules 

2. The WMO of residents is 
formed or reorganized in each 
village. 

� Organization Chart for WMO 
� O&M plan 

Executive system of the O&M of 
the facilities will be established. 

3. Each organization and all 
residents concerned have a 
clear understanding of their 
roles.

� Questionnaire to person 
concerned 

� Organization Chart of all 
concerned 

1. The period of breakdown is 
shortened and the frequency 
of breakdowns is reduced. 

� Records of the agency 
concerned 

� Operation records of the 
facilities 

� Technical training report 
� Maintenance and repair 

regulations 
2. The records of administration 

containing the fee collection 
are prepared by the WMO. 

� Log of fee collection 
� Log of utilization 

The concerned organizations 
acquire the necessary skills and 
knowledge for O&M. 

3. The monitoring and 
evaluation for the activities 
are carried out and reflected 
in the activities of the soft 
component 

� Monitoring/evaluation records
� Soft component report 

(5) Plan of Soft Component Activities (Input Plan) 

1) Division of the Activities 
The Soft Component activities are categorized into two (2) phases: 1-Before construction and 

2-During construction and after completion of main facilities. The activities will be carried out by the 
Japanese consultant with the cooperation of regional government staff such as AWRDB and Woreda. 
As to the technical training like inspection and repair of the facilities, it will be implemented with the 
cooperation of EWTEC. 

2) Division of Roles 
The role of the Japanese consultant and Woreda staff and EWTEC instructors are summarized as 

follows: 

Japanese Consultant 
Overall responsibility for the Soft Component, and is in charge of: 

� Supervision and implementation of this Project. 
� Activities for commencing a workshop and a seminar. 
� Meetings with AWRDB and implementation of workshops for Woreda staff. 
� Cooperating and communicating with other donors and NGOs. 
� Preparation of the support system for WMO of AWRDB and Woreda. 



5

� Conduct a technical training (hard side) for the maintenance and repair of the facilities by 
EWTEC instructors. 

� Technical training (soft side) for the administration. 
� Preparation of O&M manual. 
� Assistance for the drafting of all rules. 
� Assistance for a preparation of all records. 
� Monitoring of the activities and review of the evaluation. 
� Review and the feedback of the results of each activity in each phase. 
� Report to the AWRDB and JICA. 

Woreda Staff 
Woreda staff will take part continuously in the entire Project, taking charge of activities to execute 

the work plan. During the Japanese consultant’s absence, Woreda staff will keep a constant check on 
the progress of each activity. And also when the Japanese consultant is on site, they will arrange with 
the organization concerned and assist the activities. 

� Support the establishment of WMOs by citizens in villages with water facilities. 
� Organize resident meetings in each village. 
� Confirm the situation of O&M in each site and report to the Japanese consultant. 
� Organize the technical training (hard side) by EWTEC instructors. 
� Cooperative support and regular inspection for the O&M of WMO. 
� Assist the monitoring to the persons concerned. 
� Adjustment with the organization concerned in absence of the Japanese consultant. 

EWTEC instructors 
EWTEC instructors, as part of technical training (hard side) for the Woreda staff and WMO staff, 

are to teach: 

� Basic knowledge about the new facilities. 
� Method of the daily inspection. 
� Method in case of failure (in case of slight damage and serious damage). 
� Purchase of spare parts of the facilities. 
� Rules of the facilities user. 
� Cleaning of the facilities. 
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(6) Plan of the activities 

The concrete content of the activities is as follows. 

<Before the construction of main facilities - Establishment of executive system> 
Activity 1-1: Formulate a Support System of AWRDB and Woreda for the WMO

At the beginning of the Project, discussions will be held with the implementing agency, AWRDB 
concerning the objective, necessity and content of the Project, as well as the implementation plan. 

Then a workshop will be held targeting the Woreda staff directly responsible for O&M activities in 
order to understand the condition of usage for the existing facilities, and the necessity and importance 
of O&M by the residents. 

Through this workshop, Woreda staff will acquire the techniques needed to encourage resident 
participation by staff of WMO and the residents. Japanese consultants produce the organization chart 
after considering the relation with the WMO and the clarification of the problem at the hearing for 
Woreda staff. Additionally, the concrete plan for the management system including the membership 
which is selected in Activity 1-2, their role, the method of member selection, the management 
resources, and the user regulation will be formulated by the Japanese consultant and Woreda staff. 

Target participants: AWRDB staff and Woreda staff 
Implementer: Japanese consultant (10 days), Vehicle 
Output: Organization chart for the support system 

Activity 1-2: Formulate the O&M activities of WMO

A workshop will be held in order to make sure of the function and clarify the problems of the nine 
(9) sites in which the new facilities will be constructed. Considering the results, under the leadership 
of Woreda staff, the appropriate membership for the future O&M, its role, and the method of member 
selection should be presented to get the understanding for the current staff. 

With regard to the implementation of O&M, the relation between WMO and residents will be 
reconsidered, and a plan that is appropriate to the level of cooperation and capacity of each WMO will 
be drafted prior to the next resident committee meeting. Especially regarding the remuneration of 
organization staff and the resources of management, the appropriate water fee, the method of 
collection, should be determined at this Stage 1-2 to submit to the resident committee at the Activity 
1-3.

Target participants: WMO Staff 
Implementer: Japanese consultant (9 days), Woreda staff (9 days), Vehicle 
Outputs: Organization chart for WMO, Draft of O&M activities 
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Activities 1-3: Obtain an understanding of the O&M activities

A workshop will be held targeting the residents based on the results of 1-1, 1-2 activities after 
explaining the short summary of O&M by Woreda staff who control each site. Through this workshop, 
it is necessary for the residents to understand the environmental management of the facilities for the 
sustainable water supply services, the importance of the participation in O&M for facilities according 
to the user rules, especially the necessity for the collection of the water fee. WMO staff will provide 
the draft of O&M that they compiled in Activity 1-2, and ask the residents for their cooperation. 

Target participants: Residents, Village council 
Implementer: Japanese consultant (9 days), Woreda staff (9 days), WMO staff (9 days), 

Vehicle 

<During construction to after completion of main facilities - Acquirement of skills of the O&M> 
Activity 2-1: Conduct technical training for the maintenance and repair of the facilities

EWTEC instructors are to teach through on-the-job training (OJT) the Woreda staff and the WMO 
member in charge of management of the facilities: basic knowledge for technical training, the method 
of O&M, the method of daily maintenance, how to deal with breakdowns and techniques for minor 
repairs. This technical training will be conducted three (3) times, after construction is completed at the 
third, sixth and ninth (and final) site. 

At the end of training, the repair manual for the malfunctions and operation record produced by the 
consultants shall be distributed to the related personnel so that they can practice the regular O&M 
measures by using the techniques and knowledge of O&M. 

Target participants: Woreda staff, WMO staff 
Implementer: EWTEC instructors (21 days x 2 persons), Japanese consultant (15 days), 

Vehicle 
Outputs: Repair manual for the malfunctions, Activity record, Facility’s operation 

record, Technical training report 

Activity 2-2: Conduct technical training of administrative tasks such as accountancy, record keeping and 
reporting

In order to acquire the techniques of O&M for facilities, Woreda staff, WMO staff and accountants 
receive OJT from consultants who are expert in the abovementioned fields. In the OJT, technical 
training concerning the administrative task as described below will be conducted. 

� Setting a water facility utilization fee 
� Fee collection management methods 
� Expense of facility management 
� Remuneration for staff 
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� Cost of spare parts in case of repair 
� Method of calculation for repair fee  
� Operation of facility, and 
� Method of recording for operation. 

Same as the Activity 2-1, manual concerning the administrative task, financial records for the 
collection fee would be formulated beforehand by the consultants. In case of any changes in the 
manual, modification should be done and distributed to the related persons. 

Target participants: Woreda staff, WMO staff, Residents 
Implementer: Japanese consultant (12 days), Vehicle 
Outputs: Manual for O&M, Financial records for the collection fee, Log of 

utilization

Activity 2-3: Conduct monitoring and evaluation, modification of the plan

Monitoring and evaluation will be conducted by the related persons in order to confirm if the result 
of technical training regarding O&M facilities and administrative tasks is reflected in the activity 
faithfully. Japanese consultant provides the related person some guidance so that they can use the 
result for the activity of next site. Additionally after the completion of the Project, the related persons 
themselves will continue the monitoring and evaluation, and modify the plan of O&M on each 
occasion, as necessary. 

Target participants: Woreda staff, WMO staff, Residents 
Implementer: Japanese consultant (10 days), Vehicle 
Outputs: Monitoring plan 
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Contents of soft component activity 

 Activity Items Feature Target Audience Implementer 
1.1 Formulate a support system of 

AWRDB and Woreda for the 
WMO 

Meeting 
Workshop 

AWRDB 
Woreda 

Japanese consultant 

1.2 Formulate the O&M activities 
of WMO 

Workshop WMO 
Japanese consultant 

Woreda staff 

Pr
ep

ar
at

io
n 

of
 E

xe
cu

tiv
e 

sy
st

em

1.3 Obtain an understanding of 
the O&M activities. 

Resident 
meeting 

OJT
Inhabitants 

Japanese consultant 
Woreda staff 
WMO staff 

2.1 Conduct technical training for 
the maintenance and repair of 
the facilities 

Seminar 
OJT

Woreda 
WMO 

Japanese consultant 
EWTEC staff 

2.2 Conduct technical training of 
administrative tasks such as 
accountancy, record keeping 
and reporting 

Seminar 
OJT

Woreda 
WMO 

Japanese consultant 

A
cq

ui
si

tio
n 

of
 th

e 
sk

ill
s f

or
 

O
&

M

2.3 Conduct monitoring, 
evaluation, and modification 
of the plan 

Monitoring/
Evaluation 

Woreda 
WMO 

Japanese consultant 

(7) Supply a human resources for the Soft Component 

The Project will be under the supervision of the Japanese consultant, however the technical training 
(on-the-job training) on various O&M and repair tasks will be conducted with the cooperation of 
EWTEC; meanwhile the persons in charge at Woreda and WMO will support training in each activity. 

(8) Implementation Schedule 

1) Implementation Content 
It is proper that some activities shall be implemented before commencement of construction, 

therefore the activities to be implemented in the soft component are divided into the following two (2) 
phases: “Phase 1: Before construction (28 days)” and “Phase 2: During construction (37 days)”. The 
period of activity of the Japanese consultant will be assumed 65 days. Either the persons in charge at 
the WMO or in the Woreda office will accompany the Japanese consultants to participate in each 
activity at the various sites. 

The technical training by EWTEC will be implemented over five days, and the Japanese consultant 
will accompany all this period to prepare a manual of technical maintenance. In addition, the 
monitoring and evaluation will be implemented by the persons concerned under the supervision of the 
Woreda staff. 
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2) Examination of validity of the number of and term of dispatches of the Japanese consultant 
Japanese consultants will be dispatched four times into the field for O&M activities, and after 

considering the contents and the timing of execution, the activities will be conducted in two (2) 
phases; “Preparation of executive system” and “Acquisition of the skills for O&M”. 

The Japanese consultant will participate in all of the activities intended for the implementation 
organization. In the first phase, it is important to make an agreement with the persons concerned, and 
so it is necessary to confirm the activities in each period by the Japanese consultant. Similarly in 
phase 2, the Japanese consultant should stay at the site for the entire time during each activity to 
prepare a manual and records, and to give advice on the running of the OJT. Therefore, the dispatch 
term and the number of times of dispatches of the Japanese consultant are considered appropriate for 
the Project. 

(9) Outputs of the soft component activities 

The documents as outputs of the Project are as follows: 

� Organizational framework of support system (Activity 1-1) 
� User rules (Activity 1-1) 
� Organizational framework of WMO (Activity 1-2) 
� O&M plan (Activity 1-2) 
� Repairing manual (Activity 2-1) 
� Activity records (Activity 2-1) 
� Operating records of facilities (Activity 2-1) 
� Technical training report (Activity 2-1) 
� O&M manual (Activity 2-2) 
� Account book of water rates (Activity 2-2) 
� Log of utilization (Activity 2-2) 
� Monitoring plan (Activity 2-3 
� Implementation report of soft component (for each dispatch period of Japanese consultants) 
� Final report (to be submitted to Ethiopian and Japanese sides after Project completion) 

(10) Obligation of Recipient Country 

In the implementation of the soft component, the concerned organization of recipient country is 
required to undertake certain measures, as follows: 

� Supervision during the entire program in cooperation with the Japanese consultant. 
� Reports to the upper level organizations concerned. 
� Request for cooperation to other organizations concerned in carrying out the soft component. 
� Provide staff of the organization concerned and cover their expense for the activities in the field, 

transportation, their daily allowance and accommodation charge. 
� Coordination of lectures of technical training by the instructor of EWTEC. 
� Burden of the working expenses for the preparation of the workshop space and for the joint 

committee meeting. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 6 Other Relevant Data 

6-1 Collected Data List 



No. Item Original /
Copy

Issuing
Institution Year

1 Hydrogeological Map of Northern Ethiopia,
S=1/1,000,000

Hydrogeologic
al Map

Drawing /
Electronic File Copy GSE 2002

2 Regional Hydrogeological Investigation of
Northern Ethiopia

Instruction
Manual Electronic File Copy GSE 2003

3 Geological Map of the Bahir Dar Area (NC37-1),
S=1/250,000

Geological
Map

Drawing /
Electronic File Copy GSE 2010

4 Geology Geochemistry and Gravity Survey of the
Bahir Dar Area

Instruction
Manual Electronic File Copy GSE 2010

5 Geological Map of the Debre Tabor Area (NC37-
2), S=1/250,000

Geological
Map

Drawing /
Electronic File Copy GSE 2010

6 Geology Geochemistry and Gravity Survey of the
Debre Tabor Area

Instruction
Manual Electronic File Copy GSE 2010

7 Geological Map of the Bure (NC37-5),
S=1/250,000

Geological
Map

Drawing /
Electronic File Copy GSE 2007

8 Geology of Bure map Sheet (NC37-5) Instruction
Manual Electronic File Copy GSE 2007

9 Geological Map of Debre Marcos Sheet (NC37-6),
S=1/250,000

Geological
Map

Drawing /
Electronic File Copy GSE 2009

10 Topografhic Map, S=1/250,000, EMA3, NC37-1,
Bahir Dar

Topographical
Map Drawing Copy EMA 1996

11 Topografhic Map, S=1/250,000, 1502, NC37-2,
Debre Tabor

Topographical
Map Drawing Copy EMA 1972

12 Topografhic Map, S=1/250,000, EMA3, NC37-5,
Bure

Topographical
Map Drawing Copy EMA 1995

13 Topografhic Map, S=1/250,000, EMA3, NC37-6,
Debre Mark'os

Topographical
Map Drawing Copy EMA 1995

14 Topografhic Map, S=1/50,000, ETH4, , Debre
Mark'os

Topographical
Map Drawing Copy EMA 1995

15 Topographic Map S=1/50,000, ETH 4 1037 A2
DABI (Gebez Maryam)

Topographical
Map Drawing Copy EMA 1987

16 Topographic Map S=1/50,000, ETH 4 1037 A3
BURE (Mankusa, Kuchie)

Topographical
Map Drawing Copy EMA 1987

17 Topographic Map S=1/50,000, ETH 4 1037 B2
KERANIYO (Keranyo, Sedie)

Topographical
Map Drawing Copy EMA 1984

18 Topographic Map S=1/50,000, ETH 4 1037 C1
KUCH (Kuchie)

Topographical
Map Drawing Copy EMA 1987

19 Topographic Map S=1/50,000, ETH 4 1037 D2
AMBER (Amberi, Lumamie)

Topographical
Map Drawing Copy EMA 1984

20 Topographic Map S=1/50,000, ETH 4 1037 D4
LUMAME (Amberi, Lumamie)

Topographical
Map Drawing Copy EMA 1984

21 Topographic Map S=1/50,000, ETH 4 1038 A2
MERTO LEMARYAM (Mertle Maryam, Dibo)

Topographical
Map Drawing Copy EMA 1998

22 Topographic Map S=1/50,000, ETH 4 1038 C1
BICHENA (Bichena, Yetimen)

Topographical
Map Drawing Copy EMA 1984

23 Topographic Map S=1/50,000, ETH 4 1038 C3
DEJEN (Wejele)

Topographical
Map Drawing Copy EMA 1984

24 Topographic Map S=1/50,000, ETH 4 1137 A1
KUNZLA (Kunzila)

Topographical
Map Drawing Copy EMA 1987

25 Topographic Map S=1/50,000, ETH 4 1137 C1
MER AWI (Mer-Awi)

Topographical
Map Drawing Copy EMA 1987

26 Topographic Map S=1/50,000, ETH 4 1137 C4
ADAMA TERARA (Gebez Maryam)

Topographical
Map Drawing Copy EMA 1987

27 Topographic Map S=1/50,000, ETH 4 1137 D3
GONJ (Gonji Kollela)

Topographical
Map Drawing Copy EMA 1984

GSE: Geological Survey of Ethiopia
EMA: Ethiopian Mapping Agency

Configuration



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 7 References 

7-1 Hydraulic Calculation 



Hydraulic Calculation 



1. Mertule Maryam 

1.1. Basal Condition 

 Since the checked quantity of water intake is 424.01m3/day, and it is less than maximum 
daily supply and average daily supply, water facilities of Mertule Maryam are planed by total quantity 
of water intake. 

1.2. Water Intake 

 There are two existing water sources in Mertule Maryam, both of two water sources are 
spring. One is transmitted to reservoir by gravity flow (139.35m3/day), and another is transmitted to 
the collection chamber by gravity flow (91.96m3/day) and then pumped up to reservoir.  
 The volume of existing collection chamber is 28.65m3 and another 28.83m3 of new 
collection chamber is designed, so totally 57.48m3 of volume of collection chambers are secured. 
Total volume of collection chamber is calculated 15 hours of volume of water intake (i.e. 91.96m3 x 15 
hours / 24 hours = 57.48m3). 
 It was confirmed that another three springs are existing in Mertule Maryam. One is 
42.59m3/day of volume, second one is 92.70m3/day and third one is 57.41m3/day. These three 
springs are transmitted by gravity flow, so at the end of this project, total 424.01m3/day of volume of 
water intake is secured. 
 The specification of pump at collection chamber is calculated by 9 hours running per day (4 
hours in the morning, 4 hours in the afternoon and 1 hour recess). Total head from collection chamber 
to reservoir tank is 40m and flow volume is 3.19L/sec (91.96m3/day / 8 hours), so it is needed 3.7kw 
of capacity of pump.  

1.3. Transmission Line 

 The specification of transmission lines is calculated by the conditions of each water intake. 
Diameter is decided by the calculation with Hazen-Williams formula. Each distance of each water 
intake to reservoir tank is from 440m to 3015m. Diameters of transmission line are almost 3”, only one 
transmission line’s diameter is 1”1/2.  

1.4. Reservoir Tank 

 There are three existing reservoir tanks in Mertule Maryam. The volume is, first: 82.98m3, 
second: 50.36m3, third: 50.36m3. All the three reservoir tanks are not leaking water and it is useful, it 
is planed the new reservoir tank as additional. Required total capacity of reservoir tanks is 212.01m3, 
so short capacity is 28.31m3, it is planed 30m3 of reservoir tank by reinforced concrete. 

1.5. Distribution Line 

 Distribution lines are calculated by Hazen-Williams formula with peak hourly supply. Now 
distribution lines are already set in Mertule Maryam, but some lines are not in the ground, those lines 
crop out. So basically lines are replaced by the necessity of changing diameter, but also are changed 
at the lines that pipes are cropping out. 

1.6. Water Faucet 

 Every existing water faucets are replaced and additional new water faucets are constructed. 



2. Yetimen 

2.1. Basal Condition 

 In Yetimen, average daily supply is 102.98m3/day, maximum daily supply is 123.58m3/day 
and checked quantity of water intake is 250.56m3/day. Quantity of water intake is sufficient, so water 
facilities of Yetimen are planed by average and maximum daily supply. 

2.2. Water Intake 

 There is one existing borehole as water sources in Yetimen, but new borehole was drilled 
and there is no problem about quality and quantity of that borehole, it is planed to use new borehole 
for this project.  
 From the borehole to reservoir tank, the water is pumped up, the specification of pump at 
borehole is calculated by 9 hours running per day (4 hours in the morning, 4 hours in the afternoon 
and 1 hour recess). Total head from borehole to reservoir tank is 70m and flow volume is 4.29L/sec 
(123.58m3/day / 8 hours), so it is needed 5.5kw of capacity of pump.  

2.3. Transmission Line 

 The specification of transmission lines is calculated by the conditions of water intake. 
Diameter is decided by the calculation with Hazen-Williams formula. Distance from borehole to 
reservoir tank is 1250m. Diameter of transmission line is 3”. 

2.4. Reservoir Tank 

 There is an existing reservoir tank in Yetimen. The volume of reservoir tank is 60m3. Existing 
reservoir tank is now leaking, there is a option only to repair the existing reservoir tank, but preventing 
water leakage can not be guaranteed for the future because of the technical difficulty, new reservoir 
tank is planed in Yetimen. 
      Required capacity of reservoir tank is 64.36m3, so it is planed 70m3 of reservoir tank by 
reinforced concrete. 

2.5. Distribution Line 

 Distribution lines are calculated by Hazen-Williams formula with peak hourly supply. Now 
distribution lines are already set in Yetimen, but some lines are not in the ground, those lines crop out. 
So basically lines are replaced by the necessity of changing diameter, but also are changed at the 
lines that pipes are cropping out. 

2.6. Water Faucet 

 Every existing water faucets are replaced and additional new water faucets are constructed. 



3. Lumame 

3.1. Basal Condition 

 In Lumame, average daily supply is 342.64m3/day, maximum daily supply is 411.17m3/day 
and checked quantity of water intake is 399.17m3/day. Quantity of water intake is enough for average 
daily supply, so water facilities of Lumame are planed by average daily supply and quantity of water 
intake. 

3.2. Water Intake 

 There are two existing boreholes as water sources in Lumame, but total quantity of those 
two boreholes is not enough for new water facilities (first: 57.60m3/day, second: 86.40m3/day, total: 
144.00m3/day), so new borehole was drilled and it was confirmed the quantity of new borehole is 
255.17m3/day. It is not enough for maximum daily supply but satisfied average daily supply, so it is 
planed to use all of three boreholes for this project.  
 From each borehole to reservoir tank, the water is pumped up, the specification of pump at 
borehole is calculated by 9 hours running per day (4 hours in the morning, 4 hours in the afternoon 
and 1 hour recess). Each total head from borehole to reservoir tank is 90m (first), 100m (second) and 
110m (third). Flow volume is 2.00L/sec (57.60m3/day / 8 hours), 3.00L/sec (86.40m3/day / 8 hours) 
and 8.86L/sec (255.17m3/day / 8 hours), so each borehole need 5.5kw, 5.5kw and 15kw of capacity 
of pump.  

3.3. Transmission Line 

 The specification of transmission lines is calculated by the conditions of water intake. 
Diameter is decided by the calculation with Hazen-Williams formula. Existing transmission lines of 
existing two boreholes are combined on the line to reservoir tank. So, existing pumps do not function 
at the same time because of interfering with each other. It is planed to replace new transmission lines 
independently for existing transmission lines, and also planed to set new transmission line for new 
borehole. 
 Distance and diameter of each transmission line is 1927.22m (first: existing, 3”), 1475.14m 
(second: existing, 3”), 1208.09m (third: new, 4”). 

3.4. Reservoir Tank 

 There is an existing reservoir tank (elevated tank) in Lumame. The volume of existing 
reservoir tank is 50m3. Existing reservoir tank is functioning and new reservoir tank is planed to 
satisfy the total capacity of reservoir tank. 
      Required capacity of reservoir tank is 121.30m3, so it is planed 123m3 of reservoir tank by 
elevated type. 

3.5. Distribution Line 

 Distribution lines are calculated by Hazen-Williams formula with peak hourly supply. Now 
distribution lines are already set in Lumame, but some lines are not in the ground, those lines crop out. 
So basically lines are replaced by the necessity of changing diameter, but also are changed at the 
lines that pipes are cropping out. 

3.6. Water Faucet 

 Every existing water faucets are replaced and additional new water faucets are constructed. 



4. Wojel 

4.1. Basal Condition 

 In Wojel, average daily supply is 101.02m3/day, maximum daily supply is 121.22m3/day and 
checked quantity of water intake is 224.64m3/day. Quantity of water intake is sufficient, so water 
facilities of Wojel are planed by average and maximum daily supply. 

4.2. Water Intake 

 There is one existing borehole as water sources in Wojel, but that borehole was abandoned 
and new borehole was drilled. There is no problem about quality and quantity of new borehole, it is 
planed to use new borehole for this project.  
 From the new borehole to reservoir tank, the water is pumped up, the specification of pump 
at borehole is calculated by 9 hours running per day (4 hours in the morning, 4 hours in the afternoon 
and 1 hour recess). Total head from borehole to reservoir tank is 90m and flow volume is 4.21L/sec 
(121.22m3/day / 8 hours), so it is needed 7.5kw of capacity of pump.  

4.3. Transmission Line 

 The specification of transmission lines is calculated by the conditions of water intake. 
Diameter of transmission line is decided by the calculation with Hazen-Williams formula. Distance 
from borehole to reservoir tank is 1000m. Diameter of transmission line is 3”. 

4.4. Reservoir Tank 

 There is an existing reservoir tank in Wojel. The volume of existing reservoir tank is 60m3 
but that reservoir tank was deserted, so new reservoir tank is planed in Wojel. 
      Required capacity of reservoir tank is 63.14m3, so it is planed 70m3 of reservoir tank by 
reinforced concrete. 

4.5. Distribution Line 

 Distribution lines are calculated by Hazen-Williams formula with peak hourly supply. Now 
distribution lines are already set in Lumame, but every water facilities ware abandoned in wojel and it 
is difficult to confirm the condition of existing distribution line, so new distribution line is planed. 

4.6. Water Faucet 

 Every existing water faucets are replaced new and additional new water faucets are 
constructed.



5. Sedie 

5.1. Basal Condition 

 In Sedie, average daily supply is 106.66m3/day, maximum daily supply is 127.99m3/day and 
checked quantity of water intake is 256.32m3/day. Quantity of water intake is sufficient, so water 
facilities of Yetimen are planed by average and maximum daily supply. 

5.2. Water Intake 

 There is one existing borehole as water sources in Sedie, but new borehole was drilled and 
there is no problem about quality and quantity of that borehole, it is planed to use new borehole for 
this project.  
 From the borehole to reservoir tank, the water is pumped up, the specification of pump at 
borehole is calculated by 9 hours running per day (4 hours in the morning, 4 hours in the afternoon 
and 1 hour recess). Total head from borehole to reservoir tank is 110m and flow volume is 4.44L/sec 
(127.99m3/day / 8 hours), so it is needed 7.5kw of capacity of pump.  

5.3. Transmission Line 

 The specification of transmission lines is calculated by the conditions of water intake. 
Diameter is decided by the calculation with Hazen-Williams formula. Distance from borehole to 
reservoir tank is 1455m. Diameter of transmission line is 3”. 

5.4. Reservoir Tank 

 There is an existing reservoir tank in Sedie. The volume of existing reservoir tank is 60m3. 
Existing reservoir tank is located low elevation, so new reservoir tank is planed in Sedie. 
      Required capacity of reservoir tank is 66.66m3, so it is planed 70m3 of reservoir tank by 
reinforced concrete. 

5.5. Distribution Line 

 Distribution lines are calculated by Hazen-Williams formula with peak hourly supply. Now 
distribution lines are already set in Sedie, but some lines are not in the ground, those lines crop out. 
So basically lines are replaced by the necessity of changing diameter, but also are changed at the 
lines that pipes are cropping out. 

5.6. Water Faucet 

 Every existing water faucets are replaced and additional new water faucets are constructed. 



6. Dibo 

6.1. Basal Condition 

 In Dibo, average daily supply is 74.35m3/day, maximum daily supply is 89.22m3/day and 
checked quantity of water intake is 256.32m3/day. Quantity of water intake is sufficient, so water 
facilities of Dibo are planed by average and maximum daily supply. 

6.2. Water Intake 

 There is no existing borehole and any other water facility in Dibo except hand pump, so new 
borehole was drilled and there is no problem about quality and quantity of that borehole, it is planed to 
use new borehole for this project.  
 From the borehole to reservoir tank, the water is pumped up, the specification of pump at 
borehole is calculated by 9 hours running per day (4 hours in the morning, 4 hours in the afternoon 
and 1 hour recess). Total head from borehole to reservoir tank is 90m and flow volume is 3.10L/sec 
(89.22m3/day / 8 hours), so it is needed 5.5kw of capacity of pump.  

6.3. Transmission Line 

 The specification of transmission lines is calculated by the conditions of water intake. 
Diameter is decided by the calculation with Hazen-Williams formula. Distance from borehole to 
reservoir tank is 2070m. Diameter of transmission line is 3”. 

6.4. Reservoir Tank 

 There is no existing reservoir tank in Dibo. Required capacity of reservoir tank is 46.47m3, 
so it is planed 50m3 of reservoir tank by elevated type. 

6.5. Distribution Line 

 Distribution lines are calculated by Hazen-Williams formula with peak hourly supply. Now 
there are no distribution lines in Dibo, so every pipeline for distribution is set as new.  

6.6. Water Faucet 

 Every existing water faucets are replaced and additional new water faucets are constructed. 



7. Amanuel 

7.1. Basal Condition 

 In Amanuel, average daily supply is 326.76m3/day, maximum daily supply is 392.11m3/day 
and checked quantity of water intake is 230.40m3/day. Quantity of water intake is not enough for 
average and maximum daily supply, so water facilities of Amanuel are planed by quantity of water 
intake. 

7.2. Water Intake 

 There are two existing boreholes as water sources in Amanuel, but one of existing 
boreholes is abandoned and quantity of another existing borehole is not enough (144.00m3/day) for 
new water facilities, so new borehole was drilled and it was confirmed the quantity of new borehole is 
86.40m3/day. Total amount of water intake is not enough for average and maximum daily supply but it 
was not found another water intake as drilling, so it is planed to use two boreholes (existing and new) 
for this project.  
 From each borehole to reservoir tank, the water is pumped up, existing borehole and pump 
is functioning well, so at this project, only the pump for new borehole is set. The specification of pump 
at new borehole is calculated by 9 hours running per day (4 hours in the morning, 4 hours in the 
afternoon and 1 hour recess). Total head from new borehole to reservoir tank is 100m. Flow volume is 
3.00L/sec (86.40m3/day / 8 hours), so new borehole needs 5.5kw of capacity of pump.  

7.3. Transmission Line 

 The specification of transmission lines is calculated by the conditions of water intake. 
Diameter is decided by the calculation with Hazen-Williams formula. Existing transmission line is 
functioning, so only new transmission line from new borehole to reservoir tank. 
 Distance and diameter of new transmission line is 2386m. Diameter of transmission line is 
3”.

7.4. Reservoir Tank 

 There is two existing reservoir tanks (elevated tank) in Amanuel. Although the volume of 
existing reservoir tanks are 60m3 and 30m3, both reservoir tanks are leaking. So it is planed to 
construct new reservoir tank, required capacity of reservoir tank is 115.2m3, so it is planed 120m3 of 
reservoir tank by elevated type. 

7.5. Distribution Line 

 Distribution lines are calculated by Hazen-Williams formula with peak hourly supply. Now 
distribution lines are already set in Amanuel, but some lines are not in the ground, those lines crop 
out. So basically lines are replaced by the necessity of changing diameter, but also are changed at 
the lines that pipes are cropping out. 

7.6. Water Faucet 

 Every existing water faucets are replaced and additional new water faucets are constructed. 



8. Gobeze Maryam 

8.1. Basal Condition 

 Since the checked quantity of water intake is 164.00m3/day as a spring, and it is less than 
maximum daily supply and average daily supply, water facilities of Gobeze Maryam are planed by 
total quantity of water intake. 

8.2. Water Intake 

 There is a existing water source in Gobeze Maryam as spring. The water is transmitted to 
the collection chamber by gravity flow and then pumped up to reservoir.  
 The volume of existing collection chamber is 19.87m3 and another 82.63m3 of new 
collection chamber is designed, so totally 102.50m3 of volume of collection chambers are secured. 
Total volume of collection chamber is calculated 15 hours of volume of water intake (i.e. 164.00m3 x 
15 hours / 24 hours = 102.50m3). 
 The specification of pump at collection chamber is calculated by 9 hours running per day (4 
hours in the morning, 4 hours in the afternoon and 1 hour recess). Total head from collection chamber 
to reservoir tank is 100m and flow volume is 5.69L/sec (164.00m3/day / 8 hours), so it is needed 
11kw of capacity of pump.  

8.3. Transmission Line 

 The specification of transmission lines is calculated by the conditions of water intake. 
Diameter is decided by the calculation with Hazen-Williams formula. Distance from water intake to 
reservoir tank is 1300m. Diameters of transmission line are 3”.  

8.4. Reservoir Tank 

 There is a existing reservoir tank in Gobeze Maryam. The volume of existing reservoir tank 
is 50m3. But elevation of existing reservoir tank is not enough to distribute high area, existing 
reservoir tank will be abandoned and new reservoir tank is planed instead. Required capacity of 
reservoir tank is 102.50m3, so it is planed 105m3 of reservoir tank by reinforced concrete. 

8.5. Distribution Line 

 Distribution lines are calculated by Hazen-Williams formula with peak hourly supply. Now 
distribution lines are already set in Gobeze Maryam, but some lines are not in the ground, those lines 
crop out. So basically lines are replaced by the necessity of changing diameter, but also are changed 
at the lines that pipes are cropping out. 

8.6. Water Faucet 

 Every existing water faucets are replaced and additional new water faucets are constructed. 



9. Bikolo 

9.1. Basal Condition 

 In Bikolo, average daily supply is 151.19m3/day, maximum daily supply is 181.43m3/day 
and checked quantity of water intake is 403.20m3/day. Quantity of water intake is sufficient, so water 
facilities of Bikolo are planed by average and maximum daily supply. 

9.2. Water Intake 

 There is one existing borehole as water sources in Bikolo, but new borehole was drilled and 
there is no problem about quality and quantity of that borehole, it is planed to use new borehole for 
this project.  
 From the borehole to reservoir tank, the water is pumped up, the specification of pump at 
borehole is calculated by 9 hours running per day (4 hours in the morning, 4 hours in the afternoon 
and 1 hour recess). Total head from borehole to reservoir tank is 110m and flow volume is 6.30L/sec 
(181.43m3/day / 8 hours), so it is needed 11kw of capacity of pump.  

9.3. Transmission Line 

 The specification of transmission lines is calculated by the conditions of water intake. 
Diameter is decided by the calculation with Hazen-Williams formula. Distance from water intake to 
reservoir tank is 5533m. Diameters of transmission line are 4”.  

9.4. Reservoir Tank 

 There is an existing reservoir tank in Bikolo. The volume of existing reservoir tank is only 
25m3. Moreover, the location of existing reservoir tank is centering of Bikolo town, water pressure for 
distribution is not enough. That is why existing reservoir tank will be abandoned and new reservoir 
tank is planed instead at high area of Bikolo town. Required capacity of reservoir tank is 94.49m3, so 
it is planed 105m3 of reservoir tank by reinforced concrete. 

9.5. Distribution Line 

 Distribution lines are calculated by Hazen-Williams formula with peak hourly supply. Now 
distribution lines are already set in Bikolo, but new reservoir tank is designed to construct at high area, 
it is needed to extend the distribution line. And some lines are not in the ground, those lines crop out. 
So basically lines are replaced by the necessity of changing diameter, but also are changed at the 
lines that pipes are cropping out. 

9.6. Water Faucet 

 Every existing water faucets are replaced and additional new water faucets are constructed. 



9 Mertule Maryam East Gojam Enebsie Sar Midir

10 Yetimen East Gojam Enemay
12 Lumame East Gojam Awabel
14 Wojel East Gojam Awabel
15 Sedie East Gojam Hulet Egu Enesie

16 Dibo East Gojam Enebsie Sar Midir

--- Amanuel East Gojam Machakel
27 Gobeze Maryam West Gojam Quarit
--- Bikolo(Wetet Abay) West Gojam Mecha

9 Mertule Maryam
10 Yetimen
12 Lumame
14 Wojel
15 Sedie
16 Dibo
--- Amanuel
27 Gobeze Maryam
--- Bikolo(Wetet Abay)

9 Mertule Maryam
10 Yetimen
12 Lumame
14 Wojel
15 Sedie
16 Dibo
--- Amanuel
27 Gobeze Maryam
--- Bikolo(Wetet Abay)

16 Dibo

27 Gobeze Maryam

No. Towns

No. Towns

Towns

No. Towns Zone Woreda

No.

9

Lumame12

10 Yetimen

Mertule Maryam

14 Wojel

--- Amanuel

15 Sedie

--- Bikolo(Wetet Abay)



27 Gobeze Maryam

9 Mertule Maryam
27 Gobeze Maryam

16 Dibo

12

Towns

--- Bikolo(Wetet Abay)

9 Mertule Maryam

--- Amanuel

No.

Dibo

Towns

10 Yetimen

12 Lumame

27 Gobeze Maryam

--- Amanuel

15 Sedie

14 Wojel

Lumame

10 Yetimen

14 Wojel

15 Sedie

16

--- Bikolo(Wetet Abay)

9 Mertule Maryam

No. Towns

No.





























































































 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 7 References 

7-2 Result of Test Well Drilling 
(Well Column Diagram) 
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