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1. Background 
Water is the most crucial matter that enabled life to strive on the planet earth; and the very 

existence and civilization of human beings has always been linked with access to water for 

domestic supply, agriculture, transport and recreation. Clean and safe drinking water supply is 

necessary for a healthy and prosperous community and provision of such resources is the 

responsibility of any functioning government. The UN general assembly, on its resolution 

64/292 adopted the resolution “The human right to water and sanitation” in 2010, calling upon 

states and international organizations to provide all necessary resources in order to provide 

safe, clean, accessible and affordable drinking water and sanitation for all (UN, 2010). Several 

conventions also stipulate on the necessity of the protection of civilian water infrastructures 

during a war.  

 

This BHA Grant project is designed to provide integrated humanitarian response to conflict 

affected and drought affected population in Tigray, Afar, Oromia and Somali Regions. The grant 

has several program interventions including WASH. WASH was designed to embrace 

interdependent sub-sector like Water Supply, Sanitation and Hygiene. The provision of water 

supply system will be implemented in fourteen (14) selected kebeles of different Region 

(Tigray, Somali, Oromia and Afar Region).  This grant has water supply activity like: Water 

Supply System Solarization for motorized deep wells, and installation of SQFlex technology to 

existing shallow wells. 

2. Objective : 
The main objective of the technical assessment was: 

▪ To determine whether the selected Deep well & existing structures have a potential to 

produce enough amount of water that could allow installation of the solarized system  

asses the current capacity of WASH committee and 

▪  Identify any gaps related with WASH service management that needs improvement, 

▪ To collect primary and secondary data related with water demand borehole data and 

Water quality.  



3. Data Collection Methods  

The technical assessment was conducted in coordination with woreda water office, regional 

water bureau and GOAL Ethiopia WASH Technical Teams. Two stage Data collection 

techniques were employed in the selected kebele and woreda water office.  

4. Key Informant Interview 

Discussion with the Regional Water Bureau representative, Woreda water office representative 

and kebele WASH committee was carried out to acquire data related with water service 

provisions and water scheme management.   

5. Deep Well Field Visit 

 As part of data collection, field visits were conducted in Aba’ala Woreda with the Regional 

Water Bureau. During the visit the Regional Water Bureau indicated that the Gelayso Water 

Supply system proposed by GOAL in the Original proposal was already in the process of 

solarization by VSF-Germany through funding from BHA and advised GOAL to Change the 

site to a different location. GOAL has done discussions with VSF-G and confirmed their plan 

of the solarization. UNICEF has solarized a nearby water supply system to the Farda WSS in 

Somali Region. Accordingly, the two regions requested GOAL to change the sites. After 

discussing with the Afar Regional Water Bureau an alternative site was proposed by the 

Regional Water Bureau to be in Gulina woreda and Somali Regional Water Bureau proposed 

the site to be in Harshin Woreda. GOAL, the Regional Water Bureaus and the Woreda Water 

Offices have done a preliminary assessment in Gulina and Harshin woredas and selected the 

Ayga Water Supply Scheme in Gulina and Abukar Ahmad Kebele WSS in Harshin Woreda for 

solarization. Accordingly, scheme functionality and current physical state were recorded. This 

will enable and be used to identify the area where well development works and are required 

within the deep well. 

A. Ayga Water Supply System 
1. Collected Data: 

Population Size=3250 Individuals 

Pipe length =2312m (Running distance) 



 

2. Daily Project Water Demand 

The scheme was non-operational due to a malfunctioning generator and the communities 

had to travel far distances to access unsafe surface water sources. The scheme was 

providing water to 3250 individuals. 

 

Value Units
130 m3/day

5 hours/day
26.1 m3/hr
19.0 m3/hr

Value Units
705 m
820 m
115 m

Length
(m)

Inner
Diameter

(mm)

Roughness
Coefficient

Minor Loss
Coefficient

(K)

Friction
Losses

(m)

Minor
Losses

(m)
79 63 120 1 5.10 0.15
70 110 120 16 0.30 0.25

2163 90 150 2 16.30 0.07
21.70 0.47

Value Units
137.2 m

Total Dynamic Head
Item Notes
Total Dynamic Head 145 TDH is considered for the design

Wellhead to Ground at water source 
Ground at water source to Reservoir
Friction and Minor Losses

Pump to Wellhead

Item Notes
Elevation at Pump Position:
Elevation at top of water tank:
Static Head
Friction and Minor Losses
Pipe Section
(e.g. pump to wellhead, treatment to 
storage)

Design Flow and Total Dynamic Head

Total Dynamic Head

Design Flow Rate
Item Notes

Static Head

Design Demand
Estimated hours of operation:
Estimated flow rate:
Chosen design flow rate:

Afar Region 650 HH Camel 0 per HH

Zone-4 3250 People Cattle 0 per HH
Gulina Woreda 5 People per HH Goat 4 per HH
Ayga Kebele 0.0223 Growth Rate Sheep 0 per HH

Year 2024 2029 2034
Population 3250 3629 4052

Caw and Camel 0 0 0
Goat and Sheep 2600 2903 3242

Location

Livestock Population

Current 
Population

Livestock 
Population

Population Projection (2024-2034)



 

Note: The existing pump has a capacity of driving water with a discharge 6l/s of at 

head of 165m, with this capacity it can meet the current water demand during peak 

sun hours (6hrs). 

The basic components of calculating daily water demand above includes: 

• Calculating total population, 3250 individuals and average daily consumption of the 

individuals which is 20l/person/day. 

• Water demand for goats has been considered. 

• Water demand of 5% of average daily demand was considered for transient people 

at public services  

• Water loss on the main and distribution lines, on reservoir and public distribution 

assumed to be 5% of the domestic demand. 

• We assumed an average life span of the equipment being used in this project is 

around 10 years. 

The safe yield of the borehole installed is greater than the anticipated future water 

demand, 20 l/s > 6 l/s. Therefore, the pump and safe yield of the borehole will 

satisfy the water demands of the community. 

1. Designing the PV system for an AC pump with Inverter 

The PV system design can be managed and done by using Grundfos or COMPASS software 

design, GOAL has used COMPASS software to design and size solar system components. 

The below listed specification of solar system components are the minimum requirements for 

selected solarization of Ayga Kebele water supply scheme in Afar Region. 

 

 

Average individual daily demand 20 lit per capital
Average Goat and Sheep daily demand 5 lit per animal
Average daily demand of transient people at 
public services 5%

of domestic daily 
water demand

System Water Losses 5% of (B2 +B3)
Design Period 10 Years

Year 2024 2029 2034
Domestic Daily Water Demand (M3) 65 73 114
Public Demand for Transient Population (M3) 3 4 6
Livestock Daily Water Demand (M3) 3 4 4
System daily Water Losses (M3) 4 4 6
Design Daily Demand  (M3) 75 84 130
Anticipated Future Daily Design Demand (M3) 130

Design Criteria



1.1 PV Modules (Mono/Poly-Crystalline) 

 



5.2 Hybrid Solar pumping Controller 

 

 

 

 



1.2 Surge Protection Device to protect Pump Accessories 

 



1.3 PV Disconnect 

 



5.5 PV Protect 1000-125 

 



 



B. Abukar Ahmed Kebele Water Supply System 
1. Collected Data: 

Population Size=4005 Individuals 

Pipe length =2900m (Running distance)

 

2. Daily Project Water Demand 

The scheme was non-operational due to a malfunctioning generator and the communities 

had to travel far distances to access unsafe surface water sources. The scheme was 

providing water to 4005 individuals. 

 

Value Units
151 m3/day

7 hours/day
25.2 m3/hr
21.5 m3/hr

Value Units
936 m

1186 m
250 m

Length
(m)

Inner
Diameter

(mm)

Roughness
Coefficient

Minor Loss
Coefficient

(K)

Friction
Losses

(m)

Minor
Losses

(m)
300 90 120 1 4.29 0.04
15 90 120 6 0.21 0.27

2900 90 120 2 41.50 0.09
46.01 0.40

Value Units
296.4 m

Total Dynamic Head
Item Notes
Total Dynamic Head

Wellhead to Ground at water source 
Ground at water source to Reservoir
Friction and Minor Losses

Pump to Wellhead

Item Notes
Elevation at dynamic water level:
Elevation at top of water tank:
Static Head
Friction and Minor Losses
Pipe Section
(e.g. pump to wellhead, treatment to 
storage)

Design Flow and Total Dynamic Head

Total Dynamic Head

Design Flow Rate
Item Notes

Static Head

Design Demand
Estimated hours of operation:
Estimated flow rate:
Chosen design flow rate:

Somali Region 890 HH Camel 0 per HH

Fafan Zone 4005 People Cattle 0 per HH
Harshin Woreda 4.5 People per HH Goat 2 per HH
Abukar Kebele Sheep 0 per HH

Year 2024 2029 2034
Population 4005 4472 4993

Caw and Camel 0 0 0
Goat and Sheep 1780 1988 2219

Location

Livestock Population

Current 
Population

Livestock 
Population

Population Projection (2024-2034)



 

Note: The existing pump has a capacity of driving water with a discharge 6l/s of at 

head of 300m, with this capacity it can meet the current water demand during peak 

sun hours 7hrs). 

The basic components of calculating daily water demand above includes: 

• Calculating total population, 4993 individuals and average daily consumption of the 

individuals which is 20l/person/day. 

• Water demand for goats has been considered. 

• Water demand of 5% of average daily demand was considered for transient people 

at public services  

• Water loss on the main and distribution lines, on reservoir and public distribution 

assumed to be 5% of the domestic demand. 

• We assumed an average life span of the equipment being used in this project is 

around 10 years. 

The safe yield of the borehole installed is greater than the anticipated future water 

demand, 7 l/s > 6 l/s. Therefore, the pump and safe yield of the borehole will 

satisfy the water demands of the community. 

2. Designing the PV system for an AC pump with Inverter 

The PV system design can be managed and done by using Grundfos or COMPASS software 

design, GOAL has used Grundfos online system design application to design and size solar 

system components. The below listed specification of solar system components are the 

minimum requirements for selected solarization of Abukar Ahmed Kebele water supply 

scheme in Somali Region. 

 

Average individual daily demand 20 lit per capital
Average Goat and Sheep daily demand 5 lit per animal
System Water Losses 5% of (B2 +B3)
Design Period 10 Years

Year 2024 2029 2034
Domestic Daily Water Demand (M3) 180 89 141
Livestock Daily Water Demand (M3) 2 2 3
System Water Losses (M3) 9 5 7
Design Demand (M3) 191 97 151
Anticipated Future Design Demand (M3)

Daily Project Water Demand (2024-2034)

151

Design Criteria



 



 



 

 

 

 



 

 

 



 

 



 

 

 

 



 


