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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. 
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