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Annex-2
Components of the Project

1. Construction of Water Supply Facilities: 9 towns as listed below

No. Town Population (2016) Water supply amount (2016)
9 | Mertule Maryam 17,829 328.97 m’/day
10 | Yetimen - 3.877 74.33 mSKday
12 | Lumame 13,451 255.17 m’/day
14 | Wojel 3,758 121.22 m*/day
15| Sedie 3,947 87.99 m*/day
16 | Dibo 2,510 89.22 m*/day

Amanuel 12,694 86.40 m*/day
27 | Gobeze Maryam 6,908 114.00 m*/day
Bikolo 5,811 181.43 m*/day

Total 70,786 1,338.73 m’/day

2. Technical Assistance consisting of:
@ To facilitate AWRDB and Woreda water office on the effective support system in proper

management of Water Management Organization (WMO)

® To institutionalize the operation and maintenance structures of WMO

® To secure general understanding among the stakeholders on the operation and maintenance
structures

® To conduct technical trainings on the maintenance and repair of the facilities (implemented
by EWTEC)

® To conduct technical trainings on administrative tasks such as accountancy, book keeping
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Annex-3
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Selected Target Sites
No. Zone Woreda Town
9 East Gojam Enebsie Sar Midir Mertule Maryam
10 | East Gojam Enemay Yetimen
12 | East Gojam Awabel Lumame
14 | East Gojam Awabel Wojel
15 | East Gojam Hulet Egu Enesie Sedie
16 | East Gojam Enebsie Sar Midir Dibo
East Gojam Machakel Amanuel
27 | West Gojam Quarit Gobeze Maryam
West Gojam Bikolo |
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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 171/2.

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.



1. Basic Number

Hydrologic Calculation

Existing

Projection

School

——— Annual Growth Rate of Population ——

42

——— Number of students and beds ——

It is based on the result of field study.

No. Towns Zone | Woreda |Population| of pop. |number of H°CTi':1'it:l'
2012 2016 students
9  [Mertule Maryam |East Gojam |Enebsie Sar Midir 15,124 17,829 7,180 10|
10 |Yetimen East Gojam|Enemay 3,289 3,877 2,346 11
12 |Lumame East Gojam|Awabel 11,410 13,451 5,735 10
14 |Wojel East Gojam [Awabel 3,188 3,758 2,486 10|
15 |Sedie East Gojam [Hulet Equ Enesie 3,348 3,947 2,712 10
16 |Dibo East Gojam [Enebsie Sar Midir 2,129 2,510 2,839 10
- |Amanuel East Gojam|Machakel 10,768 12,694 6,002 10| Growth Rate :
27 |Gobeze Maryam |West Gojam |Quarit 5,860 6,908 4,938 10|
--- |Bikolo(Wetet Abay) |West Gojam [Mecha 4,929 5811 3,000 10
Total 60,045 70,785 37,238 91
2. Water Demand
(AD H 2012) Unit:m3/day
Daily Water Demand(m3/day) Ineffective| Average T:;:rirl\;m :;eua:lyr
No. Towns General | School | Hospital, Giinic Total water Daily Supolv Supplv
20 1/c/day| 5 |/c/day |25 |/c/day 15 % Supply |factor : 1.2)factor : 2.0
9 |Mertule Maryam 302.48 35.90 0.25 338.63 50.79 389.42 467.30 778.84
10 |Yetimen 65.78 11.73 0.28 71.19 11.67 89.46 107.35 178.92]
12 |Lumame 228.20 28.68 0.25 25713 38.57 295.70 354.84 591.40
14 |Wojel 63.76 1243 0.25 76.44 11.47 87.91 105.49 175.82]
15 |Sedie 66.96 13.56 0.25 80.77 1212 92.89 111.47 185.78|
16 |Dibo 42.58 14.20 0.25 57.03 8.55 65.58 78.70 131.16]
--- |Amanuel 215.36 30.01 0.25 245.62 36.84 282.46 338.95 564.92
27 |Gobeze Maryam 117.20 24.69 0.25 142.14 21.32 163.46 196.15 326.92
---__[Bikolo(Wetet Abay) 98.58 15.00 0.25 113.83 17.07 130.90 157.08 261.80
Total 1,200.90 186.20 2.28| 1,389.38 208.40| 1,597.78] 1,917.33] 3,195.56
(AD H 2016) Unit:m3/day
Daily Water Demand(m3/day) Ineffective| Average T:;:rirl\;m :;eua:lyr
No. Towns General School | Hospital, Clinic Total water Daily Supply Supply
20 1/c/day| 5 |/c/day |25 |/c/day 15 % Supply |factor : 1.2)factor : 2.0
9 |Mertule Maryam 356.58 35.90 0.25 392.73 58.91 451.64 541.97 903.28
10 |Yetimen 71.54 11.73 0.28 89.55 13.43 102.98 123.58 205.96
12 |Lumame 269.02 28.68 0.25 297.95 44.69 342.64 41117 685.28
14 |Wojel 75.16 1243 0.25 87.84 13.18 101.02 121.22 202.04
15 |Sedie 78.94 13.56 0.25 92.75 13.91 106.66 127.99 213.32
16 |Dibo 50.20 14.20 0.25 64.65 9.70 74.35 89.22 148.70]
--- |Amanuel 253.88 30.01 0.25 284.14 42.62 326.76 392.11 653.52
27 |Gobeze Maryam 138.16 24.69 0.25 163.10 24.47 187.57 225.08 375.14
---__[Bikolo(Wetet Abay) 116.22 15.00 0.25 131.47 19.72 151.19 181.43 302.38
Total 1,415.70 186.20 2.28| 1,604.18 240.63| 1,844.81) 2213.77| 3,689.62]

Unit of Water Demand :

Ineffective Water :

Factor of Water Supply

20

25

12
20

|/c/day (Average Daily Demand)

1/c/day (School)
1/c/day (Hospital)

(Maximum Daily Supply)

(Peak Hourly Supply)

3. Volume of Water Intake Unit:m3/day
T:;('T”m Volume of Water Intake(Existing)] Volume of Water Intake(New) Volume of Water Intake(Total) Design Volume
No. Towns aly W R k:
Supply . . . ater Water emarks
3/ day Borehole | Spring Total Borehole | Spring Total Borehole | Spring Total Intake | Goverage
0.00 139.35 139.35] 0.00 0.00 0.00 Existing use
0.00 91.96 91.96 0.00 0.00 0.00 Existing use
9 |Mertule Maryam 541.97 0.00 0.00 0.00 0.00 42.59 42.59 0.00 424.01 424.01 424.01 78.23% New
0.00 0.00 0.00 0.00 92.70 92.70 New
0.00 0.00 0.00 0.00 57.41 57.41 New
. Abolishi
10 |Yetimen 12358 000 000 Uy 000 000 000 55056 000 25056] 12358| 100.00%[ rert
0.00 0.00 0.00 250.56 0.00 250.56 New
57.60 0.00 57.60 0.00 0.00 0.00 Existing use
12 |Lumame 41117 86.40 0.00 86.40 0.00 0.00 0.00 399.17 0.00 399.17 399.17 97.08%| Existing use
0.00 0.00 0.00 255.17 0.00 255.17 New
) X X ] ] ] ] Abolishi
14 |Wojel 121.22) 000 000 Gy 000 000 000 9p464 000 22464] 12122 100.00% et
0.00 0.00 0.00 224.64 0.00 224.64 New
) Abolishi
15 |Sedie 127.99 000 000 Gy 000 000 0001 55632 000 25632] 127.99| 100.00%[ orert
0.00 0.00 0.00 256.32 0.00 256.32 New
16 |Dibo 89.22 0.00 0.00 0.00 256.32 0.00 256.32 256.32 0.00 256.32 89.22| 100.00% New
144.00 0.00 144.00| 0.00 0.00 0.00 Existing use
---  |Amanuel 392.11 0.00 0.00 0.00 0.00 0.00 0.00 230.40 0.00 230.40 230.40 58.76%| Abolishment|
0.00 0.00 0.00 86.40 0.00 86.40 New
27 |Gobeze Maryam 225.08 0.00 164.00 164.00| 0.00 0.00 0.00 0.00 164.00 164.00| 164.00 72.86%| Existing use
Abolishi
- [Bikolo(Wetet Abay) | 181.43 o an s o o 000 403,90 000| 40320 18143 100.00%[ e
0.00 0.00 0.00 403.20 0.00 403.20 New
Total 2,213.77 288.00 395.31 683.31] 1,732.61 192.70( 1,925.31 2,020.61 588.01| 2,608.62] 1,861.02 84.07% =




4. Intake, Transmission Facilities

Volume of Water Intake (m3/day)

Elevation(m)

Transmission Pipe, Intake to the ground, the ground to Tank

Pump Plan(8h/day)

Hydraulic

Lifting

Flow

No. Towns i iliti i i i
Wi Spring Borehole Intake Facilities Tank Vertical Length | Diameter | Velocity Grade Head loss Range Volume Spec
Gravity Pump Intake Point| Ground Drop (m) (mm) (m/s) (%) (m) () 1/9) (kw)
139.35 0.00 0.00] 2,737.94| 2,737.94| 2,711.09 26.85 800.00 75 0.37 3.66 2.93 o o —
0.00 91.96 0.00] 2,630.69| 2,630.69| 2667.92 =37.23 440.00 75 0.72 1.70 0.75 40.00 3.19 3.7
9 |Mertule Maryam 42.59 0.00 0.00| 2848.73| 284873 2711.09] 137.64] 301540 40 0.39 8.73 2633 — — —
92.70 0.00 0.00] 2,790.81| 2,790.81| 2,711.09 79.72 790.00 75 0.24 1.72 1.36 o o —
57.41 0.00 0.00] 2,678.33| 2,678.33| 2,664.87 13.46] 1,444.86 75 0.15 0.71 1.03 o o —
10 |Yetimen 0.00 0.00 123.58| 2,382.83| 2405.63| 2445.78 -62.95 60.00 & 219 21513 27 70.00 4.29 5.5
1,250.00 75 0.97 2.93 3.67
0.00 0.00 57.60] 2,418.84| 2,464.13( 2,505.77 -86.93 5500 50 02 515 028 90.00 2.00 5.5)
1,927.22 75 0.45 0.71 1.38
12 |Lumame 0.00 0.00 86.40] 2412.34| 246295 2,505.77 -93.43 500 50 1.83 1090 060 100.00 3.00 5.5
1,475.14 75 0.68 1.51 2.23
0.00 0.00 255.17| 2,407.00| 242495 250577 -98.77 £0.00 &5 261 2252 090 110.00 8.86 15.0
1,208.09 100 1.13 2.76 3.34
14 |Wojel 0.00 0.00 121.22| 2,403.96| 2442.88| 2488.58 -84.62 500 %0 214 2039 1L 90.00 4.21 7.5
1,000.00 75 0.95 2.83 2.83
15 |Sedie 0.00 0.00 127.99] 2,446.25( 2/468.29| 2547.55| -101.30 60.00 %0 226 2255 il 110.00 4.44 1.5
1,455.27 75 1.01 3.13 4.56
16 |Dibo 0.00 0.00 89.22| 2,374.98| 2,420.18( 2452.64 -71.66 95.00 %0 1.58 11.57 o 90.00 3.10 5.5
2,071.06 75 0.70 1.61 3.33
0.00 0.00 144.00] 2,147.20( 2,197.20| 2,302.89| -155.69 10000 %0 255 28.05 20 170.00 5.00 13.0
2,800.00 75 1.13 3.89 10.90
- |Amanuel 0.00 0.00 144.00] 2,302.89| 2,302.89 2,397.78 -94.89] 2,800.00 75 1.13 3.89 10.90 110.00 5.00 9.2
0.00 0.00 86.40] 2,306.14| 2,336.49( 2,397.78 -91.64 32,00 % 1.83 1090 0 100.00 3.00 5.5)
2,386.25 75 0.68 1.51 3.61
27 |Gobeze Maryam 0.00 164.00 0.00] 2,156.40[ 2,156.40( 2,243.37 -86.97] 1,304.06 75 1.29 4.95 6.46 100.00 5.69 11.0
---  |Bikolo(Wetet Abay) 0.00 0.00 181.43] 1,855.63| 1905.63| 1,953.02 -97.39 50.00 65 150 ICO8 060 110.00 6.30 11.0
5,533.39 100 0.80 1.47 8.14
Total 33205]  25596] 141701 — — — — — — — — — — — —
5. Transmission Facilities (Relay Tank)
Water Eeq“i'.ed Vol. of | Additional
No. Towns Intake o:’zra:r:iy Existing | capacity
m3/day () Tank (m3) [ (m3)
9 [Mertule Maryam 91.96 57.48 28.65 28.83]
27 |Gobeze Maryam 164.00| 102.50 19.87 82.63
6. Distribution Facilities (Reservoir Tank)
A\E)Zr”afe Vt;:f:::f Required Capacity Existing | Existing Short Plan of Reservoir Tank
No. Towns Supply Water Reservoirs (m3) Reservoir Use Capacity | Width Length |Net Depth|Number of| Volume Category Remarks
(m3/day) | (m3/day)]| 12 hour | 15 hour (m3) (m3) (m3) (m) (m) (m) Tank (m3)
82.98 82.98 $6.20 = 275 1 82.98|RC Existing use
9 |Mertule Maryam| 45164 42401] 21201 S036) 50361 g | 2940 — 220 1 50.86jsune Meror fExisting use
50.36 50.36 ¢ 5.40 — 2.20 1 50.36Stone Masonry |Existing use
i i 3.00 4.00 2.50 1 30.00|RC New
10 |Yetimen 102.98 12358 . 6436 60.00 0.00 6436 = = = = ———|Stone Masonry | Abolishment
i i 4.50 6.00 2.50 1 67.50|RC New
12 |Lumame 342,64 399.17 17132 50.02 50.02 121.30 2.60 5.20 1.85 2 50.02|Elevated Tank |Existing use
i i 4.00 7.50 2.05 2 123.00|Elevated Tank [New
. 60.00 0.00 = = = = ———|stone Masonry | Abolishi it
14 |Wojel 10102 12122 —| 6314 6314 e e froe e
i i 4.50 6.00 2.50 1 67.50|RC New
15 |sedie 106.66 127.99 . 66,66 60.00 0.00 66,66 = = = = ———|Elevated Tank | Abolishment
i i 4.50 6.00 2.50 1 67.50|RC New
16 |Dibo 74.35 89.22 — 46.47 0.00 0.00 46.47 5.00 5.00 2.05 1 51.25|Elevated Tank [New
60.00 0.00 = = = = ———|Elevated Tank |Abolishment
-~ |Amanuel 326.76 230.40 115.20 = 30.00 0.00 115.20| = = = = ———|Elevated Tank |Abolishment
i i 4.00 7.50 2.05 2 123.00|Elevated Tank [New
27 |Gobeze Maryam |  187.57|  164.00 —| 10250 0% 0001 10550 — — — — ~store Maeery | Abolishment
i i 3.00 7.00 2.50 2 105.00(RC New
—  |Bikolo(Wetet Abay) | 151.19| 18143 — 94.49 2500 000 94.49 — — — — T [frone Masonny JAbolishment
i i 3.00 7.00 2.50 2 105.00(RC New
Total 1,844.81| 1,861.02] 498.53 437.62 578.72 233.72 702.43 — = i — 868.47

7. Distribution Facilities (Pipeline)

Distribution pipelines of each site are determined by the hydraulic calculation.
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