
STATE OF ERTIREA 

MINISTRY OF LAND, WATER AND ENVIRONMENT 

 DEPARTMENT OF WATER RESOURCES 

 
 

DESIGN REPORT  

OF  

DEGRA MERETO WATER SUPPLY SYSTEM 
 
 

 
 
                      
 
 
 
 

 February 2016 
 

Asmara 
  



Page 2 of 45 
 

TABLE OF CONTENTS 

1.  INTRODUCTION ................................................................................................................. 4 

1.1.  Background and Location of Project Area ....................................................................... 4 

1.2.  Scope and Objectives ....................................................................................................... 4 

1.3.  Methodology and Approach ............................................................................................. 4 

2.  WATER DEMAND PROGNOSIS ...................................................................................... 6 

2.1.  Estimation of Design Population ...................................................................................... 6 

2.2.  Domestic Water Demand ................................................................................................. 7 

2.3.  Water Demand Factors ..................................................................................................... 8 

3.  WATER SUPPLY SYSTEM ................................................................................................ 9 

3.1.  Water Source .................................................................................................................... 9 

3.2.  Pump Design .................................................................................................................... 9 

3.3.  Power Supply ................................................................................................................. 10 

4.  PIPELINE ............................................................................................................................ 10 

4.1.  Pipeline Materials ........................................................................................................... 10 

4.2.  Design of Pipeline (Transmission and Distribution pipes) ............................................ 10 

4.3.  Transmission Mains ....................................................................................................... 12 

4.4.  Distribution Mains.......................................................................................................... 13 

4.5.  Pipe Depth and Location ................................................................................................ 13 

4.6.  Valves ............................................................................................................................. 14 

4.7.  Air Release Valve ........................................................................................................... 14 

4.8.  Pressure Reducing Valve ............................................................................................... 14 

4.9.  Flow Control Valve ........................................................................................................ 14 



Page 3 of 45 
 

4.10.  Thrust Protection ........................................................................................................ 15 

5.  WATER SUPPLY FACILITIES ....................................................................................... 15 

5.1.  Reservoir ........................................................................................................................ 15 

5.2.  Public Fountains ............................................................................................................. 16 

6.  CONCLUSION AND RECOMMENDATION ................................................................. 17 

ANNEXES ................................................................................................................................... 18 

ANNEX 1. CONSTRUCTION AND COST ESTIMATION .................................................. 19 

1. (8m3*3)Three Polyethylene Reservoir (PE) of 8m3, Interconnected .................................. 20 

2. PUBLIC FOUNTAIN ............................................................................................................. 22 

3. PIPING, FITTING AND TRENCHING .............................................................................. 24 

4.SPECIFICATION AND QUANTITY OF PIPES AND FITTING ..................................... 25 

5. PUMP AND SOLAR PANNEL MODULES ........................................................................ 27 

6. CONTROL HOUSE ............................................................................................................... 28 

7. PROJECT COST SUMMARY .............................................................................................. 30 

ANNEX 2. EPANET ANALYSIS .............................................................................................. 31 

ANNEX 3: DRAWINGS............................................................................................................. 33 

ANNEX 3.1: Contour Line ....................................................................................................... 34 

ANNEX 3.2: Profile Line from Well to Reservoir ................................................................... 35 

ANNEX 3.3: Profile Line from Reservoir to PF 1 ................................................................... 36 

ANNEX 3.4: Profile Line from PF 1 to PF 2 ........................................................................... 37 

ANNEX 3.5: Public Fountain Design Drawing ........................................................................ 38 

ANNEX 4: EPANET MAP ......................................................................................................... 39 

ANNEX 5: PUMP SELECTION/DESIGN RELATED DATA .............................................. 40 



Page 4 of 45 
 

1. INTRODUCTION 

1.1. Background and Location of Project Area 

The project intervention area is the village of Degra Mereto, located in Segeneiti subzone in 

Debub Region. The village’s population is estimated at 1,000, which hugely depend on 

subsistent agriculture, cattle herding, limited small scale irrigation activities, and small scale 

trade as source of livelihood income. The population is largely of Christian religion with very 

few Muslims. Tigrigna is most dominant ethnic population with very few Saho tribes. The 

village is easily accessible via the Asmara-Segeneiti main asphalt route and all weather gravel 

roads that links to the main asphalt road. The geographic location and spatial extent of the survey 

area is depicted in figure 1. 

1.2. Scope and Objectives 

The main objective of the project is to provide the village community with safe and adequate 

water supply for domestic use and proper sanitation. The specific objectives of the project are: 

 

 Improve people access to safe and adequate drinking water; 
 

 Minimize prevalence of water born and related diseases and improve community health; 
 

 Avoid time-consuming water fetching, and promote community to engage in activities 

that bring improved socioeconomic standing. 

 To improve poor sanitation condition/practices. 

 To upgrade water supply system with appropriate technical capacity to supply clean and 
adequate water. 

The scope of the study will cover both water supply system designs along with detail bill of 

quantity and cost requirements, design drawings and related technical specifications or 

requirements to be adopted during the implementation period. 

1.3. Methodology and Approach 

i. Desk study: spatial data such as Quickbird satellite images with 0.6 m resolution was 

employed to generally delineate the boundary of the intervention related with water 

supply system development.   
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Figure 1. Location map of the project area 
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ii. Field study: two day field visit carried out, and relevant data/information for water 

supply system design was collected  

a. Through thorough discussion with village administrator, water use committee and 

designated village elders and inhabitants;  

b. By conducting topography survey from the well to reservoir along anticipated 

paths pipeline networks, reservoir site or position, and public fountains. 

 

iii. Data processing, analysis and Interpretation: Collected data/information during desk 

and field study was then processed and analyzed with appropriate analytical methods and 

approaches, and working regulatory standards and procedures. Analysis results were then 

presented in form of comprehensive design report.   

 

 

2. WATER DEMAND PROGNOSIS 

2.1. Estimation of Design Population 

The village Degra Mereto has a total population of 200 households. According to the current 

statistical report of the village administration the community has a total population size of 1,000 

individuals. The Water supply improvement scheme will be designed for ten years design period. 

Adopting a 3% annual population growth rate, this is common for such rural population in 

several regions of Africa.  

Using the increasing population method: 

                     PF = Pp (1 + i) n 

Where: PF = Future (projected) population 

 Pp = Present population 

i = Annual growth rate 

n = number of years of projection 

Therefore, the projected population after ten years will be 1,344. (See table 1) 
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Table 1: Population estimation   

Project Area/Village Population (Year-2017) Population (Year-2027)* 

Degra Mereto 1,000 1,344 

*Population projection rate of 3% is adopted. 

 

2.2. Domestic Water Demand 

The determination of water demand is a basic consideration in design of the water supply 

facilities. According to the WHO standard figure, the average daily per capita water demand for 

communities that use public water point is 20 litres per day. The consumption is dependent on 

the level of service as tabulated table 2. 

The total daily water demand for any particular year within the design period shall be determined 

by applying the projected served population for that year to the total per capita water 

consumption. The total average daily demand of the present and 10-year period will be then:  

 

Table 2: Level of service versus consumption rate  

Level of Service Consumption rate (litres/capita/day) 

House connection 120 

Yard connection 100 

Public Fountain 20 

Hand Pump Supply in the Lowlands 15 

Hand Pump Supply in the Highlands 10 

 

Present average daily demand = 20 l/c/d x 1000 = 20 m3/day 

Future average daily demand = 20 l/c/d x 1344 = 27 m3/day 
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2.3. Water Demand Factors 

The accepted demand factors on past projects vary from 1.20 to 1.50 for maximum daily demand 

and 1.50 to 2.0 for peak hours of the average daily demand. These factors multiplied by the 

average daily demand may be used on the basis of the following criterion (see table 3). 

Table 3: Demand factor multiplier for varying type of area or use 

 

 

 

 

For this village, the adopted daily and hourly factor is based on recommended water demand 

factor of 1.20 of the average daily demand and the maximum hourly water demand factor of 2.0 

of the average daily demand respectively as tabulated above. 

 

Applying the demand factors to the computed average daily demand for Degra Mereto as shown 

in table below, the maximum daily demand and peak hourly demand for the village in 10-year 

period is estimated to be as follows: 

 

Table 4: Average daily, maximum daily, and peak hourly demands  

Demand 
Demand 
Factor 

Unit 
Present 
Demand 

10-year 

Average daily demand   
Litres/day/capita 20,000 27,000 

l/sec 0.93 1.25 

Maximum daily demand 1.2 l/sec 1.12 1.5 

Peak hourly demand 2 l/sec 1.86 2.5 

PUMPING HOURS IS TAKEN TO BE 6 AS DESIGN CRITERION 6 

 

Type of Area Max. Day Peak Hour 

Commercial or Industrial 1.50 3.0 

Urban or Town  1.30 2.5 

Village or Residential 1.20 2.0 
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The maximum daily demand and the peak hourly demand will be used for designing 

transmission and distribution pipes respectively. 

 

 

3. WATER SUPPLY SYSTEM 

3.1. Water Source 

The whole village is supposed to be supplied from the borehole. The source has a moderate 

amount of yield, which can supply the village. As it was deduced above, the required water 

demand of Degra Mereto is 1.5 l/sec for 6 hours of pumping. The current available water is 

slightly more than the required demand of the village. As it was seen from the result, the source 

can secure village’s water demand.  

3.2. Pump Design 

Under normal conditions for which the pump is directly to supply water to the community, the 

pump discharge capacity must be equal to the maximum hourly demand. Where the water 

distribution system has a reservoir, the pump capacity must be equal to the maximum daily 

demand. However, the latter case is rarely used and not practical, that the pump capacity of the 

village is designed based on the maximum daily demand. 

The pump is designed conservatively to be able to supply the required amount of water demand 

.The total dynamic head is computed by determining the static head which is the difference in 

elevation of water from the suction level to the discharge water level in the reservoir plus the 

total head loss due to friction in the suction, transmission line, pipe fittings and velocity head at 

the discharge point. 

The maximum daily demand of Degra Mereto for a 10-year period is 1.5 l/sec. Which governs 

the type of the pump to be selected hence, a submersible pump with such yield and total dynamic 

head will be selected for the system. 

The elevation difference between the source and the proposed location of the reservoir is 145.77 

m. Taking the suction level to be 36.5 m and considering friction loss and other residual lose 

(major and minor loses) in the pipeline as 3.012 m/Km for 3” PN 10 bar HDPE pipe (see epanet 

2.0 software analysis) and also 2.1 m height of the reservoir, the total dynamic head is computed 
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to be around 192 m (145.77+36.5+3.1+2.1). Therefore, a submersible pump of 5.5 kW power 

and SP 5A-60 type that discharges at 1.5 l/sec for a total dynamic head of 195 m (+ 2%) should 

be installed in well source and the type of the pump will be submersible pump (Grundfos 

software analysis). 

3.3. Power Supply 

The power source of the villages has been selected on the bases of sustainability, running cost, 

the total head of the system, and capacity of the selected pump to drive the water column to 

reservoir. Currently there is no access to electric power and hence, the source of power for the 

village will be solar system. However, considering the likely availability of electric power in the 

near future, inverter should be installed. 

 

4. PIPELINE 

4.1. Pipeline Materials 

There are two recommended pipe materials to be used in this water supply project namely high 

density Polyethylene (HDPE) and Galvanized Iron pipes (GI) taking consideration future 

development of the water supply. Their specification is given below. 

 Specification of (HDPE) pipes and fittings for portable water: pipes meeting the specification 

with high density Polyethylene (HDPE) PN16.The material from which pipe and fittings are 

made shall consists substantially of high density Polyethylene, to which may be added only 

those additives that are needed to facilitate the manufacture of production of sound and 

durable pipes, and fittings of good surface finish, mechanical strength and capacity. 

 

 Specification of Galvanized Iron pipes and fittings for portable water: -This standard applied 

to black and hot dipped zinc-coated (galvanized) welded steel pipe for water supply, ASTM-

A120-69. All GI pipes and fittings must be capable of withstanding a maximum working 

pressure of 100 m (10 bars). 

4.2. Design of Pipeline (Transmission and Distribution pipes) 

The minimum system pressure requirements are 6m in faucet for village system and 10m faucet 
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for town system. These values are set in the design criteria to be applied in the design of the 

transmission and distribution pipes. Consideration is given to projected water demands, 

adequacy and dependability of all facilities, the physical conditions known to exist at the time 

and place of installation and the probable operating requirements. 

Analysis is made to ensure that proposed pipelines are adequate in size to deliver the required 

flows at pressures above the minimum specified. Moreover, the determination of the size of the 

pipe is to select a combination of pipe size and pump type that can give minimum investment 

cost and running cost. Pipe costs increase with increase of diameter but, conversely, pump and 

running cost decrease with increase in pipe diameter because of reduction in friction loss. 

Analyzing the system includes system modeling with the use of epanet 2.0 software and Hazen-

Williams Formula with the concern for the least cost design and hydraulic simulation of 

branched water distribution system. The conditions analyzed include maximum daily, peak 

hourly and minimum hour demand. Transmission mains are designed to supply the maximum 

daily demand or the maximum discharge of water sources passing through the transmission 

mains. Distribution main is analyzed and sized using the peak hourly demand. 

The size of pipe is computed by using Hazen-Williams formula and is given as follows: 

 Q = 0.28753 X C X D 2.63 X S 0.54 

Where  

 Q = peak hour demand (cms) 

 C = Hazen-Williams velocity coefficient, it is 120 for new PVC pipes. 

 D = Inside diameter of pipe (m) 

 S = Hydraulic gradient (m/m) 

Hydraulic gradient is the slope of the hydraulic gradient line drawn from the minimum water 

level elevation at the source to the elevation of the minimum required head in the system at the 

reservoir (or farthest tap or faucet). 

The head loss due to pipe friction is calculated using Darcy-Weisbach formula: 
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  Hf = fLv2 

       2gd 

Where 

 hf = head loss due to pipe friction 

 f = a non-dimensional friction coefficient 

 L = length of pipe 

 v = mean velocity of flow 

 d = internal diameter of pipe 

 g = gravitational acceleration (9.81 m/s2) 

And the velocity is computed using the Colebrook-White formula: 

  V = -2(2gdi) 0.5 log10 {[k/3.7d) + (2.51µ)/ (d (2gdi) 0.5]} 

Where 

 v = velocity of flow 

 i = hydraulic gradient = H-L, where H=head and L=length of pipe  

 k = roughness of pipe  

 µ = kinematic viscosity of water (at 200 it is 1.10X10-6 m2/s) 

4.3. Transmission Mains 

The main pipeline or transmission line will be laid to connect the source with the proposed 

reservoir. The design of the transmission mains shall be correlated with projected water supplies 

from the source facility to storage. The sizing of all transmission mains shall take in to 

consideration the minimum pressure specified, which is equivalent to: 

= the total head loss in the rising main + head loss in the head work + head loss in the 

transmission main + head loss at exit 
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Head loss in the rising main includes the friction loss in the rising galvanized iron pipe up to the 

pump house. Head loss in the head work include the friction loss in water meter, gate valve,  

bends, elbows, tees, wash out, air release valve and pressure gauge, and non-return valve, etc. 

Head loss in the transmission main includes head loss in the transmission pipe, end valve at 

reservoir, fittings-bends, elbows and tees. Based on the geological and topographical feature of 

the locality, it is recommended to use high density Polyethylene (HDPE). The size of this 

transmission pipe will be 3” (75 mm) PN16 and maximum system pressure shall be 195 meters. 

The total length of the transmission pipe is 2.6 kilometers with nominal pressure PN16. The 

hydraulic computation, which was done with the help of epanet 2.0 software to assess the 

pressure, head, flow, and pipe size, is also annexed.  The plan and profile of transmission line 

from the source to the reservoir is shown in drawings annexed at the end of this document. 

4.4. Distribution Mains 

Distribution lines shall be laid to connect the public fountains with the service reservoir. The 

design of the distribution mains shall be such that the minimum specified pressures can be 

maintained. Normally, peak hourly demand flows shall be used in determining the size of 

distribution mains. Water system shall be designed to maintain normal operating pressure of not 

less than 6 meters in village areas within the distribution system and the maximum system 

pressure shall be 100 meters (10 bars). The distribution network shall be a combination of GI 

pipes and HDPE pipes. The GI pipes will be laid in hard strata. The highly density polyethylene 

(HDPE) pipes will be on common earth formations. The village will have two public fountain 

connected with the reservoir with pipe line of around 0.4 kilometer’s. The distribution pipe line 

will be HDPE 2 ½ ”(63 mm) diameter all with PN 10 pressure. 

4.5. Pipe Depth and Location 

All the transmission and distribution pipes shall be installed so that the top of the pipe is not less 

than 0.75 meters below the street or surface. When conditions dictate that the cover is less than 

the cover set above or installation requiring extensive cover calculation shall be made to ensure 

that the mains can withstand the maximum internal and external forces to which they may be 

subjected with an ample safety factor. Considerations should also be given in these cases to the 

use of alternative materials and the possibility of encasing the pipeline or constructing protective 
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slab over the pipeline.  

The proposed location of a pipeline within a street is dependent on the physical features of the 

street. Where possible, pipelines should be installed far away from roads and as far as possible 

from any existing substructure facilities and other physical features when selecting final pipeline 

alignment. 

4.6. Valves 

To control and regulate the flow in the pipeline, appropriate valves and fittings with their 

respective chambers will be fixed at proper locations along the path of the pipeline. 

4.7. Air Release Valve 

This valve should be installed at major summits of transmission mains and downstream of 

control valves. These valves will automatically permit the escape of large amount of air during 

pipeline filling, or to automatically admit air into the pipeline to replace water rushing out in the 

event of a main break or planned shutdown to avoid a vacuum condition. To release small 

pockets of air, which gather at high points, once the transmission pipeline is filled under 

pressure, number of air release valve will installed during installation of the pipe line. 

4.8. Pressure Reducing Valve 

This valve is used automatically to reduce high pressure along the pipeline to a steady lower 

required pressure and to automatically close tight when a pressure reversal occurs. One pressure 

regulating valve will be installed along transmission main near the well head at the borehole 

source. 

4.9. Flow Control Valve 

The use of flow valve depends on the type of controls and means of operation to be employed for 

the system. Normally, these are located branches on distribution mains and adjacent to major 

water work components such as reservoirs, pumping stations, wells so that it will be possible to 

isolate the component to perform normal or emergency maintenance and repair works. Valves 

should have a minimum cover of 0.30 meters between the finished surface of the street and the 

top of the operating nut. 

All valves should be fitted with a standpipe and cap; in special cases where traffic flow is light, 
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valves should be placed on valve boxes. 

4.10. Thrust Protection 

A reaction or thrust device shall be provided at all elbows and bends of more than 11.250 (11.25 

degree) in the horizontal plane and at all tees, reducers and at crossings. In addition, thrust or 

anchor blocks shall be employed on all vertical bends with greater deflection and all other 

locations where movement of the pipe could occur. 

Thrust devices shall be in cast in place concrete with metal harness. The bearing capacity of the 

surrounding soil shall be taken in to account in the design of the thrust blocks which shall be 

poured on undisturbed soil. 

 
5. WATER SUPPLY FACILITIES 

5.1. Reservoir 

The storage capacity of the reservoir is designed to meet one-third of the total daily demand to 

balance in the daily fluctuations. The daily fluctuation is the incremental difference between 

maximum daily and peak hourly demands. The required capacity will then be 27 m3 after ten 

years; taking one third of the daily demand it will be 9 m3. However, 24 m3 (i.e. 8 m3 x 3) PE 

reservoir, which is unique and economical from the reservoirs adopted in Eritrea will be utilized. 

It has the durability of 50 years and it can resist temperature from -200C to 800C.            

The reservoir will be located at the top of a hill (UTM Coordinate: 513746 Easting, 1662818 

northing, at altitude of 2223 m above sea level), which is a strategic location so as the 

distribution system flows to the community water points, by gravity with a required pressure. 

The reservoir will be made up of plastic wall. Reservoir piping includes inlet, outlet, drain, vent 

and gate valves to control inflow, outflow and drainage.  

The required elevation of the bottom of the reservoir is computed to be at least equal to but 

preferably higher than the elevation of the tap in the system plus the minimum pressure head 

required plus the total head loss from the point up to the public fountain. The hydraulic 

computation of the distribution system fulfils this requirement. 
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5.2. Public Fountains 

The public fountains shall be constructed using stone masonry in cement mortar as per the 

attached drawing. They are positioned at convenient and strategic locations where the expected 

beneficiary would not require himself to walk more than 500 meters. Each fountain will have six 

taps, three on the front and three on the back side allowing six people to draw water 

simultaneously. The platforms for water containers will have 1% slope so that the spilled water 

will easily drain off. Moreover, a wall fence with wire mesh shall be constructed to enclose the 

central body of the public fountain. The floor area around the public fountain should have an 

apron with sufficient slope to facilitate drainage. The station will have water meter and 

associated fittings and valves.  

Table 5: The geographic location of proposed sites for public fountain 

Public fountain  Easting Northing Altitude (m) (a.m.s.l) 

Public fountain 1          513652 1662744 2,208 

Public fountain 2          513446 1662749 2,111 
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6. CONCLUSION AND RECOMMENDATION 

The implementations of the water supply project improvement will involve 2.6 kilometres 

transmission line and 0.4 kilometres distribution line. This is the key factor for the village to get 

clean and sufficient water. Therefore we recommend: - 

 

 The development of this water supply system should recover the costs of the project 

implementation from the proper management of the water and benefit found from tariff 

by creating wash commits (that coordinate the use of the water supply system). 

    

 In addition the community should have proper awareness as to how to use water 

resources in an efficient manner. This project will also be implemented in such a manner 

that the health risks due to sanitation will be reduced to a higher amount. 

 

 Considering the future accessibility of the region to electric power, an inverter which 

enables alternate usage of solar and electrical energy at any time should be installed. 
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ANNEX 1. CONSTRUCTION AND COST ESTIMATION 
 

Engineering construction 

A unit priced based cost of construction is estimated on the current basis of construction. These 

prices may be regarded as the year 2016-2018market prices. However the construction cost may 

escalate depending on the market situation. 
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1. (8m3*3)Three Polyethylene Reservoir (PE) of 8m3, Interconnected 

ITEM 
NO 

ITEM DESCRIPTION UNITS   QTY 
UNIT 

PRICE 
(NAKFA) 

TOTAL 
PRICE 

(NAKFA) 

1. EARTH WORK 

1.1.1 
Site preparation, clear up and  
removal of top soil up to  30cm depth 

m2 10.56 30.25 319.51 

1.1.2 
Cart away surplus excavated material 
and deposit at an appropriate tip 

m3 5.28 324.07 8043.42 

1.1.3 
Excavate for the hard core fill to 
depth of 20cm from the cleared 
surface (NGL). 

m3 2.11 201.67 425.52 

1.1.4 
25cm thick basaltic or equivalent 
hard core blended with stone chips 
and aggregates. 

m3 2.64 201.69 532.59 

1.1.5 

Excavation 1m downstream of the 
waste manhole and soak-away-pit of 
1.5x2x2m filled with gravel and 
boulders and connected by PVC 
drainpipe. 

m3 6 294.53 1,767.18 

Subtotal 11,088.22 

  

2. CONCRETE WORK 

1.2.1 
Lean concrete C-5, 5cm thick above 
the hard core. 

m2 10.56 411.80 4349.64 

1.2.2 

10cm thick concrete for floor slab 
class C-25, with minimum cement 
content ratio of 360Kg/ m3 of 
concrete. 

m3 1.06 
 

16,114.03 
 

17,016.42 

Subtotal 21,366.06 

3.PE RESERIVIOR 

1.3.1 Reservoir (PE)*    m3  24  38,400.00 

Subtotal 38,400.00 
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1. (8m3*3)Three Polyethylene Reservoir (PE) of 8m3, Interconnected 

ITEM 
NO 

ITEM DESCRIPTION UNITS   QTY 
UNIT 

PRICE 
(NAKFA) 

TOTAL 
PRICE 

(NAKFA) 

                                                             4. PIPES, VALVES AND FITTINGS 

1.4.1 DN 3’’inlet pipe, GS m 4.65 142.50 662.63 

1.4.2 DN 80Gate valve on inlet pipe, GS pcs 1 553.85 553.85 

1.4.3 DN 75 drainage pipe, GS m 1.7 142.50 242.25 

1.4.4 DN 80Gate valve on drain pipe, GS pcs 1 553.85 553.85 

1.4.5 DN 80mm uPVC strainer pcs 1 400 400 

1.4.6 DN 63mm outlet  pipe, GS m 2.45 142.50 349.13 

1.4.7 DN 63mm gate valve on outlet pipe, GS pcs 1 553.85 553.85 

1.4.8 DN 3 ’’ turbine type water meter, GS pcs 1 1200 1200 

Subtotal 4,515.56 

TOTAL 75,369.84 

CONTINGENCY (10%) 7,536.984 

GRAND TOTAL (NAKFA) 82,906.824 
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2. PUBLIC FOUNTAIN  

(COST FOR ONE PUBLIC FOUNTAIN) 

ITEM DESCRIPTION UNIT QTY 
UNIT 

PRICE 
TOTAL 
PRICE 

  1. EARTH WORK 

2.1.1 
Site preparation and clearing to remove the 
topsoil to a depth of 20cm. 

m2 36 30.25 1089 

2.1.2 
Excavate for the hard core fill to depth of 20cm 
from the cleared surface (NGL). 

m3 5.7 201.67 1,149.52 

2.1.3 

Excavation 1m downstream of the waste 
manhole and soak-away-pit of 1.5x2x2m filled 
with gravel and boulders and connected by 
PVC drainpipe. 

m3 6 294.53 1,767.18 

Subtotal 4,005.7 

2. CONCRETE WORK 

2.2.1 
Lean concrete C-5, 5cm thick above the hard 
core. 

m2 28.5 411.80 11736.3 

2.2.2 
10cm thick concrete for floor slab class C-25, 
with minimum cement content ratio of 
360Kg/.m3 of concrete 

m3 2.85 
 

16,114.03 
 

45924.99 

Subtotal 57,661.29 

3. STONE WORKS 

2.3.1 
25cm thick basaltic or equivalent hard core 
blended with stone chips and aggregates. 

m3 28.5 201.69 5,748.16 

2.3.2 Construction of tap stand stone masonry m3 4 7,704.27 30,817.08 

2.3.3 
Construction of dry masonry structure for soak 
away pit with thin cover mass concrete 

m3 4.5 201.69 907.61 

Subtotal 37,472.85 

4. PLASTERING AND COPPING 

2.4.1 
Cement screed for bottom slab to create a slope 
of 1% for drainage towards the outlet. 

m2 28.5 638.03 18,183.85 

Subtotal 18,183.85 
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2. PUBLIC FOUNTAIN  

ITEM DESCRIPTION UNIT QTY 
UNIT 

PRICE 
(NAKFA)

TOTAL 
PRICE 

(NAKFA) 

5. PIPES AND FITTINGS 

 
2.5.1 

Supply and install all necessary materials with 
accessories and equipment required to connect 
the distribution pipe. 

  
  

i. 1 ’’ diameter m 7 141.54 990.77 

ii. 3/4’’ diameter m 4 141.54 566.16 

2.5.2 
Supply of GI sewer pipe 100mm for soak away 
pit. 

m 12 175.38 2,104.62 

2.5.3 Gate valve, 2 ” Pcs 1 553.85 553.85 

2.5.4 Waste not tap, 3/4’’ Pcs 9 52.34 470.77 

2.5.5 Water meter 2” Pcs 1 2,180.31 2,180.31 

2.5.6 Reducer 2 ”- 1” Pcs 1 40.98 40.98 

2.5.7 Reducer 1 ”-  3/4” Pcs 8 34 272 

2.5.8 Elbow 1  ” Pcs 2 64 128 

2.5.9 Cross Tee 1” Pcs 4 80 320 

2.5.10 Union 1 ” Pcs 2 58.46 116.92 

Sub total 7,744.38 

  

6. MANHOLES (VALVE CHAMBERS) 

2.6.1 
Construct manhole (valve chambers) in HCB 
walls with lockable cover metal of internal size 
60X60cm and depth 70cm. 

Pcs 1 5,208.89 5,208.89 

2.6.2 

Construct manhole (valve chamber) for 
drainage in HCB walls with pre-cast reinforced 
concrete cover of internal size 60X60cm and 
depth 40cm. 

Pcs 1 5,208.89 5,208.89 

Subtotal 10,417.78 
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2. PUBLIC FOUNTAIN 

ITEM DESCRIPTION UNIT QTY 
UNIT 

PRICE 
TOTAL 
PRICE 

7. STANDARD FENCING 

2.7.1 
Fencing (Ridge steel mesh fence + Tree system 
poles) 

set 2 15,840.00 31,680.00 

Sub total 31,680.00 

TOTAL 167,165.85 

CONTINGENCY (10%)  16,428.585 

GRAND TOTAL (NAKFA) 183,882.435

 

 

3. PIPING, FITTING AND TRENCHING 

Item 
No. 

  
ITEM DESCRIPTION 

  
UNIT 

  
QTY 

UNIT 
PRICE 

(NAKFA) 

TOTAL 
PRICE 

(NAKFA) 

3.1 Trench excavation in ordinary soil to a depth of 
70cm and minimum width of 60cm 

m3 1134 272.41 308,912.94*

3.2 Trench excavation in hard rock soil to a depth of 
80cm and minimum width of 50cm 

m3 120 1,074.9 128,988* 

3.3 Spread of sand bedding on bottom of pipe trench 
to a depth of 10cm 

m3 177 266.41 47,154.57* 

3.4 Normal back fill from excavated material m3 1254 266.41 334,078.14*

3.5 
Pipe laying (Plumping works) 

Lumped 
sum  

40,000.00 40,000.00 

TOTAL (NAKFA) 859,133.65 

* To be covered in form of community contribution to the project 
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4.SPECIFICATION AND QUANTITY OF PIPES AND FITTING 

Item 
No. 

ITEMDESCRIPTION  UNIT QTY UNIT 
PRICE 
(EURO) 

10% 
TAX 

TOTAL 

1. TRANSMISION AND DISTRIBUTION PIPE 

4.1.1 
HDPE75mm 16bar,50m role with 
2 couples fitting * 

pcs 52 110 11 6,292.00 

4.1.2 
HDPE63mm 10bar,100m role 
with 2 couples fitting 

pcs 4 144 14.4 633.6 

4.1.3 Flexible riser pipe grey 1 ½ ’’, m 45 54.4 5.44 2,692.8 

Subtotal 9,618.40 

2.PIPE FITTINGS 

4.2.1 HDPE elbow 900,75mm pcs 4 8 0.8 35.2 

4.2.2 HDPE elbow 900,63mm pcs 4 8 0.8 35.2 

4.2.3 HDPE adaptor 75mm* 4 420 42 1848 

4.2.4 HDPE adaptor 63mm 4 350 35 1540 

4.2.5 HDPE Tee 75mm* 2 7 0.7 15.4 

4.2.6 HDPE Tee 63mm 3 7 0.7 23.1 

4.2.7 GI Elbow 900,3’’ 
 

 

 
15 6 0.6 99 

4.2.8 GI Elbow 450,3’’ pcs 6 6 0.6 39.6 

4.2.9 GI Union  3’’ 4 12 1.2 52.8 

4.2.10 GI tee 3’’ 4 7.7 0.77 33.88 

4.2.11 GI reducer 2 ½ ’’-2 ’’ 6 9.6 0.96 63.36 

4.2.12 GI nipples 3’’ 20 1.7 0.17 37.4 

4.2.13 GI nipples 2 ½  ’’ 10 1.7 0.17 18.7 

4.2.14 GI Socket 3’’ 10 2.8 0.28 30.8 

4.2.15  
GI elbow 900, 2½  ’’  

10 3.3      0.33 36.3 
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4. SPECIFICATION AND QUANTITY OF PIPES AND FITTINGS  

Item 
No. 

ITEMDESCRIPTION  UNIT QTY UNIT 
PRICE 
(EURO) 

10% 
TAX 

TOTAL 

4.2.16 GI Tee 3’’ 4 4.2 0.42 18.48 

4.2.17 pipe saddle 75mm*1’’ 3 1.9 0.19 6.27 

4.2.18 Air release valve 1’’ 3 70 0.7 212.1 

4.2.19 Teflon pcs 100 0.2 0.02 22 

4.2.20 Well head cover 2’’ pcs 2 100 10 220 

Subtotal 4,387.59 

TOTAL (EURO) 14,005.99 

 10% CONTINGENCY (EURO)        1,400.60 

GRAND TOTAL (EURO) 15,406.59 
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5. PUMP AND SOLAR PANNEL MODULES 

ITEM DESCRIPTION  UNIT QTY 
UNIT 

PRICE     
(EURO) 

10% TAX 
(EURO) 

TOTAL 
(EURO) 

5.1 
SP 5A - 60, 380-415 V; 50 Hz; 
5.5kW) 

pcs 1 2,963.00 296.30 3,259.30 

5.2 Panel Modules 260 W; pcs 22 265 26.5 6,413.00 

5.3 

Inverter 5.5kW output voltage: 380 
– 400 VAC; output frequency: 50 
Hz (the inverter should function 
alternatively for solar and electric 
power)  

pcs 1 3,178.12 317.812 3,496.00 

5.4 
Junction box with lightning arrester 
and DC switch 

pcs 1 106 10.6 116.5 

5.5 Electrodes  pcs 2 106 10.6 233 

5.6 Volcanizing kit pcs 2 159 15.9 349.65 

5.7 Cable 4*6 meter 100 11 1.1 1210 

5.8 Cable for electrodes meter 200 2.1 0.21 465.75 

5.9 Solar bearing structure (FV system) set 1 1,880.00 188.00 2,068.00 

5.10 
Solar fencing (Ridged Steel mesh 
fence + Tree System poles) 

set 1 1,800.00 180.00 1,980.00 

5.11 
Installation of the FV (solar panels), 
solar pump, lightening arresters and 
system test 

Lumped 
sum 

1 
   

2,558.00 

TOTAL (EURO) 22,149.2 

 10% CONTINGENCY (EURO)       2,214.92 

GRAND TOTAL (EURO) 24,364.12 
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6. CONTROL HOUSE 

ITEM DESCRIPTION UNIT QTY 
UNIT 

PRICE 
(NAKFA)

TOTAL 
PRICE 

(NAKFA) 

1. SUB-STRUCTURE 

6.1.1 Excavation in wall & floor area m3 7 252.11 1,764.77 

6.1.2 Stone masonry wall, up to ground level m3 9 7,343.35 66,090.15 

6.1.3 Grade beam C25 concrete 40cmx20cm m3 1.6 16,114.03 25,782.45 

6.1.4 Hard core of Basaltic stone, 20cm thick m2 13 201.69 2,621.97 

6.1.5 Concrete floor slab,10cm thick m3 1.8 823.61 1,482.49 

                                                                            
Subtotal 

97,741.83 

2. SUPER-STRUCTURE 

6.2.1 
Stone masonry wall 40cm thick, in cement 

mortar with 1:3 mix(cement: sand) 
m3 24 7,704.27 184,902.48

6.2.2 C25 Concrete for lintels and beams m3 0.15 16,114.03 2,417.11 

6.2.3 
plastering Internal Wall surfaces, 3cm thick 

in cement mortar 
m2 55 629.56 34,625.8 

6.2.4 
Pointing external wall surfaces in cement 

mortar 
m2 60 215.02 12,901.2 

6.2.5 
Plastic paint in two coats for internal wall 

surfaces. 
m2 55 103 5,665.00 

                                                                            
Subtotal 

240,511.59

3. FORM WORK 

 
Provide cut and fix in position Sawn Zigba 

wood form work to concrete works 
    

6.3.1 For Bottom Slab m2 2.2 244.78 538.52 

6.3.2 For Grade beam and lintels m2 4.72 244.78 1,155.36 

                                                                            
Subtotal 

1,693.88 
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6. CONTROL HOUSE 

ITEM DESCRIPTION UNIT QTY 
UNIT 

PRICE 
(NAKFA)

TOTAL 
PRICE 

(NAKFA) 

4.  ROOF WORKS 

6.4.1 Eucalyptus poles dia 8 cm for  rafter Lm 20 107.70 2,154.00 

6.4.2 Purlin wood 7cmx5cm Lm 42 107.70 4523.40 

6.4.3 Corrugated iron sheet, gauge 28 m2 30 365.99 10,979.7 

                                                                            
Subtotal 

17,657.10 

5. METAL WORKS 

6.5.1 Metal windows 100cmx120cm Pcs 2 4000 6,000.00 

6.5.2 Metal Doors 200cmx120cm Pcs 2 6000 10,000.00 

Subtotal 16,000.00 

TOTAL 373,604.40

 10% CONTINGENCY        37,360.44 

GRAND TOTAL (NAKFA) 410,964.84
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7. PROJECT COST SUMMARY 

 
ITEM 

No. 
ITEM DESCRIPTION 

TOTAL COST 
(NAKFA) 

TOTAL COST 
(EURO) 

1 Surveying and Design 25,000.00 1,563.00 

2 
Three polyethylene reservoir (PE) of 
8m3,interconnected 82,906.824 5,181.68 

3 
Construction of public fountains (two public 
fountains) 

367,764.87 22,985.30 

4 Public fountains standard fencing 31,680.00 1,980.00 

5 Pipeline fitting and trenching 819,133.65 51,195.85 

6 Pipes and Fittings 246,505.44 15,406.59 

7 Pump and Solar panel modules 389,825.92 
 

24,364.12 
 

8 Solar fencing (Tree system) 31,680.00 1,980.00 

9 Solar bearing structure (FV system) 30,080.00 1,880.00 

10 Control House 410,964.84 25,685.30 

11 
Pipe laying from bore hole to public fountain 
(plumbing works) 

40,000.00 2,500.00 

12 Supervision and Monitoring 4 trips 12,800.00 800.00 

13 Import Tax and Fees (10 percent) 35,200.00 2,200.00 

14 Shipping costs from Italy (4 Containers-40ft) 320,000.00 20,000.00 

15 Transportation costs in Eritrea (4 Containers-40ft) 51,200.00 3,200.00 

TOTAL 2,894,741.544 180,921.84 

CONTINGENCY (10 %) 289,474.39 18,092.184 

GRAND TOTAL 3,184,215.7 199,014.02 

Euro for Nakfa is taken at 16.00 

REMARK: Community Contribution for Pipeline fitting and Trenching = 51,195.85 EURO 
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ANNEX 2. EPANET ANALYSIS 
********************************************************************** 
  *                             E P A N E T                            * 
  *                         Hydraulic Analysis  
  *                          For Pipe Networks                     * 
  *                           Version 2.0                              * 
  ********************************************************************** 
   
  Input File: Final DM.net 
   
  Degra Mereto Epanet Analysis 
   
  Link - Node Table: 
  ---------------------------------------------------------------------- 
Link         Start          End                Length    Diameter 
ID             Node          Node                 (m)         (mm) 
  ---------------------------------------------------------------------- 
  2              Jun2           Res                1734.6        75 
  3              Res            Jun3                  191          63 
  4              Jun3           PF1                     3           63 
  5              Jun3           PF2                   180         63 
  1              Jun1           Jun2                  706         75 
  Pump     Source         Jun1                #N/A      #N/A Pump 
   
   
  Node Results: 
  ---------------------------------------------------------------------- 
  Node             Demand      Head     Pressure   Quality 
  ID                   (LPS)           (m)         (m)           
  ---------------------------------------------------------------------- 
  Jun2                  0.00       2230.12    116.74       0.00 
  Res                   0.00       2225.49      4.71          0.00 
  Jun3                  0.00      2224.29      15.72         0.00 
  PF1                   0.75      2224.29      16.26         0.00 
  PF2                   0.75      2223.98      40.22         0.00 
  Jun1                  0.00      2232.01     153.00        0.00 
  Source               -1.50    2038.01         0.00        0.00 Reservoir 
   
   
  Link Results: 
  ---------------------------------------------------------------------- 
  Link              Flow     Velocity   Unit Head loss    Status 
  ID                  (LPS)       (m/s)          (m/km) 
  ---------------------------------------------------------------------- 
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  2                     1.50         0.34            2.67                  Open 
  3                     1.50         0.48            6.25                  Open 
  4                     0.75         0.24            1.74                  Open 
  5                     0.75         0.24            1.73                  Open 
  1                     1.50         0.34            2.67                  Open 
  Pump              1.50         0.00          -194.00              Open Pump 
   
 
Degra Mereto Epanet Analysis 
 

1. Network Table – Links 
 

Link ID 
Length 

(m) 
Diameter 

(mm) 
Roughness 

Factor 
Velocity 

(m/s) 

Unit Head 
Loss 

(m/km) 

Friction 
factor 

Pipe trans main 1 706 75 120 0.34 2.67 0.034 

Pipe trans main 2 1734.6 75 120 0.34 2.67 0.034 

Pipe 3 191 63 120 0.48 6.25 0.033 

Pipe 4 3 63 120 0.24 1.74 0.037 

Pipe 5 180 63 120 0.24 1.73 0.037 

Pump N/A N/A N/A N/A -194 0 

  
 Degra Mereto Epanet Analysis 
 
2. Network Table – Nodes 
 

Node ID 
Head 
(m) 

Pressure 
(m) 

Elevation 
(m) 

Base Demand 
(LPS) 

Demand 
(LPS) 

Source 38.01 0 2038.01 N/A -1.5 

Jun 1 232.01 153 2079.01 0 0 

Jun 2 230.12 116.74 2113.38 0 0 

Res 225.49 4.71 2220.78 0 0 

Jun 3 224.29 15.72 2208.57 0 0 

PF1 224.29 16.26 2208.03 0.75 0.75 

PF2 223.98 40.22 2183.76 0.75 0.75 
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ANNEX 3: DRAWINGS 
 

 

 

 

 

 

 

 

 

 



Page 34 of 45 
 

ANNEX 3.1: Contour Line 
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ANNEX 3.2: Profile Line from Well to Reservoir 
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ANNEX 3.3: Profile Line from Reservoir to PF 1 
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ANNEX 3.4: Profile Line from PF 1 to PF 2 
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ANNEX 3.5: Public Fountain Design Drawing 
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ANNEX 4: EPANET MAP 
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ANNEX 5: PUMP SELECTION/DESIGN RELATED DATA
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