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PREFACE

Japan International Cooperation Agency (JICA) decided to conduct the preparatory survey
and entrust the survey to TEC International Co., Ltd.

The survey team held a series of discussions with the officials concerned of the Government
of the Hashemite Kingdom of Jordan, and conducted field investigations. As a result of further studies
in Japan, the present report was finalized.

I hope that this report will contribute to the promotion of the project and to the enhancement
of friendly relations between our two countries.

Finally, 1 wish to express my sincere appreciation to the officials concerned of the
Government of the Hashemite Kingdom of Jordan for their close cooperation extended to the survey
team.

March, 2014

Masami Fuwa

Director General,

Global Environment Department

Japan International Cooperation Agency






SUMMARY

1. Overview of the Country

The Hashemite Kingdom of Jordan (hereinafter referred to as “Jordan”) has a population of 6.32
million people (as of 2012) and land area of 89,316 km®. It is surrounded by West Bank, Palestinian
Interim Self-Government Authority and Israel in the west, Syria in the north, Iraq in the east, and
Saudi Arabia in the southeast. Western area of the Kingdom has a narrow valley, known as Jordan
Valley, which spreads from Jordan River through the Dead Sea (which is 400m below sea level) and
to the Gulf of Agaba in the Red Sea. The east side of Jordan Valley is a plateau area of 600 ~ 1,500 m
above sea level, and on the east of the plateau area is a desert area which covers around 75 % of the
national land. Most of the rainfall occurs during winter. The amount rainfall varies, reaching an
average of up to around 660 mm in the northeast plateau and only around 120 mm in the desert area.

The per capita Gross National Income (GNI) of Jordan is 4,670 US dollars in 2012, and the tertiary
industries including tourism has the highest share of GDP accounting for 68.8 %, followed by
secondary industries accounting for 30.1 %, and primary industries accounting for 3.1 % (as of year
2008). Currently the economic growth is stagnant (2.7 % as of year 2012) under the influence of the
global financial crisis of 2008. In addition, economy of Jordan has the structural problems such as
income disparities between urban and rural areas, high poverty ratio, high unemployment rate, and
chronic financial deficit, and is influenced by the foreign financial support, security situations within
the country, and capital inflow from the abroad.

Jordan has the high population growth rate, 2.2 % in 2012. The population of 2012 is 6.32 million and
is increased seven times more compared with the population (0.89 million) of 1961 due to the increase
of refugees from Palestine and Iraq. Two third of the population is Palestinian and 1.98 million is the
registered Palestinian refugees (as of year 2012). In recent years, inflow of refugees from the
neighboring countries is increasing, especially by the civil war of Syria. The total inflow of about 0.58
million refugees from Syria at the end of February in 2012 are estimated by Office of the United
Nations High Commissioner for Refugees; about 0.1 million in the largest refugee camps and the rest
in the Jordan community. The water demand is rapidly increasing by those situations.

The project area is Ain Al Basha and Deir Alla of Balga Governorate located in the north-west of
Jordan. Ain Al Basha is closely located to the capital city Amman, its elevation is ranging from 500 m
to 900 m. Deir Alla is located in the bottom of Jordan Valley and its elevation is ranging from -30 to
-350 m. The urban area is developed along the main road which runs parallel to Jordan River. The east
side of main road is skirts of the mountain and the west side is agricultural area with the fertile land by
the flood of Jordan River.

S-i



Balga Governorate is located in the area of semi-arid or the Mediterranean climate, with the
precipitation of 300 mm-600 mm. The rainy season is winter and dry season is from June to
September. The average temperature of Ain Al Basha is around 17°C, maximum is round 25°C in
August, minimum around 5°C in January, and the precipitation is around 500 mm per annum. The
average temperature of Deir Alla is 23.5°C, the maximum is 38.6°C in July, minimum is 10.6°C in
January, and the precipitation is 280 mm per annum.

The refugee camp is located in Al Baga’a in Ain Al Basha. The population of the camp is about
100,000 (UNRWA) in 2012, out of which 77,000 resides in Al Baga’a area (DOS estimation). More
than half of the population of Ain Al Basha resides in a small area. The population density of Al
Baga’a district is high and the living environment is not developed so that the improvement of living
environment of this district is the urgent problem. The poverty level of Deir Alla is high in Jordan.
This district is important agricultural area with large fertile land between Jordan River and the
mountains. The population is 57 thousand.

2. Background of the Project

Jordan belongs to the desert area, 75 % of the land has the precipitation less than 200 mm and the
average water resource per capita is extremely low, 145 m® comparing with the world average 8,000
m?®. The scarce of water resource is the serious problem in Jordan. The water supply hour is 50 hours
per week in Amman, 24-30 hours in Jordan Valley and less than 10 hours in some small villages.

Water Authority of Jordan (WAJ) enhances the establishment of water authority to improve the
sustainability of water supply business and the water companies were established in the governorates
of Amman, Madaba, four northern Governorates and Agaba. In other governorates WAJ is trying to
improve the operation of water supply by the rehabilitation of old facilities with the financial supports
from foreign donors. However, the support to Balga Governorate is limited, especially for Deir Alla
and Ain Al Basha. In those area, the rehabilitation of transmission and distribution main system is not
implemented for 25 years so that high NRW ratio (more than 50 %), excess electricity consumption
due to the improper water distribution by pumps, and water quality deterioration by the worn-out and
corrode pipelines are the serious problems.

In addition to the circumstances such as scarce water resource and necessity of improvement of aged
water supply facilities and operation, the necessity to expand the water supply facilities due to the
population increase by the explosion of refugees from Syria (0.6 million as of August 2013) is
increasing. In Balga Governorate, the refugees are influx from the border and urban area where the
prices of land and commodity are escalating. Especially in the Deir Alla, more refugee influx is
expected because of the poverty area. As the Palestinian refugees who lived in Syria are moving into
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the Palestinian refugee camp in the Jordan, the population of Ain Al Basha where the largest
Palestinian refugee camp is located is increasing and the immediate action to improve the living

environment is required.

Under such circumstances, the Government of Jordan had requested for grant aid project to
Government of Japan in August 2009, for the purpose of improving the water supply service in Balga
Governorate by construction of new reservoirs and rehabilitation of old distribution networks. The
components of the project requested are shown below. In response to this request, a preparatory
survey was implemented.

Components of the Project requested by the Jordan side

Component Deir Alla district Ain Al Basha district
1. Construction of | 2 nos. 5 nos.
New reservoirs [New Ma’adi High reservoir] Q=2,500 [Bagaa] Q=8,000 m?, 1 No.
m®, 1 No. [Safout] Q=2,000 m?, 1 No
[New Rajeb Upper Tank] Q=6,000 m*, 1 | [New Eskandanavian] Q=2,000 m* 1 No.
No [New Abu Nussair 1] Q=1,000 m®, 1 No
[New Abu Nussair 2] Q=1,000 m®, 1 No.
2. Rehabilitation  of | [Ma’adi Pumping Station] None
booster  pumping Boosting pump Q=200m%/hr,
station Head=140m, 2 nos.

[New Rajeb Pumping Station]
Boosting pumps Q=500m/hr,
Head=52m, 2 nos.

3. Rehabilitation of Ductile pipes, L=24.6km Ductile pipes, L=27.2km
transmission and Dia.150mmx7,000m Dia.100mmx3,500m
distribution Dia.200mmx13,000m Dia.150mmx2,700m
pipeline Dia.250mmx2,800m Dia.200mmx7,000m
Dia.300mmx1,300m Dia.400mmx2,500m
Dia.400mmx500m
4. Soft Component The request includes technical assistance on strengthening of WAJ’s staff in

distribution management including non-revenue water countermeasure.

3. Overall Goal

Jordan established the “National Agenda 2006-2015” as a comprehensive national strategy, which

presents the issues and measures that Jordan must address. Here, issues in the water-related field are

pointed out, such as insufficient renewable water resource, depletion of groundwater, inefficient water

distribution, inappropriate water charge, and insufficient sewage treatment capacity. “Streamlining of

operation, maintenance, and management, and reduction of non-revenue water” was put forward as

one of the measures. In addition, the Government of Jordan set up the following main objectives in

the “Water for Life: Jordan‘s Water Strategy, 2008-2022".

1) Provision of adequate, safe and secure drinking water supply;

2) Promoting greater understanding and more effective management of groundwater and surface
water;

3) Healthy aquatic ecosystems;

S-iii




4) Sustainable use of water resources;

5) Fair, affordable and cost-reflective water charges; and

6) Timely adaptation to increased population growth and economic development across the water
sector and water users.

4, Current Situation and Problems of the Sector

In the Project area, the water is supplied from the surface water treatment plant, desalinated water and
wells through reservoirs by the gravity flow and pumping system, but due to high non-revenue (NRW)
ratio and insufficient supply capacity, the water supply hour is limited and the estimated amount of
accounted-for water per capita is low (51 liters in Ain Al Basha, 71 liters in Deir Alla). NRW ratio is
around 60 % in 2012; rather high ratio compared with the average of 40 % in the country and it is
caused by the aged pipelines, leakage due to high pressure, meter inaccuracy, and illegal connection.

The Project area is the undulating landscape and the difference of water supply pressure is very large
but pressure reducing facilities are not installed or distribution zones are not clearly delineated to
maintain the proper water pressure in the supply area. As a result, the area with low elevation is high
pressure and the high elevation area is low pressure, and it causes the leakage and poor water flow. In
addition, due to insufficient reservoirs and old pumps with improper capacity, the adequate amount of
water cannot be supplied to the residents and supply days are 1 to 3 days per week which influence
the life of the residents.

5. Outline of the Study Results and Project Contents

JICA dispatched TEC International Co., Ltd. to the site from February to June in 2013. The Survey
Team made a series of discussions with the relevant governmental officials in Jordan and carried out a
field survey. The survey results are outlined as below.

(1)  Purpose of the Project

Under the overall goal, this project aims at upgrading water supply service by control of water
pressure, extension of water service time, improvement of water quality, reduction of non-revenue
water and optimization of electricity consumption through improvement of transmission and
distribution network. Furthermore, through this improvement, the project aims at improving the
shortage of water due to Syrian refugees flowing into the northern Jordan.

(2) Target Areas
It is ideal to maintain all required water transmission and distribution main facilities in both areas as
the project components in order to improve the water supply system in total. However, the



components of the project need to be narrowed down based on the project budget. The original
components are construction of distribution reservoir, laying transmission pipelines up to distribution
reservoirs, and laying distribution mains from distribution reservoirs. However, components with
higher benefits, that is, with high contributory effects to project targets will be selected as criteria for
selecting the components or facilities.

(3) Design Policy

The project is planned to construct transmission and distribution pipeline, reservoirs and pumping

stations in Ain Al Basha and Deir Alla to improve the high NRW ratio, inadequate water supply and

inequitable water supply, and conduct soft-components activities for effective operation and

management of distribution management. This project is planned based upon the following policies.
@ The planned areas for facility construction in the project target are Abu Nussair 1 Distribution

Zone (DZ), Abu Nussair 2 DZ, Al Baga’a DZ in Ain Al Basha area and Ma’adi Distribution

Zone in Deir Alla area. The target area was determined based upon the served population,

saving effects of electricity consumption and so on.

Target year of the project is set at 2020.

© ®

The stepwise construction is applied to the construction of reservoirs but it is not applicable to
the future construction of pumping stations and distribution pipeline. Thus the target year of
construction for pumping stations and distribution pipeline is set at 2025.

@ Based upon population projection by the national statistical department in Jordan and past
censuses, the served population in the project area; Al Baga’a and Ain Al Basha, and the
population in the facility construction areas is assumed to be 261,600 persons and 167,100
persons respectively.

(® Planned average daily water consumption per capita is taken as 100 L for urban areas and 80L
for rural areas. Planned non-revenue water ratio and leakage ratio of the project is 40 % and
20 % respectively.

©® The design policies for the facilities are follows:

a. Water transmission system and water distribution system shall be separated, and
appropriate water distribution zone shall be set for effective NRW management and water
distribution management.

b. Reservoirs shall be constructed, and water supply method shall be changed from
pumping system to gravity flow method from reservoir.

C. With regard to Ain Al Basha, water is supplied with residual pressure from the
transmission pipeline between Zai water treatment plant and Dabouq reservoir. Since
water flow in the transmission pipeline to Amman is not able to be stopped, technology
of non-suspension of water will be adopted to branch off from the Zai - Dabouq
transmission pipeline.



d. Reservoirs shall be built at a location where environmental and social impacts are the
least, and is hydrologically adequate. In addition, a spread foundation is adopted since
the planned construction site has sufficient soil bearing capacity

e. Pumping station and water transmission pipes shall be developed for the separation of
distribution system from transmission system, construction of reservoirs, and change of
water distribution method.

f.  The existing distribution pipeline system is utilized for water supply, thus distribution
mains between proposed reservoirs and the existing distribution pipeline is planned to be
constructed and upgraded.

g. Pressure reducing valves shall be installed to the water distribution network in order to
maintain water distribution pressure in an appropriate range.

h. Flow meters and pressure gauges shall be installed to the reservoirs, pumping station, and
water distribution zones, in order to manage the distribution volume of each distribution
zone.

i. Itis planned that demolishing the existing pumping station can contribute to reduction of
power consumption and CO,.

J.  Since it is not allowed to use the open cut method for the work of laying pipelines of
main trunk roads under the jurisdiction of Ministry of Public Works and Housing, the
trenchless method is applied

(@ Since the capacity of the WAJ Balqga staff for water distribution management is insufficient, it
is planned for capacity building regarding management and utilization of the data of water
distributed amount and non-revenue water through soft-components.

Based upon the above design policies, the outline of the target facilities of the project is shown as
below.

The project is planned to implement the detailed design and bidding for approximately 8 months and

the construction works for approximately 19.5 months. The estimated project costs of the Jordan
portion are JPY32.5 million.

S-Vi



Target Facility of the Project

District Items Unit Quantity
100mm DI m 350
150mm DI m 5,740
Pipeline 200mm DI m 4,700
250mm DI m 540
. 300mm DI m 8,750
';'a”sr’;' Sub-total m 20,080
Abu Nussair 1 m 900
Reservoir Abu Nussair 2 m® 1,100
Sub-total m’ 2,000
Pressure reducing valve location 5
Flow meter location 7
150mm DI m 1,090
Pipeline 250mm DI m 4,450
300mm DI m 9,620
Sub-total m 15,160
Deir Alla | Reservoir Ma’adi m° 3,300
P“”.‘p'”g Ma’adi location 1
station
Pressure reducing valve location 6
Flow meter location 11
100mm DI m 350
150mm DI m 6,830
Pipeline 200mm DI m 4,700
250mm DI m 4,990
Total 300mm DI m 18,370
Total m 35,240
Reservoir location 3
Pumping station location 1
Pressure reducing valve location 11
Flow meter location 18

Note: DI (Ductile iron pipe), DMA (District metered area)

6. Project Evaluation

(1) Relevance

1) Beneficiaries and population

The water service for the approximately167,000 residents in 2020 of the project area in Baga’a which
is one of the less developed governorates of Jordan shall be improved by implementing the project.
The benefits of water service will be expected also for the residents living both in Palestinian refugee
camp and other refugee camps in Baga’a having the influx from Syria.

2) Project objective and BHN

The water supply time of the project area is 1~3 days/week, and the average daily revenue water per
capita is only 51L for Ain Al Basha and 71L for Deir Alla, therefore the residents are forced to have
inconvenient lives. The implementation of the project can lead to appropriate water supply pressure,
reduce the leakage ratio, resulting in increase of water consumption, or enable water supply to more

S-Vii



population in the future from the same water resource volume. Additionally, water supply time will be
increased. The project enables to upgrade the water supply service to a certain level required for
minimum standard of life and can contribute to satisfy the basic human needs (BHN).

3) Improvement of residents’ lives and stabilization of standard of life

The project contributes to improving the residents’ lives through improvement of water supply service
and decreasing of the frequency of purchasing expensive water from water venders. The project area
includes refugee camp and thus the project contributes to improvement of the welfare and the
stabilization of people’s livelihood in the camp.

4) Improvement of financial situation

The project enables to contribute to reduction of NRW, increase of water supply amount and of
efficiency of pump operation and to supply water by using residual pressure from Zai water treatment
plant. Thus increase of revenue and reduction of electricity costs are expected to improve financial
situation of WAJ Baga’a office.

5) Facilities that are easily operated and maintained

By setting up of water distribution zones, and restructuring the trunk transmission and distribution
system, water supply facilities that can easily be operated and maintained will be developed. As a
result, amount of work for operation and maintenance, and thus reduction of related costs are expected.
Additionally, the reduced work will be utilized for implementing the activities for planned NRW

management.

6) Contribution to mid-to-long term development plan

In the policy of the mid-to-long term plan of Jordan, the “National Water Strategy”, the limited water
resource shall be effectively used as much as possible. This project contributes to achieving the
objective of the mid-to-long term plan through reducing leakages and NRW.

7) Utilization of prominent Japanese technology and products

For the project, prominent Japanese products of ductile cast iron pipe (DCIP), pressure reducing valve
(PRV), and pumps, etc. and prominent Japanese technology for pipe connection method of
under-pressure connection / branching works and trenchless construction method are applicable.

8) Contribution to measures for environment and climate change

The project enables to reduce leakage, use efficient pump operation, and use residual pressure, which
will contribute to reducing the power consumption, resulting in reducing CO,. Japan is addressing
assistance for projects that settle the environmental and climate change issues including global
warming, thus, the project matches the aid policy of Japan.
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(2) Effectiveness

1) Quantitative Outcomes

Implementation of this project is expected to yield the quantitative outcome as shown in the table
below, in which the conditions of the base year in 2012 and the outcomes are estimated in 2020 by

area.
Expected guantitative outcomes of the project
. . Current values in 2012 Target values in 2020
Indicators Unit - - : -
Deir Alla Ain Al Basha Deir Alla Ain Al Basha
Supply pressure MPa 0.01-3.0 0.01-2.0 0.1-0.7 0.1-0.7
Daily average water | ;4. 8,900 20,000 9,100 27,200
supply amount
Electricity s | KWhim? 0.688 0.458 0.611 0.239
consumption per m

2) Qualitative Outcomes

a. The living environment of the residents is improved because of improvement in water supply
conditions through reduction of non-revenue water (NRW), improvement in water quality, and
reduction of insufficient water pressure areas.

b. The project enables WAJ to carry out efficient water distribution management.

The project eventually contributes to satisfy the BHN of residential people and stabilize people’s
livelihood in Jordan. Also this project matches the assistance policy for Syrian refugee and the aid
policy of Japan, thereby it can be said that the relevance is high. Increase of water supply time and
amount by optimization of water supply pressure are expected to be the effects of the project
implementation. Therefore, considering the above, it can be expected that the relevance and the
effectiveness of the project is high.
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Chapter1  BASIC CONCEPT OF THE PROJECT
1-1  Background of the Project

Jordan belongs to the desert area, 75 % of the land has the precipitation less than 200 mm and the
average water resource per capita is extremely low, 145 m® comparing with the world average
8,000 m®. The scarce of water resource is the serious problem in Jordan. The water supply hour is
50 hours per week in Amman, 24-30 hours in Jordan Valley and less than 10 hours in some small
villages.

Water Authority of Jordan (WAJ) enhances the establishment of water authority to improve the
sustainability of water supply business and the water companies were established in the
governorates of Amman, Madaba, four northern Governorates and Agaba. In other governorates
WAJ is trying to improve the operation of water supply by the rehabilitation of old facilities with
the financial supports from foreign donors. However, the support to Balga Governorate is limited,
especially for Deir Alla and Ain Al Basha. In those area, the rehabilitation of transmission and
distribution main system is not implemented for 25 years so that high NRW ratio (more than 50 %),
excess electricity consumption due to the improper water distribution by pumps, and water quality
deterioration by the worn-out and corrode pipelines are the serious problems.

In addition to the circumstances such as scarce water resource and necessity of improvement of
aged water supply facilities and operation, the necessity to expand the water supply facilities due to
the population increase by the explosion of refugees from Syria (0.6 million as of August 2013) is
increasing. In Balga Governorate, the refugees are influx from the border and urban area where the
prices of land and commodity are escalating. Especially in the Deir Alla, more refugee influx is
expected because of the poverty area. As the Palestinian refugees who lived in Syria are moving
into the Palestinian refugee camp in the Jordan, the population of Ain Al Basha where the largest
Palestinian refugee camp is located is increasing and the immediate action to improve the living
environment is required.

Under such circumstances, the Government of Jordan had requested for grant aid project to
Government of Japan in August 2009, for the purpose of improving the water supply service in
Balga Governorate by construction of new reservoirs and rehabilitation of old distribution networks.
The components of the project requested are shown below. In response to this request, a preparatory
survey was implemented.
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Table 1-1 Components of the Project requested by the Jordan side

Component Deir Alla district Ain Al Basha district
1. Construction  of | 2 nos. 5 nos.
New reservoirs [New Ma’adi High reservoir] Q=2,500 [Baga’a] Q=8,000 m®, 1 No.
m?, 1 No. [Safout] Q=2,000 m?, 1 No
[New Rajeb Upper Tank] Q=6,000 m®, 1 | [New Eskandanavian] Q=2,000 m, 1 No.
No [New Abu Nussair 1] Q=1,000 m®, 1 No
[New Abu Nussair 2] Q=1,000 m?, 1 No.
2. Rehabilitation  of | [Ma’adi Pumping Station] None
booster  pumping Boosting pump Q=200m%/hr,
station Head=140m, 2 nos.

[New Rajeb Pumping Station]
Boosting pumps Q=500m/hr,
Head=52m, 2 nos.

3. Rehabilitation of Ductile pipes, L=24.6km Ductile pipes, L=27.2km
transmission and Dia.150mmx7,000m Dia.100mmx3,500m
distribution Dia.200mmx13,000m Dia.150mmx2,700m
pipeline Dia.250mmx2,800m Dia.200mmx7,000m
Dia.300mmx1,300m Dia.400mmx2,500m
Dia.400mmx500m
4. Soft Component The request includes technical assistance on strengthening of WAJ’s staff in

distribution management including non-revenue water countermeasure.

1-2 Natural Conditions

The Hashemite Kingdom of Jordan (hereinafter referred to as “Jordan”) has a population of 6.32
million people (as of 2012) and land area of 89,316 km?. It is surrounded by West Bank, Palestinian
Interim Self-Government Authority and Israel in the west, Syria in the north, Iraq in the east, and
Saudi Arabia in the southeast. Western area of the Kingdom has a narrow valley, known as Jordan
Valley, which spreads from Jordan River through the Dead Sea (which is 400m below sea level) and
to the Gulf of Agaba in the Red Sea. The east side of Jordan Valley is a plateau area of 600 ~ 1,500
m above sea level, and on the east of the plateau area is a desert area which covers around 75 % of
the national land. Most of the rainfall occurs during winter. The amount rainfall varies, reaching an
average of up to around 660 mm in the northeast plateau and only around 120 mm in the desert
area.

The project area is Ain Al Basha and Deir Alla of Balga Governorate located in the north-west of
Jordan. Ain Al Basha is closely located to the capital city Amman, its elevation is ranging from 500
m to 900 m. Deir Alla is located in the bottom of Jordan Valley and its elevation is ranging from -30
to -350 m. The urban area is developed along the main road which runs parallel to Jordan River.
The east side of main road is skirts of the mountain and the west side is agricultural area with the
fertile land by the flood of Jordan River.

Balga Governorate is located in the area of semi-arid or the Mediterranean climate, with the
precipitation of 300 mm-600mm. The rainy season is winter and dry season is from June to
September. The average temperature of Ain Al Basha is around 17°C, maximum is round 25°C in
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August, minimum around 5°C in January, and the precipitation is around 500 mm per annum. The
average temperature of Deir Alla is 23.5°C, the maximum is 38.6°C in July, minimum is 10.6°C in
January, and the precipitation is 280 mm per annum.

The type of soil at the project sites consists of gravel-mixed limestone or limestone bedrock.

1-3 Social and Environmental Considerations

This project has been categorized into “C” according to the JICA Guidelines for Social and
Environmental Considerations as the impact of the project is judged as minimum.

Administration for the evaluation of environmental impact in Jordan is undertaken by the
Environmental Impact Assessment Directorate in the Ministry of Environment. Evaluation of
environmental impact is prescribed in EIA Bylaw No. 37/2005.

It was confirmed by WAJ with the Ministry of the Environment, a regulatory agency, whether or not
it is necessary to environmental impact study. In response to it, as a result of the consultation in the
committee, an exception letter shown in Appendix-6.1 was issued to WAJ addressed from the
Ministry of the Environment that the environmental impact is minimal, and there is no need for
environmental and social impact assessment in the context of the present project. However, it is
added that consideration should be given enough to noise and traffic disturbance during
construction and the like.

Environmental affects related to the major project component are as follows. In view of the
environmental and social conditions of the project site, in the selection of the distribution reservoir
site, it was decided that the open space or public domain environmental and social impact in and
around the construction site is small and the acquisition is easy.
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Table 1-2 Foreseen Impacts of the major Project Component

District Component Foreseen Social Environmental Impacts
Ain Al There is no house and agricultural use in and around the land for the proposed
Basha Construction of Abu reservoir. The land is owned privately and the land acquisition is required but
Nussair 1 reservoir the social impact will be minor since there is no house and relocation of resident
is not required.
. There is no house and no land use in the land for the proposed reservoir. The
Construction of Abu : - S . S
. - land is owned privately and the land acquisition is required but the social impact
Nussair 2 reservoir - . . . . - . -
will be minor since there is no house and relocation of resident is not required.
Planned pipes are buried in public roads and, therefore, no impact is foreseen
Installation of except traffic disturbance during the construction stage. Trenchless technology
transmission and will be adopted for installing pipeline under the main roads and thus traffic will
distribution pipelines not be affected. However, the adequate traffic control is required for branch
roads.
Deir Alla The land for proposed pumping station is located in the premises of Deir All

Construction of Ma’adi
pumping station

District office and thus land acquisition is not required. There are houses but
enough distance is kept from the pumping station and there has been no
complaint from the residents about the existing pumping station in the same
premises. Pumps will be installed in a house so that noise and vibration in
operation is minimum

Construction of Ma’adi
reservoir

The land for the reservoir and their surrounding areas are barren land and there
is no house and land use. The land for the reservoir is owned by the government
and transfer from the government is required. The social impact will be minor
since resident relocation is not required. During the construction, access road to
proposed reservoir is required.

Installation of
transmission and
distribution pipelines

Planned pipes are buried in public roads and, therefore, no impact is foreseen
except traffic disturbance during the construction stage. Trenchless technology
will be adopted for installing pipeline under the main roads and thus traffic will
not be affected. However, the adequate traffic control is required for branch
roads.
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Chapter2 CONTENTS OF THE PROJECT
2-1  Basic Concept of the Project
2-1-1  Overall Goal and Purpose of Project

Jordan established the “National Agenda 2006-2015" as a comprehensive national strategy, which

presents the issues and measures that Jordan must address. Here, issues in the water-related field are

pointed out, such as insufficient renewable water resource, depletion of groundwater, inefficient water

distribution, inappropriate water charge, and insufficient sewage treatment capacity. “Streamlining of

operation, maintenance, and management, and reduction of non-revenue water” was put forward as

one of the measures. In addition, the Government of Jordan set up the following main objectives in

the “Water for Life: Jordan‘s Water Strategy, 2008-2022”.

1) Provision of adequate, safe and secure drinking water supply;

2) Promoting greater understanding and more effective management of groundwater and surface
water;

3) Healthy aquatic ecosystems;

4) Sustainable use of water resources;

5) Fair, affordable and cost-reflective water charges; and

6) Timely adaptation to increased population growth and economic development across the water
sector and water users.

Under the overall goal, this project aims at upgrading water supply service by appropriateness of
water pressure, extension of water service time, water quality improvement, reduction of non-revenue
water and optimization of electricity consumption through improvement of transmission and
distribution network. Furthermore, through this improvement, the project aims at improving the
shortage of water due to Syrian refugees flowing into northern Jordan.

2-1-2  Outline of the Project

The project targets above will be achieved through reconstruction of water transmission and
distribution system in the target area. For this purpose, the following activities including soft
component will be implemented in the project.

(1)  Activities on the Japanese Side
1) Strengthening of transmission mains and distribution mains
2) Installation of pressure reducing valves
3) Construction of reservoirs



4) Construction of transmission pump station

5) Establishment of distribution zones and district metered areas (DMA)

6) Establishment of distribution flow monitoring system

7)  Soft component for strengthening of water distribution management capacity

(2)  Activities on the Jordanian Side
1) Land acquisition for distribution reservoirs and its access roads
2) Construction of access roads to the proposed reservoirs
3) Construction work such as road paving, lighting, vegetation, fencing, gates, etc., within the
site
4) Adequate budget arrangement for the construction listed above, and management,
operation and maintenance of the constructed facilities

(3) Comparison of the components of the requested project and proposed project in this study
The comparison of the components of the project between the request of the M/D (Minutes of

Discussions) at the inception of the outline design survey and the results of the survey is shown in
Table 2-1.



Table 2-1 Comparison of components of the request and results of the outline design survey

. Quantities
Area Items Unit Request This Plan Remarks
100mm DI m 15,000 350
150mm DI m 2,700 5,740
200mm DI m 7,000 4,700
Pipeline 250mm DI m 540
300mm DI m 8,750
400mm DI m 2,500 0
total m 27,200 20,080
Ain Al Al Baga’a mz 8,000 - | Utilize existing 2000 r?3
Basha Safout m 2,000 - | Utilize existing 800 m
Distribution | New Eskandanavian m® 2,000 -
reservoir New Abu Nussair 1 m® 1,000 900 | Vacant land (private)
New Abu Nussair 2 m® 1,000 1,100 | Vacant land (private)
total m° 14,000 2,000
Pump station location 0 0 | Disposal of existing 2 pump stations
Pressure reducing valve (PRV) location 0 5
. 3 DMAs, 1 transmission at branch
Flow meter location 0 7 . Lo .
point, 3 distribution reservoirs
150mm DI m 7,000 1,090
200mm DI m 13,000 0
Pipeline 250mm DI m 2,800 4,450
300mm DI m 1,300 9,620
400mm DI m 500 0
total m 24,600 15,160
_ Distribution Rajeb m® 6,000 - | Utilize existing 1,000m>
Deir - Ma’adi m® 2,500 3,300 | Vacant land (public)
Allg | "eservorr total me 8,500 3,300
Ma’a(gi pump station
. 141m°/h x 170m x 110kW
Pump station No. 3 1 Suction pit: 280m°
Disposal of 4 existing pump stations
Pressure reducing valve (PRV) location 0 6
Flow meter location 0 11 9. PMAS‘ 1 pump station, 1
distribution reservoir
100mm DI m 15,000 350
150mm DI m 9,700 6,830
200mm DI m 20,000 4,700
Pipeline 250mm DI m 2,800 4,990
300mm DI m 1,300 18,370
400mm DI m 3,000 0
Total total m 51,800 35,240
Distribution reservoir location 7 3 | 5,300m* in total
Pump station location 2 1
Pressure reducing valve (PRV) location 0 11
12 DMAs, 1 transmission at branch
Flow meter location 0 18 | point, 4 distribution reservoirs and 1
pump station

Note: DI (Ductile iron Pipe), DMA (District Metered Area)

2-3




2-2  Outline Design of the Japanese Assistance

2-2-1  Design Policy

(1) Basic policy

1) Scope of cooperation

The scope of cooperation to be studied is as given below.

» Installation of distribution reservoirs with distribution zoning

» Enhancement of transmission capacity and reconstruction of transmission and distribution
main system including water distribution zones

» Reinforcement of distribution mains and installation of pressure-reducing valves

» Disposal of existing distribution pumping stations through reconstruction of water supply
system, and installation of new transmission pumping stations

» Construction of district metered areas (DMA) and installation of bulk flow meters

» Soft component related to improvement of water distribution management capacity

2) Target area

The target areas of the project are Ain Al Basha and Deir Alla in the Balga governorate.

3) Target year

The target year of the project is set as 2020. If the project is implemented as a grant aid project, the
target year is considered as approximately three years after completion of the facilities. Since the
capacity of the pipeline system cannot be increased in stages, a slightly longer period is set for the
pipeline system. Therefore, the target year of the pipeline system is set as 2025 to meet the target year
of the existing WAJ water supply project “Upgrading and Expansion of Water Facilities in the Central
Governorates of Zarga, Madaba and Balga.”

4) Problems to be resolved and countermeasures

a. Problems
Existing water supply facilities fail to meet the demand in capacity and are found inappropriate in the
layouts. Therefore, water is not being supplied and distributed appropriately in the demand areas. The
causes of the problems are described in detail below.
» Zoning of distribution areas does not take into consideration the rugged undulating terrain of
the demand area.



Very high pressure for distribution is not being regulated by pressure reducing valves.

Head of water transmission and distribution pump and booster pump is excessively high. This
is because: (1) Specifications of pumps supplied by the WAJ Head Office are inappropriate;
(2) Pipe diameter is not being increased with the increase in water demand, and water is
forcibly distributed only by increasing the pump head.

Pressure has become excessively high near distribution pump and booster pump since these
are high head pumps. This has led to bursts of pipelines near the pumping station and thereby
to high leakage ratio.

Distribution reservoir does not exist in the distribution system. Even if it does exist, the
capacity of the existing distribution reservoir is inadequate. The distribution network capacity
is inadequate. For this reason, water can be supplied only 1 to 3 days per week regionally.
Intermittent pumping of water using high head pumps is unavoidable, even if the altitude is
lower than that of the distribution reservoir.

In most cases, the same pipeline has the function of a transmission pipeline and a distribution
pipeline. The transmission and distribution rates cannot be controlled; therefore, the water
supply cannot be managed and controlled.

Distribution zones and district metered areas do not exist; therefore, flow rate and water
pressure cannot be controlled appropriately. Water is supplied intermittently, especially in
areas distant from the pumping station.

Such defects of facilities lead to considerable leakage and non-revenue water, regionally unequal

water supply and low energy-efficient water supply system. Therefore, the problems to be solved in

this project are reduction of leakage and non-revenue water, fair water supply and the upgrading of

high-energy-efficient water supply system through restructuring of transmission and distribution main

system.

b. Countermeasures

To solve the problems mentioned above, the following countermeasures will be considered:

Countermeasure

Objectives

> Appropriate arrangement of transmission mains

and pumps
» Abolishment of high-head distribution pump
> Separation of transmission and distribution line

» High-energy-efficiency is achieved because of

abolishment  of
distribution pumps.
High water pressure nearby the distribution
pump stations decreases, leading to reduction in
leakage.

It is difficult for the distribution pump to send
water at appropriate pressure with demand due
to fluctuation of pressure. In contrast, gravity
flow from the distribution reservoir can send
water with demand because of lower fluctuation

unnecessary  high-head




Countermeasure

Objectives

in pressure.

Separation of transmission and distribution line
and definition of facility: Transmission facility
up to the reservoir, distribution facility from the

Continuous water supply at constant pressure
allows to minimize fluctuation in service water
pressure and contributes to fair water supply.

reservoir » Easy management and control of transmission
> Arrangement of a reservoir for each and distribution water contributes to fair water
distribution zone, and utilization of gravity flow supply.

from the reservoir » The non-utilization of distribution pumps makes
» Enhancement of distribution mains the water supply system highly energy effective.
» Adequate service water pressure is ensured up to
the ends of the pipe network.

> Setting appropriate water distribution zones » Management and control of flow and pressure
e Ain Al Basha area: for each distribution zone contributes to fair
5 zones (3 zones for the project) water supply.
e Deir Alla area:
2 zones (1 zone for the project)

> Setting DMA » Management of pressure and flow by DMA
e Ain Al Basha area: facilitates non-revenue water countermeasure.
10 DMAs (5 DMA s for the project) Control of pressure and flow contributes to fair

e Deir Alla area water supply.
12 DMAs (7 DMA s for the project)

> Installation of PRV at high pressure locations » Reducing pressure to appropriate value

decreases leakage.

5) Policy for renewal of aged distribution pipeline network

Renewal of aged branch and service pipes is necessary for reducing leakage ratio. However, renewal
of aged pipelines in this project is difficult considering the budget scale of the project. The project for
renewal of distribution pipelines in the Ain Al Basha area has been implemented or is being
implemented by a different donor; therefore, renewal of pipelines in this area is not considered in the

scope of the project.

Renewal of distribution pipeline network in the Deir Alla area has been deferred. About 81 %, or
about 190 km of the total pipeline length of 234 km are old pipelines laid before 1990. The aging of
asbestos pipelines is especially noticeable among the aged pipelines. Plans are underway presently for
renewal of distribution pipelines utilizing the Gulf funds. Therefore, only asbestos main pipelines with
deficient pipe diameter will be renewed together with the reconstruction of the transmission and
distribution main system in the project.

6) Contribution to climatic and global warming measures
Energy use will be reduced by disposing off pumping equipment with inappropriate head and
discharge rate, and renewing them with suitable pumping equipment. A new transmission pipeline will

be branched off from the pipeline from the Zai Water Treatment Plant (WTP) to the Dabouq reservoir
in Amman and water will be transmitted to the distribution reservoirs of Ain Al Basha area through
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this transmission pipeline using the residual pressure of Zai-Dabouq line pumped from the Zai WTP.
Through this measure, the existing distribution pump stations, which are no longer necessary in new
transmission and distribution system, will be disposed of.

7)  Selection of sites for distribution reservoirs considering socio-environmental aspects

For proposed distribution reservoir sites, locations with hydraulically appropriate elevation will be
selected so that water distribution to the target water distribution zones is effective. Furthermore,
public land or open space which can be easily acquired and can minimize environmental and social
impacts surrounding the proposed sites will be selected as reservoir site.

8) Effective utilization of existing facilities

As far as possible, existing facilities such as existing distribution reservoirs, well facilities and so on,
will be effectively utilized.

9) Selection of components with higher benefits and higher contribution to project targets

The components of the project needs to be narrowed down based on the project budget, although it is
ideal to maintain all required water transmission and distribution main facilities in both areas as the
project components in order to improve the water supply system in total. The original components are
construction of distribution reservoir, laying transmission pipelines up to distribution reservoirs, and
laying distribution mains from distribution reservoirs. However, components with higher benefits, that
is, with high contributory effects to project targets will be selected as criteria for selecting the
components or facilities. Priority will be assigned by distribution zone in both areas. Distribution
zones suitable for the project target will be selected and the facilities for improving water supply in
these zones shall be selected. However, a water distribution plan for entire areas or even for
distribution zones that are not targets will be prepared to satisfy the water supply amounts in the target
year. The facility plan for all distribution zones is given in Appendix-6.2.

a. Policy for selection of components

The following form the policy for selection of components.

e  The number of beneficiaries will be maximized as much as possible.

e  Benefit to cost will be maximized.

e  The priority area of Jordan side is Deir Alla but the components of Ain Al Basha will be included
since the population of Deir Alla is 70,000 and it has a small number of beneficiaries.

e High potential zones of electricity reduction are given higher priority by disposing of existing
pumping stations and shifting to gravity flow system (Abu Nussair 1 and Abu Nussair 2 zones).

e  Project components will be selected by distribution zone.
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b. Selection of components of Ain Al Basha area

Ain Al Basha area is divided into five distribution zones. The Al Baga’a distribution zone is situated

in a refugee camp and has the highest population, high population density and the beneficiaries are the

largest. Although the capacity of the distribution reservoir in this zone is insufficient, the existing Al

Baga’a distribution reservoir can still be used. Similarly, the existing Safout distribution reservoir with

the next largest population to be served in the Safout distribution zone after the Al Baga’a distribution

zone, can also be utilized. Target distribution zones are selected based on the following conditions.

e The components of Eskandanavian distribution zone, which show the least benefit-cost effect,
will be deleted first.

e The existing distribution reservoir will be utilized without increasing the capacity of reservoir
even if its capacity is insufficient.

Based on these conditions, the following 3 distribution zones have been selected for the project.
Safout distribution zone has been excluded from cooperation components because KfW'’s
rehabilitation project of water networks is now underway and is expected to provide benefits to this
zone.

e  Abu Nussair 1

e  Abu Nussair 2

e AlBaga’a

The features of their distribution zones are as given in the table below. The shaded distribution zones
indicate the zones selected for the project.



Table 2-2 Features of the distribution zones and selected zone for the project (Ain Al Basha)

Symbol

Distribution
zone

Beneficiaries
in 2020

Existing
distribution
method

Gravity flow
from the existing
reservoir

Supply
method in
this plan

Reduction
effect of
electricity
consumption

. Disposal of
Dz04 Eskandanavian 12,610 DL:Snt]I’IbUtIOH None Not changed | pump stations
pump (large)
Dz05 Safout 56,157 Reservoir Yes Not changed (none)
Total 191,505

The selected components are shown in Figure 2-1. Distribution reservoirs will be constructed in the

Abu Nussair 1 and Abu Nussair 2 distribution zones and water will be supplied to these reservoirs

through the proposed transmission pipelines. Water is transmitted to the existing Al Baga’a

distribution reservoir from the same new transmission pipeline which will extend to the proposed

reservoirs. Furthermore, new distribution mains will be installed from these reservoirs to connect to

the existing distribution network or in distribution zone to strengthen the capacity of distribution main,
in order to supply water with adequate pressure. Implementation of the project will satisfy the water
transmission amounts to the five distribution zones in the target year.
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Figure 2-1 Selected components of the project in Ain Al Basha
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c. Selection of components of Deir Alla area

Deir Alla area is divided into two distribution zones. Target distribution zones are selected based on

following conditions.

e The components of Rajeb distribution zone, which show the less cost-benefit effect, will be
deleted first.

e Only asbestos pipelines with deficient pipe diameter will be renewed together with the
reconstruction of transmission and distribution system.

Based on these conditions, only Ma’adi distribution zone which has large beneficial population is
selected for the project. The features of the distribution zones and selected zone for the project are as

given in the table below. The shaded distribution zones indicate the selected zones for the project.

Table 2-3 Features of the distribution zones and selected zones for the project (Deir Alla)

Gravity flow Reduction

o s Existing Supply
Distribution Beneficiaries AT from the Vg effect of
Syfel zone in 2020 dlfrt]r(;tbhuot:jon existing metho:ia;n s electricity
reservoir P consumption
Distribution Gravity flow
Dz01 Rajeb 25,753 pump and well None from the new Small
pump reservoir
Lo Gravity flow
Dz02 Ma’adi 44,371 D'StrL:metlon None from the new Small
pump reservoir
At 70,125

The selected components are shown in Figure 2-2. A distribution reservoir will be constructed in the
Ma’adi distribution zone and water will be supplied to this reservoir through proposed new
transmission pipeline. The water sources are two existing reverse osmosis (RO) membrane plants
located in this zone; one is owned by Miyahuna Water Company and the other is owned by private
person. The new transmission pipeline will be constructed from Miyahuna RO to the new Ma’adi
distribution reservoir. On the way, water will be conveyed to the proposed new Ma’adi pump station
in the WAJ Deir Alla office by gravity and then pumped up to the Ma’adi reservoir from this pumping
station. Furthermore, distribution main will be constructed from this reservoir to the distribution zone
to supply water in the zone.

Existing booster and distribution pumps in this zone will be disposed of as they will no longer be
required after construction of the new water supply system. To dispose of one existing pumping
station in Ma’adi distribution zone, an additional distribution pipeline, through which water is
supplied to the high elevated land in Rajeb zone, is necessary in the Rajeb distribution zone. Therefore,
this pipeline for Rajeb zone will be included in the project.
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Figure 2-2 Selected components of the project in Deir Alla
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(2) Policy on natural conditions

During the summer season in the target area, the day temperatures sometimes exceed 40°C. Therefore,
special care needs to be taken when placing concrete especially, and quality controls need to be
properly enforced.

The geological features of the target area are gravel mixed with limestone (earth and sand) and
limestone ground (soft rock). Since the ground has adequate bearing capacity considering geological
conditions, it is suitable as direct foundation for distribution reservoir. On the other hand, rock (soft
rock) excavation is necessary in all sections of the pipe laying routes, but sheet piling is not required.
The geotechnical survey results are given in Appendix-6.12.

The project area has rugged undulating terrain with an elevation ranging from 700 to 900 m above
MSL (Ain Al Basha) and -300 to -70 m MSL (Deir Alla). The location of distribution reservoir is to be
selected, the boundaries of water distribution zones set and pressure-reducing valves planned
considering such terrain so that water supply pressure is appropriate.

(3) Policy on socio-economic conditions

Water supply rationing is being implemented on a daily basis in the target area because of the rugged
undulating terrain and lack of capacity of water transmission and distribution facilities. The water
supply hours vary with the area. The present water supply is one day to three days per week in the
target areas. The supply hours have a major impact on the daily life of the residents. Plans will be
made to remove such inconsistencies in water supply and ensure fair distribution of the limited water
supply, so that the number of days water is supplied increases.

Since the work is to be carried out in commercial areas and densely populated residential areas, the
construction method used should be such that hindrance to daily life and business activities is
minimized as far as possible. Similarly, construction methods for major main roads with heavy traffic
should be selected such that the effects of the work on the through traffic and safety are properly
considered.

The target area of Deir Alla is located in a low-income area within Jordan, and benefits such as
employment for construction work for local people, and so on, will be considered.

The results of socio-economic condition survey and water pressure survey are given in Appendix 6.8
and Appendix 6.9.

(4) Policy related to procurement

2-13



All materials and equipment that can be procured in Jordan will be procured in Jordan, in principle.
Materials and equipment that cannot be procured in Jordan or the quality of which cannot be
adequately ensured, will be procured from a third country or from Japan. As far as possible, materials
and equipment will be procured locally and laborers employed locally because this will contribute to
the local economy of the target area.

(5) Policies related to construction methods and construction periods

The critical path of this work is the pipeline work. Appropriate number of work teams will be set, and
an appropriate overall work period will be decided.

Since pipe laying work involves road excavation work, plans for the excavation work will be
formulated considering minimal hindrance to traffic. The necessary safety measures related to the
work will be formulated.

Open-cut method is not permitted when laying pipes on and across trunk roads under the jurisdiction
of the Ministry of Public Works and Housing (MOPH). Accordingly, trenchless construction method
will be adopted for road-crossing sections.

Transmission of water from the Zai water treatment plant to Amman cannot stop. Method of
non-suspension of water will be adopted to branch off the new transmission pipeline from the Zai -
Daboug transmission pipeline for connection.

(6) Utilization of prominent Japanese technology and products

For the project, prominent Japanese products of ductile cast iron pipe (DCIP), pressure reducing valve
(PRV), and pumps, etc. and prominent Japanese technology for pipe connection method of
under-pressure connection / branching works and trenchless construction method are applicable.

(7) Policy on operations and maintenance capability of the implementing organization

WA\ is the implementing agency for this project, and will be responsible for the operation and
maintenance after this project is completed. The Technical Affairs Directorate, WAJ, will be the
department responsible for design and supervision. The routine maintenance and operation of the
transmission and distribution facilities after completion of the work will be the responsibility of the
WAJ Balga Office.

The facility plan is formulated such that the facilities and the systems are simple and easy to maintain
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and operate. The maintenance plan will be formulated such that the materials and equipment for
maintenance owned by WAJ are utilized as far as possible.

The overall water distribution management of the waterworks system and non-revenue water
management capability of the WAJ office is inadequate. The WAJ Office will be supported by soft
components so that distribution management capacity improves and the effects of construction of
facilities under this project are demonstrated to the maximum extent possible.

(8) Cooperation and sharing information with other donors

The secondary and lower class distribution pipes are expected to be improved by KfW/GIZ in Ain Al
Basha, while existing distribution networks in Deir Alla are proposed to be improved by the Gulif
Funds. It is required to cooperate and share in information on the project with the other donors
because such projects and plans are closely related to this project.

2-2-2  Basic Plan

2.2.2.1 Planning Conditions

(1) Total population of the target area

Total population of target area will be set using the population data of the Department of Statistics.
Population census was made in the past in 1994 and 2004. For the population in the future, the

estimated values of DOS were used. The past and future estimates of population in both areas are
shown in the figure below and in the table below.

Figure 2-3 Population trend and future estimated population
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Table 2-4 Estimated population of target area

Item 2012 2015 2020 2025
Ain Al Basha area 159,350 174,678 194,545 213,599
Deir Alla area 57,440 62,966 70,125 76,944

Remarks: The served population ratio has reached 98 %; served population is taken as administrative population.

(2) Planned non-revenue water ratio and planned leakage ratio

The past values of non-revenue water ratios, and the planned non-revenue water ratio and leakage
ratios used in this project are as given below. The actual values up to 2011 are data given by the
Ministry of Water and Irrigation (MWI1), while the latest non-revenue water ratio values in 2012 have
been acquired from the WAJ Balga Office. The values of 2012 of WAJ Balga Office were used as the
baseline values although inconsistencies were observed in the values of 2011 and 2012. The Study
Team set the planned non-revenue water ratio for 2015 and 2020 based on the non-revenue water ratio
of 2012. For the planned non-revenue water ratio of 2025, the value in Jordan’s Water Strategy
2008-2022 (2008) was used. Excluding 2025, the planned leakage ratio was taken as half the planned
non-revenue water ratio based on the actual results in Jordan. The planned leakage ratio for 2025 was
taken as 15 % of the planned value given by the Water Reallocation Committee, the Ministry of Water

and Irrigation.

WAJ Balga records
BN (in 2012)
WAJ Balga planned value
(in 2015)
b
WA\ Balga planned val
Jordan (records Y (in 2020)
1996-2011) e
WA
1995 2000 2005 2010 2015 2020
Year

—o—Balga (Records)

—o=Jordan (Records)

o-Balga (Plan)

©

Balqga planned value
(in 2025)

2025

Figure 2-4 Change in the non-revenue water ratio of Balga Governorate and Jordan with time
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Table 2-5 Planned non-revenue water ratio and leakage ratio

Index 2012 2015 2020 2025 Remarks
Non-revenue water 60 50 40 25 The non-revenue water ratio for 2012 is
ratio (%) 59.2% (Ain Al Basha) and 54.6% (Deir Alla).
Leakage
ratio (%) 30 25 20 15

(3) Planned water demand

1) Planned average daily water consumption per capita and water supply amount

The planned average daily water consumption per capita is determined using the value estimated by

the Water Reallocation Committee, MWI, as given below.

Table 2-6 Planned consumption per capita per day

No. Item Amman City Urban area Rural Area
1 Basic amount of water demand (LPCD) 120 100 80
. 3% of basic 3% of basic 3% of basic
2 For commercial use amount amount amount
3 For industrial use 8% 5% 2%
4 For tourism industry 5% 3% -
5 Emergency use 5% 5% 5%
Daily average consumption amount (LPCD) 147.6 116 93
- 17% of basic 17% of basic 17% of basic
6 Seasonal variation amount amount amount
Daily maximum consumption amount (LPCD) 165.6 133 102

2) Planned load factor

1.17 of the basic amount of water demand, which is the planned value of the Water Reallocation
Committee, MWI, will be used.

3) Time coefficient

The time coefficient is the ratio of hourly average water supply amount to the hourly peak water

supply amount. The value used in WAJ design is 1.5 to 2.0. The value of 1.5 will be used as the

minimum required limit.

4) Summary of planned water demand conditions
The planned water demand conditions calculated with the conditions above are summarized in the

table below.
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Table 2-7 Water demand in the target areas and planned water supply conditions

2012
Common to both areas
Item Units | Area |(Actual value)
AAB | DA | 2015 | 2020 | 2025
) . Urban 116 116 116
Planned average consumption per capita per day Lpcd 57.7 | 84.8
Rural 93 93 93
Planned average supply amount per capita per da Lpcd Urban - - 155 145 136
g supply Per capiia per aay P% MRural | - | - | 124 | 116 | 100
Planned daily maximum water supply amount Lpcd Urban | - - 177 | 166 | 156
per capita per day Rural | - - 136 | 128 | 120
Planned leakage ratio % - - 0.30 | 0.20 | 0.15
Load factor (percentage corresponding to basic amount) |- - - 1.17 | 1.17 | 1.17
Time coefficient - - - 15 15 15

Note: AAB: Ain Al Basha; DA: Deir Alla, Lpcd: Liter per capita per day (L/cap/d)

(4) Water demand balance

1) Actual water supply values in Balga governorate

The table below shows the actual water amount supplied in 2012 by water source and by office in the
Balga governorate. The maximum amount is from internal water sources (groundwater) within the
governorate, followed by water transmitted from the Zai water treatment plant owned by the
Miyahuna Water Company.

Table 2-8 Actual water supply from within the Balga governorate (2012)
(unit: MCM/year)

Supply amount (system input) Percentage
Directorate Import Import
(Office) Internal from from Private Other Gov Total %
Source Miyahuna | Miyahuna | wells (RO) Wells
Zai RO
Salt 5.88 5.05 0 0 0 10.93 37%
Ain Al Basha 2.28 4.84 0 0 0.19 7.31 25%
Fuhies 1.44 1.43 0 0 0 2.87 10%
South Shounah 2.77 0 0 2.39 0 5.16 17%
Deir Alla 1.32 0 0.66 1.09 0.38 3.45 12%
Total 13.69 11.32 0.66 3.48 0.57 29.72 100%
% 46% 38% 2% 12% 2% 100%

2) Future supply-demand balance

The future estimated water demand of Balga governorate is shown in Table 2-9, while the balance of
the water supply amount and the estimated demand for 2012 is shown in Table 2-10. The maximum
daily demand in 2025 is deficient by 2.02 MCM for the entire Balga governorate; however, the daily
average demand is covered by the existing supply amount. This suggests that water supply amount
greater than the existing water source amount will be required in summer, when the water demand is
high; so excess water from Disi Project and the like (water transferred from the Zai water treatment
plant) needs to be utilized.
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The daily average water demand in Salt, Fuhies and South Shounah is met by the existing water
sources, but the demand in Ain Al Basha and Deir Alla is not met and additional water is required for
these latter two districts.

Table 2-9 Estimated water demand in Balga governorate
(unit: MCM/year)

o Daily average demand Daily maximum demand
District 2012 2015 2020 2025 2012 2015 2020 2025
Salt 7.73 7.91 8.26 8.59 8.87 9.07 9.48 9.86
Ain Al Basha 9.35 9.63 10.06 10.40 10.73 11.05 11.54 11.92
Fuhies 1.67 1.70 1.78 1.84 1.91 1.95 2.04 2.11
South Shounah 2.67 2.87 3.06 3.16 3.06 3.29 3.51 3.63
Deir Alla 3.05 3.19 3.33 3.50 3.51 3.67 3.83 4.03
Total 24.5 25.3 26.49 27.49 28.08 29.03 30.40 31.55

Note: Values of 2012 are estimated and calculated from planning conditions.

Table 2-10 Balance of future water demand and water supply amount in Balga governorate
(unit: MCM/year)

- Daily average balance Daily maximum balance

Ice 2012 | 2015 | 2020 | 2025 | 2012 | 2015 | 2020 | 2025
Salt 3.20 3.02 2.67 2.34 2.06 1.86 1.45 1.07
Ain Al Basha -2.04 -2.32 -2.75 -3.09 -3.42 -3.74 -4.23 -4.61
Fuhies 1.20 1.17 1.09 1.03 0.96 0.92 0.83 0.76
South Shounah 2.49 2.29 2.1 2 2.10 1.87 1.65 1.53
Deir Alla 0.40 0.26 0.12 -0.05 -0.06 -0.22 -0.38 -0.58
Total 5.25 442 3.23 2.23 1.64 0.69 -0.68 -1.83

Note: “- “indicates deficiency.

3) Water supply-demand balance in target area and future water sources
The existing daily average and daily maximum water supply quantities are both insufficient for Ain Al
Basha considering the water demand in 2020, the target year of the project. On the other hand, the
existing water supply amount for Deir Alla is sufficient for daily average, but the water supply amount
for daily maximum is insufficient. That is, the water supply is deficient during the peak demand
period or summer. To maintain the balance of water demand and supply in the target year, the water
supply amount will be supplemented by the water sources mentioned below under this project.
» The present (2012) amount pumped up from source wells will be maintained in the present
project as well.
» After implementation of the Disi project, additionally required water amount will be
supplemented by the water sources as mentioned below.
e Ain Al Basha: Addition of allocated water from the Zai treatment plant to Dabouq
transmission main pipleline.
e Deir Alla: the required amount is being supplied to Deir Alla from the RO plant owned by
Miyahuna Water Company to reduce water transmission to the Zai water treatment plant
from RO plant.
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Additional distributed water at 4 MCM/year has been committed for supply to the Balga governorate
according to the MWI plan after implementation of the Disi Project.

(5) Distribution reservoir capacity

The standard waterworks facilities plan of WAJ has set the distribution reservoir capacity as greater
than the 12-hour equivalent of daily maximum water supply amount. A 12-hour equivalent of daily
maximum water supply amount is also set as the distribution reservoir capacity for the target area of
this project. The distribution reservoir capacity in the Japanese standard “Guidelines on the Design of
Water Supply Facilities” is also greater than the 12-hour equivalent; therefore, the distribution
reservoir capacity for this project will be taken as 12-hour equivalent of the daily maximum water
supply amount in the target year 2020.

(6) Designed service water pressure

According to the WAJ Guidelines, the service water pressure in the water distribution zone is between
0.25 MPa to 0.7 Mpa (2.5 bar to 7.0 bar). However most buildings in the target area are two-storey
buildings, and water can be supplied if the supply pressure is 0.15 Mpa.

The target for the present project is planned minimum pressure of 0.25 Mpa in the customer water
taps. However, when water is to be transmitted to a supply zone that is hydraulically disadvantageous
based on the relationship between positions of distribution reservoir and supply zone, and the terrain,
the standards below used in the existing plan of WAJ will be adhered to so as to avoid a situation
wherein excessive investment cost may be incurred for satisfying the target value. However, the target
lowest water pressure is set as 0.1 Mpa to supply water to 1* floor of house.

Table 2-11 Design standards for service water pressure

For daily maximum water supply For hourly maximum water supply Maximum service water
amount amount pressure
P > 0.25 Mpa(2.5 bar) P> 0.05 Mpa(0.5 bar) P < 0.7 Mpa (7.0 bar)

2.2.2.2 Overall Plan of Transmission and Distribution System

(1) Ain Al Basha

1) Existing transmission and distribution scheme

Existing water sources include water from wells in the governorate and water from the Zai water

treatment plant. The Zai water treatment plant distributes water to various supply areas after
transmitting water to the existing Safout distribution reservoir and the Al Baga’a distribution reservoir.
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During transmission to these areas, water is distributed directly by transmission pipeline to the
Eskadanavian zone also. Well water from within the area is supplied directly from wells; however,
water from multiple wells is collected in distribution pumping station and then distributed by
distribution pumps or through distribution reservoirs.

2) Planned water source
This plan consists of maintaining the discharge rate of existing well pumps and increasing the supply
flow from the Zai water treatment plant when the supply in the target year is deficient.

3) Distribution zone and DMA plan

There are no defined distribution zones in the existing distribution system. To utilize the existing
distribution pipeline network under this plan, the existing distribution scheme will be taken as the
basis, and the existing distribution zones will be divided into five distribution zones (DZ01 to DZ05).
One distribution reservoir will be installed at one location in each distribution zone, transmission and
distribution pipelines will be separated, and the distribution method will be changed over to the
gravity flow method, in principle. Furthermore, DMA will be set in the distribution zone to carry out
distribution management in DMA units.

Development of three distribution zones (Abu Nussair 1, Abu Nussair 2 and Al Baga’a) will be carried
out based on the outcome of selection of components in the Design Policy. However, distribution
reservoir will not be added in Al Baga’a since a distribution reservoir already exists. Distribution
reservoirs will be newly constructed at two locations: Abu Nussair 1 and Abu Nussair 2 distribution
zones. The installation height of the new distribution reservoir will be the height that enables gravity
flow to the distribution zone. Pressure-reducing valves will be used in distribution pipelines with
excessive pressure within the distribution zone so as to reduce pressure to an appropriate level. DMA
is planned for DZ04 and DZ05; however, since these zones do not fall under this plan, construction of
DMA will not be made. However, a water allocation plan to all zones in the target year including the
zones that do not include in this plan will be prepared and the proposed transmission pipeline is
planned based on the allocation plan.

Table 2-12 shows the outline of each distribution zone, Table 2-13 shows the planned water demand
of each distribution zone, and Figure 2-5 shows DMA of the distribution zones.
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Table 2-12 Outline of distribution zone

(unit: m*/day)

Elevation in Distribution reservoir
No Water Population | distribution St Site No. of
' distribution zone (2020) zone . New elevation | DMA *
(m) capacity (i)

Dz01 Abu Nussair 1 11,178 840-680 - New 867 1
DZ02 Abu Nussair 2 13,853 900-620 - New 925 3
DZ03 Al Baga’a 97,707 700-630 2,000 - 740 1
Dz04 Eskandanavian 12,610 790-480 - - - (4)
DZ05 Safout 56,157 730-590 800 - 757 (1)
Total 191,505 900-480 2,800 - — 10

Note: * The items indicated by figures in () will not be considered in this plan.

Table 2-13 Planned water demand in each distribution zone

(unit: m*/day)

Water Current (2012) 2020 2025

No. distribution Daily Daily Daily Daily Daily Daily
zone average maximum average maximum average maximum

DZ01 Abu Nussair 1 1,517 1,740 1,621 1,859 1,675 1,920

DZ02 Abu Nussair 2 1,707 1,961 1,824 2,096 1,884 2,164

DZ03 Al Baga’a 13,151 15,083 14,050 16,113 14,519 16,649

DZ04 Eskandanavian 1,305 1,505 1,587 1,824 1,639 1,883

DZ05 Safout 7,623 8,739 8,143 9,336 8,414 9,647

Total 25,303 29,028 27,225 31,228 28,131 32,263
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Figure 2-5 Distribution zones and DMA (Ain Al Basha)

4) Conveyance and transmission plan

a. Transmission from the Zai water treatment plant

Newly installed distribution reservoirs are at Abu Nussair 1 and Abu Nussair 2. To transmit the treated
water from the Zai water treatment plant to these newly installed distribution reservoirs by the water
head of the transmission pump in the Zai WTP, a new transmission pipeline will be branched from the
transmission pipeline between the Zai water treatment plant and the Dabougq distribution reservoir and
laid up to these two distribution reservoirs. Water will be transmitted to the existing Al Baga’a
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distribution reservoir by branching off a pipe from the proposed transmission pipeline, which will be
installed between the branch of the Zai-Dabougq pipeline and the proposed Abu Nussair 2 distribution

reservoir.

b. Conveyance from existing wells

In the existing water supply system, the water is distributed from wells in the zone directly to the
supply area, and distributed after collection at the pumping station and after conveying the water to
the Safout and Al Baga’a distribution reservoirs. On the premise that the specifications (pumped
quantity and head) of the existing well pumps will not be changed, in this project, the transmission
destinations of the existing wells that distribute water directly will be changed to the existing
distribution reservoirs at two locations (Al Baga’a and Safout distribution reservoirs). The figure
below shows the outline of water conveyance from existing wells. The existing water sources and
water sources plan for the project are given in Appendix 6.3.
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5) Disposal of usage of existing pumping station
Utilizing the water head of the transmission pumping station at the Zai water treatment plant, water
can be transmitted to the existing Al Baga’a distribution reservoir and the proposed Abu Nussair 1 and
Abu Nussair 2 distribution reservoirs. Therefore, the two existing distribution pumping stations listed
below can be disposed of.

e  Abu Nussair pumping station

e  Safout pumping station

6) Type of pipelines
Ain Al Basha has the following kinds of pipelines:
» Transmission main is the pipeline that will be branched off from the Zai - Dabouq pipeline
and extended to the reservoirs in the target area.
» Conveyance main is the pipeline from the well to the distribution reservoir; so this is the
pipeline from existing wells to the Al Baga’a distribution reservoir.
»  Distribution main is the main pipeline from distribution reservoir to distribution zone.

7) Overall plan of transmission and distribution system
Figure 2-7 shows the arrangement of pipeline routes and facilities in the overall plan of the
transmission and distribution system under this plan. Figure 2-8 shows the concept diagram of the
proposed water supply system including existing facilities to be utilized. Moreover, the comparison of
existing and proposed systems is shown below. The outline of network analysis is given in
Appendix-6.4.

Figure 2-9 Schematic of existing and proposed transmission system with daily maximum flow

rates

Figure 2.10 Comparison of elevation profile of the existing and proposed water supply systems
In addition, the elevation profile of DMA and hydraulic characteristic of PRV is shown in
Appendix-6.11.
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(2) DeirAlla

1) Existing transmission and distribution scheme

The existing distribution system of Deir Alla may be broadly divided into three parts: northern part,
central part and southern part. Water sources in the northern part depend on well water in the Deir
Alla area and on the inflow of well water from the adjacent Irbid governorate. Water source of the
central part and southern part is well water in the area through two RO plants; one owned by
Miyahuna and the other a privately-owned plant.

Water is being distributed in the northern part by pumps from the existing Rajeb distribution reservoir.
The central and southern parts receive water supply from RO plants and the water is distributed by
gravity or through pumping stations where the low supply pressure is boosted.

2) Proposed water source

This plan consists of maintaining the existing well pump discharge and increasing the supply flow
from the RO plans of the Miyahuna Water Company when the supply becomes deficient in the target
year.

3) Distribution zone and DMA plan

There are no defined distribution zones in the existing distribution zone. To utilize the existing
distribution pipeline network under the present plan, the existing distribution scheme will be taken as
the basis, and the existing distribution zones will be divided into two distribution zones (DZ01: Rajeb,
Dz02: Ma’adi). Water supply to the Rajeb distribution zone will be covered by supply from the
existing wells. Water supply to the Ma’adi distribution zone in the central and southern parts will be
covered by the two reverse osmosis plants.

One distribution reservoir will be installed at one location in each distribution zone, transmission and
distribution pipelines will be separated, and the distribution method will be changed over to the
gravity flow method, in principle. Furthermore, District Metering Area (DMA) will be set in the
distribution zone to carry out distribution management in DMA units.

Based on the results of selection of components in the Design Policy, the Ma’adi distribution zone is
selected for this plan. A new distribution reservoir will be provided in the Ma’adi distribution zone
and water distributed from the reservoir by gravity flow. To transmit water from the two RO plants to
the new distribution reservoir, the Ma’adi pumping station will be constructed on the way in the
premise of WAJ Deir Alla office, and the water head will be increased before transmitting the water to
the reservoir.

The installed height of the new water distribution reservoir will be such that water will flow by
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gravity to the water distribution zone. Pressure-reducing valves will be used in pipelines of the

distribution zone where excessive pressure occurs, and the pressure will be reduced to an appropriate

level.

DMA is planned for the Rajeb water distribution zone; however, since it does not fall within the scope

of this plan, DMA will not be constructed. An outline of each water distribution zone is shown in

Table 2-14; the planned water demand of each distribution zone is shown in Table 2-15; while the

division of distribution zones and DMA are shown in Fig. 2-11.

Table 2-14 Outline of distribution zones

Dist.
No. Sl Population Population | Zone elevation Reservoir No. of
2020) percentage (m) elevation DMA
(m)
Existing dist.
Dz01 Rajeb 25,753 30% -70 to -260 reservoir (5)
used
Dz02 Ma’adi 44,371 70% -140 to -330 -90 7
Total 70,125 100% -70to -330 — 12
Table 2-15 Water demand in distribution zones
(unit: m*/day)
Water 2012 2020 2025
No. distribution Daily Daily Daily Daily Daily Daily
zone average maximum average maximum average maximum
Dz01 Rajeb 3,214 3,691 3,435 3,945 3,714 4,261
DZ02 Ma’adi 5,148 5,921 5,697 6,552 5,888 6,768
Total 8,362 9,612 9,132 10,497 9,602 11,029
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Figure 2-11 Division of distribution zones and DMA (Deir Alla)

4)  Transmission plan

The new distribution reservoir is the Ma’adi distribution reservoir. Water will be transmitted to this
distribution reservoir from the two RO plants, which are water sources. Therefore, transmission
pipelines will be laid from RO plants owned by the Miyahuna Water Company to the proposed
Ma’adi reservoir. On the way, the transmission pipeline will be connected to the privately-owned RO
plant, and another new pumping station will be installed within the premises of the WAJ Deir Alla
office. Water will be transmitted by gravity flow from the water source to the proposed Ma’adi
pumping station, water will be boosted at this pumping station and then transmitted to the Ma’adi
distribution reservoir. The transmission conceptual sketch is shown in the figure below. The existing
water sources and water sources for the project are given in Appendi-6.3.
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Figure 2-12 Transmission from existing water sources to distribution reservoir

5) Disposal of existing pumping station
The existing four booster pumping stations listed below will no longer be required since water will be
supplied to all supply zones in the Ma’adi distribution zone by gravity flow.

e Abu Ziegan

e Rawaih

e Ma’adi

e  Thahret Al Ramel

6) Type of pipelines
Ain Al Basha has the following kinds of pipelines:
»  Transmission pipeline is the pipeline extending from the two existing reverse osmosis plants
to the proposed Ma’adi distribution reservoir through the Ma’adi pumping station
»  The distribution main is the main pipeline from the proposed Ma’adi distribution reservoir to
the distribution zone.

7) Overall plan of transmission and distribution system

Figure 2-13 shows the arrangement of pipeline routes and facilities in the proposed transmission and
distribution system, while Figure 2-14 shows the conceptual sketch of the proposed water supply
system including existing facilities to be used. Moreover, the comparison of existing and proposed
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systems is shown below. The outline of network analysis is given in Appendix-6.4.

Figure 2-15 Schematic of existing and proposed transmission system with daily maximum flow
rates

Figure 2-16 Comparison of elevation profile of the existing and proposed water supply systems
In addition, the elevation profile of DMA and hydraulic characteristic of PRV is shown in
Appendix-6.11.

Transmission main

———

Figure 2-13 Arrangement of proposed pipeline routes and proposed facilities (Deir Alla)
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Figure 2-14 Schematic of arrangement of facilities for the proposed water supply system (Deir Alla)
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2.2.2.3 Distribution Reservoir Design

(1) Distribution reservoir land

The sites of Abu Nussair 1 and Abu Nussair 2 distribution reservoirs are owned by private, but the
distribution reservoir sites and the land around them are open space; so there will likely not be a
major problem in acquiring the land.

(2) Structure and foundation of distribution reservoir

The economic effective water depth of a reinforced concrete (RC) distribution reservoir is 3 to 6 m.
The proposed site is adequate in size, and the effective water depth of the proposed distribution
reservoir of RC construction (rectangular) is about the same as mentioned above.

Since the soil at the proposed site has adequate bearing capacity for the foundation ground, a direct
foundation will be used for the distribution reservoir. Arrangement of reservoir structure in the site
will be proposed such that structure at the planned ground level of the distribution reservoir will be
directly placed on natural ground so that the bearing capacity of the foundation ground is effectively

utilized.

(3) Distribution reservoir capacity

The table below shows the facility plan of the existing and proposed distribution reservoirs of Ain Al
Basha and Deir Alla.

Table 2-16 Distribution reservoir plan for Ain Al Basha

Zone Name of Effective capacity Ground | Effective | o Access
No distribution — height depth tpe road
DZ01 | Abu Nussair 1 — 900 900 866.8 4.1 Private N(.)t
required
DZ02 | Abu Nussair 2 - 1,100 | 1,100 926 39 | Private Not
required
Dz03 | Al Baga’a 2,000 — 2,000 — — —
DzZ04 | Eskandanavian — — — — — —
DZ05 Safout 300 + 500 — 800 — — —
Total 2,800 2,100 4,900 — —

2-38




Table 2-17 Distribution reservoir plan for Deir Alla

Tl d_Na!Ee of Distribution reservoir capacity (ﬁrquad E]:jfeCtirYe Site S
No. istribution — eight ept type road
reservoir Existing New Total (m) (m)
Dz01 Rajeb 1,000 — 1,000 — — —
Dz02 Ma’adi — 3,300 3,300 -91.2 4.2 Public Required
Total — 3,300 4,300 - - -

(4) Accessories

The following accessory equipment and materials will be provided in each distribution reservoir:
1) Waterproof coating (epoxy coating) applied in the distribution reservoir
2) Overflow and discharge pipes will be installed in addition to influent and effluent pipes
3) Bulk meter (electromagnetic flow meter) will be installed in the effluent pipe
4) Mechanical water level indicator will be installed
5) Level regulating valve will be installed to prevent overflow

2.2.2.4 Pumping Station Design

(1) Overall plan of Ma’adi pumping station

The pumping station (P/S) is proposed to be a transmission P/S for conveying water up to the
distribution reservoir at constant flow rate, accompanying a stand-by pump. To ensure smooth
pumping operation, a pump suction pit will be installed in the pumping station with a one-hour pump
operation capacity. The installation level of the suction pit is higher than that of the pump center for
allowing initial pump operation without any priming system. The proposed site of the pumping station
is inside the WAJ Deir Alla office. The table below shows the plan of the pumping station.

Table 2-18 Pumping station plan

Suction Access

Name of P/S Purpose pump pit Site type road

For transmission of water from Miyahuna Water
Ma’adi Company and private (Omar Abudulla) RO 280 m* Public Not required
plants to Ma’adi distribution reservoir

(2) Plan of pumping equipment

Since the pump head in the proposed pumping station is large, horizontal axis multistage centrifugal
pump will be used. Flywheel will be used for measures against water hammer effect. Connecting
power supply to the pumping equipment is the responsibility of the counterpart; however, power
distribution network is provided near the pumping station, so power distribution work may not be
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required to perform afresh. Electric equipment included in this plan are incoming panel and pump
control panel. The incoming panels will suit the counterpart’s 400-V, 50-Hz and 3P4W power supply
specifications. Specifications of the pumping equipment are given below. The result of water hummer

measure is given in Appendix-6.5.

Table 2-19 Specification of pump facilities

Capacit Head i .
Name of P/S apacity o Ly Flywheel Electric motor
m*/min m*/h m (Stand-by)
L 2 400V, 50 Hz,
Ma’adi 2.35 141 170 3no.(1no.) 25 kg-m 110 kW 1.480 min’*

Note: Pump efficiency varies depending on the motor output of each manufacturer; therefore the values given are for
reference only.

(3) Accessories

The following will be installed as accessories in the pumping station:
e  Check valve
e  Motor-driven discharge valve
e Chain block for operation and maintenance

2.2.2.5 Pipeline Design

(1) Total pipeline length

The total pipeline length by diameter and by area under this plan is shown as below.
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Table 2-20 Total pipeline length by diameter and by area

Bore Length (m)
Ain Al Basha
100mm 350
150mm 5,740
200mm 4,700
250mm 540
300mm 8,750
Sub total 20,080
Deir Alla
150mm 1,090
200mm 0
250mm 4,450
300mm 9,620
Sub total 15,160
Total
100mm 350
150mm 6,830
200mm 4,700
250mm 4,990
300mm 18,370
Total 35,240

(2) Type of pipe and joint

WAJ’s policy for selection of type of pipe are to use ductile cast iron pipe (DCIP) when the pipe
diameter is 100 mm and greater, and to use high density polyethylene (HDPE) pipe when the pipe
diameter is below 100 mm. The pipe diameter for this project is less than 100 mm; therefore, DCIP
pipes will be used. The design pressures of the pipe in gravity flow system and pumping flow system
are taken as maximum hydrostatic pressure plus water hummer and maximum dynamic water pressure
plus water hummer, respectively.

Joints of DCIP pipes should have excellent workability and should be economical. To ensure water
tightness, T-type ductile pipe (push-on type) will be used.

The calculated dynamic water pressure levels are shown in the outline design drawings for
transmission mains and Appendix 6.11 for distribution and conveyance mains.

(3) Accessories

»  Air valve (single-mouth air valve) and drain valve will be installed at the required locations
along the pipeline, and sluice valve installed for operation and maintenance of the pipeline. In
principle, sluice valves should be installed at every 2 km approximately along straight
pipeline sections.

» To control supply pressure to the appropriate level, pressure-reducing valves (PRV) will be
installed at the necessary locations. This is described in the following section.

» Bulk meter (electromagnetic flow meter) will be installed at the connection point of the
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proposed transmission line branched off from the Zai - Dabouq transmission pipeline.

Bulk meter (mechanical flow meter) will be installed with the aim of measuring the
distribution amount of DMA.

Since urban roads and trunk lines are many for the proposed pipeline routes, restraint joints
will be used for protecting all pipe fittings in order to increase the work efficiency.

(4) Construction

» Jordan national standards will be adhered to when laying distribution pipelines. Standards of
MOPH will be used for laying pipelines along national roads and WAJ standards used for
laying pipelines along governorate roads.

»  The branch of the new transmission pipeline from the Zai - Dabouq transmission pipeline will
be connected by the method of non-suspension of water so as to not stop the transmission of
water from the Zai water treatment plant to Amman.

»  Siphon culverts will be used at all crossings of wadis.

» Agqueduct bridges will be used for the crossing of the King Abdullah canal at Deir Alla (see
figure below for Deir Alla).

» Trenchless construction method will be used since excavation of trunk roads was not
approved during discussions with MOPH. Casing pipe system will be used under this plan; its
location and description are given below in Figures 2-17 and 2-18.

Pipe Diameter
Item
Single pipe in a casing Two pipes in a casing
Pipe (DCIP) 100mm 250mm 300mm 150mm+200mm 150mm+300mm
Casing (steel pipe) 400mm 900mm
Adopted jacking Small calibre jacking method Blade jacking method
method (Mechanical horizontal boring method) (Conventional method)
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Figure 2-17 Construction locations of distribution pipeline work by trenchless construction
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Figure 2-18 Construction locations of distribution pipeline work by trenchless construction
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(5) Pressure-reducing valve design

The elevation profile of the distribution zone is undulating in the target zone, and it is difficult to
satisfy the proposed water supply pressure (2.5 bars to 7 bars). The proposed water supply pressure
will be maintained in this project by installing pressure-reducing valves (PRV) in the distribution
pipelines. Water is distributed by gravity flow from the distribution reservoir; therefore, the required
dynamic water pressure will be maintained so as to maintain appropriate supply pressure and at the
same time, the static pressure will also be controlled. The pressure-reducing valve plan determines the
appropriate location of the valve based on the results of hydraulic calculations. The pressure reduction
range will be decided for the pressure reducing valve such that cavitation does not occur. The
mechanism of PRV is given in Appendix-6.6.

PRVs will be installed at one location in the distribution pipeline from the Abu Nussair 1 distribution
reservoir and at four locations in the distribution pipeline from the Abu Nussair 2 distribution
reservoir in Ain Al Basha (See Figure 2-20). PRVs will be installed at six locations at the inlet of
DMA in Deir Alla (Figure 2-21). The specifications of the pressure-reducing valves are shown in
Table 2-21 and Table 2-22 for each area. In addition, the hydraulics of PRV is shown in Figure 2-19.

Table 2-21 Specification of PRV (Ain Al Basha)

. Primary Primary Primary | Secondary )
Distributio| Distribution z:gg ZE\; hydrostatic lIDeI\Q/\e/I hydrostatic | dynamic | hydrostatic Eéfiijr;r:gg
n zone reservoir NO pressure level head head head
mm [ mm m m m m m m
Dz01 Abu_ PRV1 | 200 100 872 696 176 165 120 45 - 56
Nussairl
PRV2 | 150 80 930 843 87 78 20 58 - 67
D702 Abu PRV3 | 100 80 930 756 174 162 40 122 - 134
Nussair2 | prv4-1| 100 80 930 714 216 192 80 112 - 136
PRV4-2| 100 80 794 709 85 80 30 50-55
Table 2-22 Specification of PRV (Deir Alla)
Primary . .
. . Prima Primal Seconda Pressure-r
Distribu | Distributi Fge || PR (RATESELS | PRY hydrost?t/ic dynam?t/: hydrostatri% eduction
i size | size pressure level
tion on NO head head head range
zone | reservoir level
mm | mm m m m m m m
PRV2 | 150 | 100 -85 -226 141 81 40 41-101
PRV3 | 150 80 -85 -250 165 135 110 25-55
. PRV4 | 100 50 -85 -239 154 125 80 45-74
DZz02 Ma’adi
PRV5 | 180 50 -85 -240 155 125 30 95-125
PRV6 | 100 | 50 -85 -261 176 128 40 88 - 136
PRV8 | 150 | 50 -85 -216 128 61 25 36-103
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Figure 2-19 Hydraulics of PRV

1) Pressure-reducing valve and its installation method

To avoid the frequency PRV problems as much as possible, a safety valve will be installed when the
abnormal pressure increases on the secondary side and exceeds the planned pressure. Furthermore, a
strainer will be installed on the primary side to avoid flow of debris into the main body of PRV. A
bypass pipeline will be installed for operation and maintenance of the pressure-reducing valve. The
diameter of all bypass pipelines will be 80 mm, and the accessories listed below will be provided for

each PRV.
Table 2-23 Accessories of pressure-reducing valve
Accessories NG O Installation location
parts
Strainer 1 Upstream of PRV
Sluice valve (for O&M of PRV) 2 Upstream/downstream of PRV
Sluice valve (for bypass pipe) 1 Bypass pipe (80 mm)
Safety valve 1 Downstream of PRV
Air valve 2 Upstream/downstream of PRV
Pressure gauge 2 Upstream/downstream of PRV
Bypass pipe (80mm) 1
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Figure 2-20 Location of pressure-reducing valve and flow meter (Ain Al Basha)
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Figure 2-21 Location of pressure-reducing valve and flow meter (Deir Alla)
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(6) Conceptual design of monitoring system

Monitoring system will be proposed with the aim of distribution management in the distribution zones.
The key items in distribution management are flow rate management and water pressure management.
The installation of measuring equipment required for management of these items will be proposed.
After completion of the construction, soft component related to distribution management will be
implemented. Training will be given to WAJ employees related to methods of operation and
maintenance of measuring equipment, data collection, tabulation and data analysis, and methods of
adoption of the analyzed results in distribution management.

1) Flow meter

To measure the flow rate to each DMA and the flow rate from the distribution reservoir,
electromagnetic flow meters and mechanical flow meters will be used for flow rate measurements of
distribution reservoir and DMA, respectively. Flanged joints will be used in flow meters and valves
for operation and maintenance will be installed on both sides of the flow meters. Tables 2-24 and 2-25
give specifications of the flow meter and Figures 2-20 and 2-21 show their locations.

Table 2-24 Specifications of flow meter (Ain Al Basha)

e Bore
No. Type diameter mm Flow meter side Remarks
mm
EM1L Electromagnetic 300 250 Transmitted amount fr_om Z_al WTP using new
flow meter transmission pipeline
. T o i DMA of Al Baga’a
EM2 Electromagnetic 300 250 Distribution amount of Al Baga’a distribution distribution zone at 1
flow meter zone .
location
. N . S DMA of An Nussair
M3 Electromagnetic 200 150 Distribution amount of An Nussair 1 distribution 1 distribution zone at
flow meter zone -
1 location
M4 Electromagnetic 200 150 Distribution amount of An Nussair 2 distribution
flow meter zone DMA of Ab
M5 Mechanical flow 150 100 DMA distribution amount in An Nussair 2 NUssair 2 (;Jistriblljjtion
meter distribution zone z0ne at 3 locations
FM6-1 Mechanical flow 100 80 DMA dlStI’IbUFIOf? am_ount in An Nussair 2 and a outlet of a
meter distribution zone reservoir
Mechanical flow DMA distribution amount in An Nussair 2
FM6-2 150 100 S
meter distribution zone
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Table 2-25 Specifications of flow meter (Deir Alla)

Pipe

No. Type diameter ?T?r;e Flow meter side Remarks
mm
. . _— Installed in discharge
EM1 Electromagnetic 300 250 Amou_nt t_rans_mltted to Ma adi pipe of Ma’adi pumping
flow meter distribution reservoir .
station
. - - Installed in discharge
EM2 Electromagnetic 300 250 Amoun_t dl_strll_)uted from _Ma adi pipe of Ma’adi
flow meter distribution reservoir Lo .
distribution reservoir
M3 Mechanical flow 250 200 Distribution main (supply amount to Installed in new pipeline
meter Northern Part)
M4 Mechanical flow 150 100 Distribution main (supply amount to Installe_d in existing
meter Southern Part) pipeline
M5 Mechanical flow 150 100 Distribution main (supply amount to Installqd in existing
meter Southern Part) pipeline
EM6 Mechanical flow 150 100 DMA dlstrl_but_lon _amount of Ma’adi Installed in new pipeline
meter distribution zone
M7 Mechanical flow 150 100 DMA dlstrl_but_lon amount of Ma’adi Installe_d in existing
meter distribution zone pipeline
FM8 Mechanical flow 150 100 DMA dlstrl_but_lon 'amount of Ma’adi Installqd in existing
meter distribution zone pipeline
FM9 Mechanical flow 100 100 DMA dlstrl_but_lon _amount of Ma’adi Installe_d in existing
meter distribution zone pipeline
EM10 Mechanical flow 100 80 DMA dlstrl_but_lon amount of Ma’adi Installe_d in existing
meter distribution zone pipeline
EM11 Mechanical flow 100 80 DMA dlstn_but_lon 'amount of Ma’adi Installqd in existing
meter distribution zone pipeline

2) Water pressure gauge

As mentioned in the pressure-reducing valve plan above, water pressure gauges will be installed

upstream and downstream of the pressure-reducing valve.

2-2-3

Outline Design Drawings

Outline design drawings are listed below. The outline drawings are attached to Attachment-1 of this

report.
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Table 2-26 Outline design drawing list (Ain Al Basha)

Dr;v;/!ng Drawing Title
AL-GN-01 | General site plan (Ain Al Basha)
AL-TP-01 | Plan and profile of transmission line from connection NO.1 to Al Baga’a existing reservoir (1/5)
AL-TP-02 | Plan and profile of transmission line from connection NO.1 to Al Baga’a existing reservoir (2/5)
AL-TP-03 | Plan and profile of transmission line from connection NO.1 to Al Baga’a existing reservoir (3/5)
AL-TP-04 | Plan and profile of transmission line from connection NO.1 to Al Baga’a existing reservoir (4/5)
AL-TP-05 | Plan and profile of transmission line from connection NO.1 to Al Baga’a existing reservoir (5/5)
AL-TP-06 Plan an(_j profile of transmission line from Al Baga’a existing reservoir to Abu Nussair 2

Reservoir

AL-TP-07 | Plan and profile of transmission line from connection NO.2 to Abu Nussair 1 Reservoir
AL-RV-01 | Layout plan of Abu Nussair 1 Reservoir (900m?)
AL-RV-02 | Structural plan and section view of Abu Nussair 1 Reservoir (900m®)
AL-RV-03 | Layout plan of Abu Nussair 2 Reservoir (1,100m?)
AL-RV-04 | Structural plan and section view of Abu Nussair 2 Reservoir (1,100m°)

Common

TD-01 Typical trench cross section for pipeline in the road under municipality

TD-02 Typical trench cross section for pipeline in the road under MPWH

TD-03 Details of flow meter chamber (electromagnetic type)

TD-04 Details of flow meter chamber (mechanical type)

TD-05 Typical drawing of pressure reducing chamber and air valve chamber

TD-06 Typical drawing of pit for outlet and drain pipe

Table 2-27 Outline design drawing list (Deir Alla)

Drﬁlv:ng Drawing Title
DA-GN-01 | General site plan (Deir Alla)
DA-TP-01 | Plan and profile of transmission line from existing RO plant to Ma’adi pumping station (1/3)
DA-TP-02 | Plan and profile of transmission line from existing RO plant to Ma’adi pumping station (2/3)
DA-TP-03 | Plan and profile of transmission line from existing RO plant to Ma’adi pumping station (3/3)
DA-TP-04 | Plan and profile of transmission line from Ma’adi pumping station to Ma’adi reservoir (1/2)
DA-TP-05 | Plan and profile of transmission line from Ma’adi pumping station to Ma’adi reservoir (2/2)
DA-RV-01 | Layout plan of Ma’adi Reservoir (3,300m?)
DA-RV-02 | Structural plan and section view of Ma’adi Reservoir (3,300m°)
DA-RV-03 | Access road for Ma’adi Reservoir
DA-PS-01 | Layout plan of Ma’adi pumping station
DA-PS-02 | Structural plan and section view of Ma’adi pumping station
DA-PS-03 | Structural plan and section view of Ma’adi pump suction tank
DA-PS-04 | Single lone diagram of Ma’adi pumping station
DA-PS-05 | Doors and windows schedule in Ma’adi pumping station
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2-2-4  Implementation Plan

2.2.4.1 Implementation Policy

This project will be implemented in accordance with the framework of Japan’s grant aid scheme.
Following approval by the Governments of Jordan and Japan, the Exchange of Notes (E/N) regarding
the detail design will be signed to initiate the actual implementation process of the project.
Subsequently, the Water Authority of Jordan (WAJ), which is the implementation agency of the
Government of Jordan, will conclude a contract with a Japanese consultant and construction company,
and the detail design and construction work will be implemented.

Considering the framework of grant aid and the content of construction of facilities, the construction
plan will be formulated for the project to which aid is applicable, in accordance with the basic
guidelines below.

(1) Project Implementing Entity

The national organization in Jordan responsible for the supervision related to this project will be the
Ministry of Water and Irrigation (MWI). The WAJ will take up the role of the organization
implementing the project under this Ministry. The WAJ is responsible for the water supply and
sewerage project of the whole country. It consists of eight Directorates (3 Water Affairs for operation
and maintenance of Middle, South and Yarmouk governorates, Technical Affairs, Production &
Conveyance, Administration, Laboratories and Quality and Finance). The responsible department
related to design and construction work in this project is the Technical Affairs Directorate, and the
operation and management after completion of the facilities will be implemented by the WAJ Balga
office, belonging to Middle District Water Administration.

(2) Consultant

The Japanese consultant company will conclude an agreement with the project-implementing agency
of the Government of Jordan, and will perform the detail design and work supervision. The consultant
will also prepare the tender documents, examine the tenderer’s qualifications, and assist in the
tendering work for selecting the contractor by open tender. After the start of construction of the
facilities, the consultant will supervise the construction from an objective standpoint and also ensure
that the grant aid is being appropriately utilized.

(3) Contractor

In accordance with the framework of Japan’s grant aid scheme, the Japanese contractor selected

2-52



through open tendering will carry out the construction of facilities according to the construction plan.
As the construction work is to be performed at a remote site quite different from the social
environment and social background in Japan, the contractor is required to possess adequate capability
to complete the work overseas. Furthermore, since this plan requires the use of locally-procured
materials and equipment, and work in congested urban areas, the contractor should be adequately
aware of the local market, local labor laws, the geography of the place, the local customs and
acceptable practices.

The contractor will maintain a proper communication system even after handing over the facilities
after completion of the project since after care services, such as response to breakdowns and
procurement or replacement parts will be necessary during maintenance and management after
completion of the project.

2.2.4.2 Implementation Conditions

The precautions to be taken related to the formulation of the construction plan are as given below.

(1) Construction of Transmission and Distribution Pipelines

The routes for laying the pipelines include main trunk roads and service roads where the traffic
volume is high; thus, third-party safety measures, measures against effects of traffic, and measures
against existing buried objects become important. Considerations are necessary for preventing any
adverse effects on the activities of the local industries and businesses, as far as possible.

The work of laying pipelines in sections other than main trunk roads and urban areas should be
performed during the daytime by the open-cut method. The work of laying pipelines in sections within
the urban areas and main trunk roads will be performed by the open-cut method at night time
considering the industrial and business activities at the site.

The work of laying pipelines will be the critical path in the project due to the long length of pipelines.
Therefore, effective construction sequence of the work of laying pipelines in each area will be
considered and the necessary and rational construction period will be calculated.

(2) Procurement of materials

Basic materials, such as cement, aggregate and reinforcement bars etc. can be procured in the local
markets. However, ductile iron pipes for transmission and distribution pipelines cannot be procured in
the local markets; thus, it should be imported from the third countries or Japan. The pump equipment
also will be imported from third countries or from Japan.
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Basic labor force and construction machines can be procured in the local markets, however, the local
sub-contractors with the ability to meet with specifications and quantity of the project have an office
in Amman. Therefore, the procurement of engineers and construction materials is assumed to take

place in Amman.

(3) Treatment of the existing asbestos pipes

Existing pipes in the target area contain many asbestos pipes, especially in Deir Alla. Unnecessary
existing asbestos pipes should be hydraulically detached and left in ground as it is after installation of
the new pipes. Connection with existing asbestos pipes should be carried out not by cutting asbestos
pipes, but by attaching joint as much as possible. Unnecessary existing asbestos pipe pieces after the
connection work should be carried away to the appropriate place designated by Jordanian side. The
work should basically comply with the Guidelines of Asbestos Work of Ministry of Health, Labor and
Welfare in Japan.

2.2.4.3 Scope of Works

The scope of works by Japan and by Jordan is shown in Table 2-28.

Table 2-28 Demarcation of construction works of facilities between the two countries

Construction/Procurement & Installation Japan Jordan
1. Construction work of distribution reservoir
(1) To acquire the land for reservoir construction sites °
(2) To reclaim and level the land
(3) To construct distribution reservoirs °
(4) To supply primary power of required capacity °
[ ]
(5) To construct the access road to Ma’adi reservoir (base M
(asphalt)
course)
(6) To construct road paving, lighting, vegetation, fencing, gates, etc., within the site [
(7) To lay drain pipe from the site to discharge place °

2. Construction of new Ma’adi pumping station

(1) To acquire the land for the new pumping station

(2) Toreclaim and level the land for the new pumping station

(3) To construct the new pumping station °

(4) To supply primary power of required capacity (to install a new electricity
receiving facility or update the existing ones)

3. Installation work of conveyance, transmission and distribution pipeline

(1) To install conveyance pipelines

(2) Toinstall transmission pipelines

(3) Toinstall distribution pipelines

(4) Toinstall flow meters

(5) Toinstall pressure reducing valve (PRV)

(6) To coordinate for required approvals and permissions to implement construction
works, and procedure for traffic control during construction period in the road

(7) To cooperate in piping work, such as coordination in water cut off, °
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Construction/Procurement & Installation Japan Jordan

communication for water cut, presence at site during piping works when
required, etc.

4. Soft-component

(1) To provide required equipment and training room for soft component °

(2) Implementation of soft-component °

5.  Common items for construction works

(1) To provide temporary stock yards for construction materials and machinery and
lands for temporary works

(2) To take all necessary measures to secure disposal sites for excavated debris and
drains for wastewater from construction works

(3) To provide necessary water and chemicals (chlorine) for trial operation of the
constructed facilities

2.2.4.4 Consultant Supervision

(1) Work supervision system of consultant

The consultant will supervise and offer guidance to the contractor to achieve "completion of

construction of facilities within the predetermined work period,” "the work indicated in the
contractual drawings,”" and "implementation of safe work." Furthermore, the consultant also has the
role of supervising and confirming from a neutral standpoint that the construction of the facilities is

being implemented appropriately under the framework of grant aid.

1) Main supervisory duties of consultant
The description of the main supervisory duties that the consultant is required to perform is given

below.

a) Progress control
The consultant will confirm the validity of the progress chart submitted by the contractor, compare the
actual progress of construction of facilities with the progress shown in the progress chart, and confirm
the progress status of the work daily, monthly and weekly. If delay is a cause for concern, the
consultant will issue a warning to the contractor. If a delay occurs, the consultant will study and
investigate the causes and measures together with the contractor, and will guide the contractor in the
adoption of the required measures. The work supervision will include the following:

- Checking the amount of work done

- Results of input and output of important materials and equipment

- Results of input and output of engineers, workers, etc.

b) Quality control

The quality of facilities and work specified in the agreement will be ensured. If there is concern about
ensuring quality, the consultant will issue a warning to the contractor and also request that the
required modifications and measures be adopted. Quality supervision will be implemented using the
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measures below.

- Verification of catalogs, specifications, and manufacturing drawings of materials and
equipment

- Verification of test results of materials and equipment

- Site inspection of test of materials and equipment

- Verification of construction drawings and method of installation of equipment prepared by
contractor

- Site inspections, such as inspection of rolling, reinforcing bar arrangement, and concrete
strength during work

- Site checks of work implementation status, work methods, etc., and guidance

- Witnessing the trial operation and inspecting the performance

- Binding supervisory records and submitting them to the Client

c) Safety control
The consultant will perform the validity check of the safety control plan of the contractor and check
its implementation status. The consultant will supervise the work on site beforehand to prevent
accidents at work and accidents to a third party. Safety control will be implemented using the
measures below.
- Confirm the measures for safety control plan and the presence of a safety control manager
appointed by contractor
- Confirm the validity of the safety control plan proposed and the safety manager appointed by
contractor
- Confirm the status of progress of the safety control plan
- Check the scheduled operating route of work vehicles, confirm the validity of precautions
during operation, and adherence to the plan
- Check the content of the benefit system for workers and confirm that holidays and recesses
are being enforced.

The routes for bringing in construction materials and equipment, and the time of transporting the same
will be appropriately arranged. Measures such as arranging adequate watchmen during day and night
times will be adopted.

2) Work supervision system

The consultant will aim to implement the project smoothly and effectively by building the necessary
work supervision system with the focus on construction schedule control, quality control and safety
control of the processes mentioned above. In this case, work supervision considering the gist of the
basic design is necessary, therefore, a system consistent with the series of tasks of basic design, detail
design and work supervision will be built. The consultant will build the supervision systems
mentioned below since work supervision needs to be implemented in both Japan as well as at the site.
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a) On-site work supervision

Since it is important to confirm that the construction work is being performed appropriately under the
framework of grant aid, the work supervision on site needs to be performed by Japanese engineers
who thoroughly understand the grant aid scheme. The Japanese work supervision system on site
considered necessary for this project is shown in the table below. During the work period, the quality
of work will be confirmed by engineers in charge of design and the chief consultant, who is in charge
of the entire project including work within Japan, and who will give instructions to the work
supervisors at the appropriate time. The consultant will also employ local engineers, and implement
work supervision using the local engineers together with the Japanese engineers.

Table 2-29 Japanese supervision organization on site

Job title Field ficle\llg.t(rJiLs Responsible for
Overall work supervision, checking kick-off meetings,
Supervision engineer 15 3 site conditions, delivery on site, construction overview
(Chief consultant) ' every year, client communication and defect liability
inspection
Resident supervision during construction, site inspection
Resident representative 195 3 on soil bearing capacity, procurement materials, piping
supervision engineer ' materials and so on at the beginning, and supervision of
structures, final inspection on reservoirs
Piping work supervision 10.0 1 Supervision of piping works
Mechanical work Final inspection of mechanical facility of pumping
supervision (Pumping 2.0 2 station, PRVs and flow meters
facility)
Electrical work supervision 20 9 Final inspection of electrical facility of pumping station,
(Pumping facility) ' PRVs and flow meters
Completion inspection 0.23 1 Inspection for completion
Total 35.23 11

b) Work supervision in Japan
Systems necessary for overall supervision of the project mentioned below will be maintained in Japan,
and the overall work supervision including work at site and work in the country will be supervised.
Checking the contents of the agreement, schedule, progress and quality
Studies to resolve issues that have occurred on site and instructions to contractors
Technical and financial assistance for consultant’s local offices

(2) Contractor’s work control system

Some parts of reservoir construction work and piping installation work can be carried out by local
subcontractors. However, piping works such as jacking method and non-suspension water method
should be performed by Japanese experts and skilled technicians. Laying of transmission and
distribution pipelines will be performed in trunk roads near important facilities and buildings,
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therefore, strict safety controls are necessary.

For this reason, contractors with extensive overseas experience in similar work with overall quality,

process and safety controls must be selected. Resident and short term engineers of contractors

required according to the scale and type of the facilities of the project may be as assumed below.

Table 2-30 Contractor’s work control system

Job title

Responsible for

Resident representative engineer

As the person responsible for the large scale project in Balga Governorate,
resident representative is in charge of discussions with related government
organizations of Jordan and with relevant construction companies, checks and
adjustments of various work ranges and processes, formalities such as work
permits, overall work control including construction work, labor, and safety.

Office Manager

On-site labor control, financial control, procurement of materials and
equipment, transportation control, and general administrative aspects related
to fulfilling the contract.

Chief Engineer (Pipelines)
For Ain Al Basha

Responsible for test pit survey and all the piping work. In charge of quality
control, progress control and safety control of the piping work. In addition, in
charge of pipeline laying work in Ain Al Basha. The engineer who has
thorough experience in urban civil engineering and pipeline laying work
should be dispatched since laying distribution pipelines is implemented in
urban area, and should manage construction work in plural sites.

Civil engineer (Pipelines)
For Deir Alla

Responsible for pipeline laying work in Deir Alla. The engineer who has a
thorough experience in urban civil engineering and pipeline laying work
should be dispatched since laying of distribution pipelines is implemented in
urban areas, and the engineer should manage construction work in multiple
sites

Civil engineer (Reservoir)
For Ain Al Basha

Responsible for construction work of two reservoirs in Ain Al Basha. As
construction sites are located at two sites, this engineer is responsible for
supervising the work and helping the representative engineer.

Civil engineer (Reservoir,
Pumping Station)
For Deir Alla

Responsible for construction work of a reservoir and a pumping station in
Deir Alla. As construction sites are located at two sites, this engineer is
responsible for supervising the work and helping the representative engineer.

The contractor can also employ local engineers, and implement work control using local engineers

together with the Japanese engineers mentioned above.

2.2.4.5 Quality Control Plan

The project requires quality control of various works such as pipe laying work in congested urban

areas, and in distribution reservoir work that requires high water-tightness and durability. The control

items to be implemented for quality control of important works are shown in Table 2-31.
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Table 2-31 Quality control plan

Type of work

Control item

Method

Standard

Pipe materials

Strength and size
Lining and painting

Factory inspection
Visual inspection

Japanese standards

Pipe laying work

Joint accuracy
Leakage

Clearance gauge measurement
Hydraulic pressure test

Japanese standards

Paving work Base course CBR test Japanese standards
Foundation work Soil bearing capacity Plate bearing test Japanese standards
Concreting work Concrete quality Mixing test Japanese standards
Compressive strength test
Air test
Aggregate test
Reinforcement Strength Tensile test, bending test Japanese standards
Reinforcing bar arrangement Reinforcing bar arrangement test
Waterproofing work Paint quality Confirmation of quality control certificate | Japanese standards
Paint film thickness Film thickness test
Leakage Water filling test
Machinery Installation accuracy Measurement of installed position Japanese standards
installation work Functions Actual load operation test
Electrical equipment | Installation accuracy Measurement of insulation resistance Japanese standards
installation work Functions Sequence interlocking test

2.2.4.6 Materials and Equipment Procurement Plan

(1) Locations for procurement of materials and equipment

1) Labor

Ordinary laborers and general skilled laborers (carpenters, plumbers, etc.) will be hired locally by the

contractor.

2) Materials and equipment

General construction materials and equipment such as cement and reinforcing bars can be procured
locally. Ready-mixed concrete can be supplied from the ready-mixed concrete plant in Amman city.
Since ductile cast iron pipes and valves are not being manufactured in Jordan, these items will be
procured from Japan or a third country. Pumps and monitoring equipment for distribution water are
also not manufactured in Jordan and three will be procured from Japan or a third country.

3) Construction machinery

Companies that lease construction machinery do not exist in Jordan, but general construction
machinery such as large breakers, backhoes, bulldozers, dump trucks and truck cranes can be leased
from local construction companies. Procurement companies that offer construction machinery at
economic prices will be scheduled considering the lease rate, transportation cost, and number of days
for which the machinery is offered.

Considering the local conditions mentioned above, the procurement items of main materials and
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equipment to be used in the project are shown in Table 2-32.

Table 2-32 Procurement plan for main materials and equipment

Item

Local

Japan

Third
Country

Remark

Materials and equipment

Cement

Aggregate

Reinforcing bars

O]
)
O]

Concrete form materials

Scaffolding and support materials

Timbering work materials

Ladder and lid (FRP) for reservoir

Inner anticorrosive materials

O|0|0|0|O

Outer painting materials

Ductile cast iron pipe

Valves

O|O

Base course material

Asphalt

Mechanical equipment (Pump)

Electrical equipment (Power receiving and control equipment)

O

Instrument apparatus (flow meter, water level gauge)

o|0|0o

Construction machinery

Backhoes (0.28m°, 0.45m> 0.8m°, 1.4m°)

Breaker (1,300kg)

Truck cranes (16t)

Trucks with crane (4t load/ 2.9t lift)

Dump truck (10t)

Grader (3.1m)

Macadam roller (10-12t)

Tire roller (8-20t)

Asphalt finisher (1.4-3.0m)

Concrete pump vehicles (90-110m>/h)

Vibrating roller (0.8-1.1t, 3-4t)

Tamper (60-80kg)

Concrete cutter (0.5m)

O|O|0|0|0|0|0|0|0|0|0|0|0

Jacking machine (trenchless work)

Drilling machine (under-pressure connection)

(2) Transportation plan

Considering long-term transportation of the materials and equipment procured from Japan and third

countries by sea, loading and unloading at ports, and transport on land to the project area, machinery

and electrical parts the quality of which may deteriorate during transportation will be adequately

packed in cases, and straight pipes and large-sized materials and equipment will be packed in bundles

or as bare packages. Agaba port is the only unloading port in Jordan. Accordingly, the imported

materials and equipment will be unloaded at Agaba port and transported over land to the project area.
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2.2.4.7 Operational Guidance Plan

The contractor should prepare the operation and maintenance manuals for the facilities and equipment,
and implement the operational guidance for following facilities and equipment.

e Pumping station (2 weeks)

e PRV (pressure reducing valve), flow meter

e Flow measurement to reservoir

In addition to basic operational guidance for equipment of distribution monitoring system, training for
distribution management for the entire water supply system will be implemented by the consultants
through soft-component. The details of soft-component are mentioned below.

2.2.4.8 Soft Component Plan (Technical Assistance Plan)

(1) Outline

The transmission and distribution system will be improved by construction of transmission and
distribution facilities and delineation of water distribution zones of Ain Al Basha and Deir Alla as the
outcome of this project. However, if distribution management by utilization of acquired transmission
and distribution data and operation and maintenance of distribution network are not implemented
appropriately and continuously, the effects of the project will not be produced to the maximum extent.

On the other hand, the present knowledge and technical level of staff members of Ain Al Basha and
Deir Alla zonal offices which operate and maintain water transmission and distribution systems are
not adequate. Moreover, the skills and abilities of the staff members of the WAJ Balga Office to
provide guidance to these two offices are also not adequate. In the light of this situation, technical
support to strengthen the capacity of transmission and distribution management will be provided to
the staff members of the two zonal offices in charge of actual water distribution management and also
to the staff members of the WAJ Balqga Office through soft component.

The soft component will utilize the outcomes of the technical cooperation projects implemented by
JICA: “Capacity Development Project for Non Revenue Water Reduction in Jordan” (2005 to 2008),
and the “Capacity Development Project for Non Revenue Water Reduction in Jordan Phase 2” (2009
to 2011). These projects have enhanced the organizational system of WAJ and skills related to
non-revenue water such as leakage detection, water meter installation, distribution network
management.

By the soft component, the capacity of distribution management of the staff members of both zonal
offices and WAJ Balga Office (hereinafter called “the trainees”) will be enhanced through technology
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transfer for implementation of appropriate monitoring of water distribution, acquisition, management
and analysis method of distribution data, and method of distribution management and NRW
calculation based on the collected and analyzed data.

(2) Goal of soft component

To enhance the capacity of staff members of Ain Al Basha and Deir Alla offices related to water
distribution management in new transmission and distribution facilities constructed in the project.

(3) Outcomes of soft component

The outcomes and main activities of soft component are as given below.

Outcome 1: Management capacity for distribution management

The trainees will develop the capacity to collect flow data from bulk meters continuously, analyze the
data, understand zone and DMA distribution amounts. They will be able to adopt the approach to
equitable water distribution.

Outcome 2: Capacity of calculation of NRW

The trainees will be able to calculate non-revenue water from water distribution data collected and
will be able to utilize this data for reducing non-revenue water.

Outcome 3: Capacity of distribution pressure control

The trainees will be able to control the water supply pressure within the appropriate range through

control by PRV.

(4) Method of confirming the outcome achievement level
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Table 2-33 Method of confirming the outcome of soft component

Field

Items for confirming achievement level

Management  of
water distribution
data

» Do the trainees understand the importance of monitoring?

> Have the trainees acquired the ability to perform O&M of bulk meters?

» Can the trainees properly preform data collection from bulk meters, tabulation, analysis and
plotting?

» Can the trainees show proper approach to water distribution control based on the problems
extracted from analyzed results?

Calculation of
non-revenue

» Are the trainees aware of the concept of non-revenue water?
» Can the trainees calculate non-revenue water by comparing subscribers’

consumption data and data from bulk water meter data?

pressure control

water » Can the trainees perform the evaluation of non-revenue water?

» Can the trainees specify the measures for reducing non-revenue water?

» Are the trainees aware of the appropriate range of water distribution pressure?
Distribution » Do the trainees understand the principles of pressure-reducing valve?

» Can the trainees perform the O&M method of pressure-reducing valves and method of adjusting
range of reduced pressures?

(5) Soft component activities (introduction plan)

Japanese side:
Jordanian side:

Japanese water distribution engineer (1 person), 49 person-days
WA\ staff (total 52 persons), 128 persons-days

Trainees of the soft component to be selected are one staff from WAJ Balga office and two staff

members each from the district office for a total five persons. The trainee of WAJ Balga office is

required to take lead over other trainees, and district trainees are to be in charge of water distribution

work on site. In the general seminar after training, additional two staff members from respective office

will be also participated there from respective district offices. The five trainees receiving the soft

component training are expected to be responsible for operation & maintenance of the facilities after

completion of the project.

(6) Soft component schedule
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Table 2-34 Soft component schedule

Activity

In
Japan

At Site
First month

At Site
Second month

At Site
Third month

1. Preparations for training

1) Domestic preparations

2) Implementation preparations and
introductory technical briefing

2. Training

1) Distribution data management

2) Calculation of non-revenue water

3) Water distribution pressure control

3. General report

1) General seminar

of manuals

2) Preparation of reports and provision

(7) Soft component products

Table 2-35 Soft component products

Reports & Deliverables

Description

Time

Preparation of transfer of
technology plans (English)

Description, achievement target, detailed schedule, implementation

method, etc. of soft component

At start

Completion report (in English
with Japanese summary)

General report including description of transfer of technology, results of
upgrading skills, training evaluation, transfer of technology manual and

photos

At completion

Flow data Input flow data At completion
Manuals Distribution data input and management manual At completion
Others Teaching records, outputs, training texts At completion
2.2.4.9 Implementation Schedule of Work

Expecting implementation schedule of work is shown below.
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Month
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|
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Figure 2-22 Implementation schedule
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2-3  Obligations of Recipient Country
The project is composed of Japanese cooperation and with requisite work to be performed by the
Jordanian side through self-effort. The necessary measures and obligations with scheduling of

Jordanian side activities for the project are as listed below:

Table 2-36 Obligation of recipient country

Items

1. Construction of reservoirs

(1) To acquire the land for reservoir construction sites before the start of construction work by Japanese
side

(2) To supply primary power of required capacity (necessary procedure and cabling)

(3) To acquire land for access road of Ma’adi Reservoir and asphalt paving

(4) To construct road paving, lighting, vegetation, fencing, gates, etc., within the site

(5) To provide water and chemicals for testing and cleaning

2. Construction of Ma’adi Pumping Station

(1) To provide the land for the pumping station

(2) To supply primary power of required capacity and to install a new transformer or upgrade the existing
one to required capacity

3. Installation of transmission and distribution pipeline

(1) To provide water and chemicals for testing and cleaning

(2) To cooperate for construction work on the road including acquisition of approvals and permissions,
and traffic control procedure

(3) To cooperate during pipe connection work such as attendance at water suspension work, notice to
people, etc.

4. Soft Component

(1) To prepare equipment and training room for soft component activities

5. Common items for construction works

(1) To provide temporary stock yards for construction materials and machineries and land for temporary
works

(2) To prepare disposal site for waste soil

6. Other Items

(1) To coordinate for required approvals and permissions from relevant authorities for implementing
detailed design and construction works

(2) To cooperate in consultation with residents living near the construction sites and to coordinate
procedures for traffic control in works with the relevant authorities

(3) To carry out necessary procedures for issue of A/P required for payments to Japanese consultants and
contractor and to bear the commissions for advising and payment to bank in Japan for banking services
based upon the Banking Arrangement

(4) To ensure prompt unloading and customs clearance of the goods for the project at the port of
disembarkation in Jordan

(5) To accord Japanese nationals whose services may be required in connection with the supply of
products and services under the verified contract such facilities as may be necessary for their entry into
Jordan and stay there for the performance of their works.

(6) To exempt Japanese nationals from customs duties, internal taxes and other fiscal levies that may be
imposed in Jordan with respect to the supply of the products and services under the verified contract,
and to take necessary measures for such tax exemption.

(7) To use, operate and maintain properly the facilities and equipment constructed or procured under the
Japan’s Grant Aid program.

(8) To bear all the expenses, other than those to be borne by the grant aid, necessary for construction of the
facilities
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2-4

2-4-1

Project Operation Plan

Basic Principle of Operation and Maintenance

Basic policies for operation and maintenance (O&M) of proposed facilities are listed below.

a)

b)

2-4-2

Under the project, the new water supply system will be established adding new water supply
facilities and disposing of existing pump stations. The O&M of the established system
would be much easier than the current complicated transmission and distribution system.
Therefore, these facilities should be capable of being operated and maintained by the current
strength of the staff without any increase.

The capacity of water distribution management which is required for effective utilization of
the proposed facilities will be enhanced through the soft component of this project.

It is recommended to assign a distribution manager who will be responsible for distribution
monitoring system, and planning and implementation of efficient management of water
distribution by utilizing the established monitoring system.

Responsibility of Distribution Manager

The distribution manager will collect all the data and information related to water distribution system

from the O&M department and other engineering departments. The collected information would be

digitized and compiled in digital formats, based on which analysis will be carried out for preparation

of distribution plans. These data and plans will be also used for effective operation and maintenance

activities of other departments. The distribution manager will be trained through soft component. The

following are the responsibilities of the distribution manager.

2-4-3

To collect and compile the data and information related to water distribution from the relevant
departments

To collect water monitoring data, interpret the data for improvement of water distribution
management, and prepare improvement plans

To study effective water transmission and distribution and prepare study reports

To prepare annual water distribution plan

To prepare fair water rationing plan

To disseminate the reports and plans with the relevant departments

Organization of Operation and Maintenance

(1) Organization of Operation and Maintenance

The main component of the project is restructuring of the water distribution system. In the proposed

water distribution system, the O&M efforts of the WAJ staff can be reduced because the proposed
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system will reduce the daily valve operation for water rationing in the service area and the number of
pumping stations to be operated. Therefore, increase in operation staff is not required under the
project. In addition, it is assumed that leakage accidents will be reduced as water supply pressure is
optimized. Therefore, the staff has time to spare for preventive leakage control.

The existing Ma’adi pumping station located in the WAJ Deir Alla office is currently operated by
resident operators by shift work. Since the existing one will be disposed of under the project, the new
pumping station will be operated and maintained with the current organization structure.

The existing distribution reservoirs are being operated and maintained by a patrolling system. Three
new distribution reservoirs will be operated and maintained by the same patrolling system as the
existing one.

Technology on related to distribution management will be transferred to the current WAJ staffs
through the soft component. The new water distribution monitoring system will be managed by the
distribution manager who receives the technology transfer.

(2) Major Facility and Monitoring Equipment

The monitoring and control method/item by major existing and new facility of the project are shown
in the table below. The monitoring and maintenance items are the same as the WAJ staff’s daily
monitoring and control items. This enable new facility and equipment to be operated and maintained

by the WAJ staffs without difficulty.

Table 2-37 Monitoring and control item by major facility and equipment

Type Facility name Monltr?]ré?hgégontrol Monitoring/control item
Safout (Ain Al Basha) Resident Distribution management by
Existing | Al Baga’a (Ain Al Basha) Resident open/close of valve, flow
Rajeb (Deir Alla) Resident meter and water level gauge
Distribution Abu Nussair 1 (Ain Al Patrol
reservoir Basha)
Proposed | Abu Nussair 2 (Ain Al
Patrol
Basha)
Ma’adi (Deir Alla) Patrol
P“’T‘p'“g Proposed | New Ma’adi Resident Flow meter, pressure gauge
station and pump operation
PRV Proposed g gggrﬁ'&lliz;lsha) Periodic inspection Pressure gauge
Distribution Proposed 7 (Ain Al Basha) Periodic inspection Flow meter
monitoring 11 (Deir Alla)
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(3) Periodic Inspection

The inspection items and interval for pumping station, distribution reservoirs, and transmission and

distribution pipelines are shown below.

Table 2-38 Standard inspection/intervals for pumping stations

Equipment | Inspection interval Inspection items
Pumps Daily inspection Daily operation record
(in operation) a) Recording of water transmission volume
b) Visual check of various sections
¢) Check for abnormal sounds
d) Check for axial temperature
e) Check for water leakage
f) Recording of suction and discharge pressures
Monthly inspection - Check bearings (bearing oil deterioration, measuring of bearing
temperature)
Three-month - Change bearing oil and replenish bearing grease
inspection Measure shaft center accuracy
Measure vibrations and noise levels
Six-month inspection | - Change bearing grease and gland packing
Annual inspection + Overhaul
- Check accessories and auxiliary machines
Motors Daily inspection Daily operation record
(in operation) a) Measure current value
b) Check of various sections visually
¢) Check for abnormal sounds
d) Check for axial temperature
Six-month inspection Replenish bearing grease
Measure vibrations and noise levels, axial temperature
Annual inspection + Check bearings
Measure insulation resistance

Table 2-39 Periodic inspection for reservoirs

Inspection item Inspection interval
Monthly Annually
a) State of water leakage, if any o
b) Damage due to uneven ground subsidence, etc. o

Table 2-40 Periodic inspection for transmission and distribution pipes

Inspection item Inspection interval
Monthly Annually
a) State of leakage, if any o
b) State of ground subsidence, if any o
c) Conditions of valves, plugs and lids o
d) State of damage, if any o
e) Availability of emergency equipment and tools o
f) Blow-off valve function o
g) State of lid of manhole o
h) State of interior of manholes o
i) State of damage to aqueduct painting, if any o
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Table 2-41 Periodic inspection of flow meter and pressure reducing valve

Equipment Inspection items

a) Flow

meter - To measure accuracy and adjust equipment by periodic inspection and arrangement

- To maintain data of pressure reducing valve (Setting pressure, manufacturer,
installation year and date of periodic inspection, etc.).

- Periodic inspection by visual check for cavitation damage by six-month inspection.
- Periodic inspection for soil and debris removal from strainer.

b) Pressure
reducing
valve

(4) Operation and Maintenance of Pressure Reducing Valve (PRV)

Pressure reducing value (PRV) is a specialty valve to maintain adequate water supply pressure to
reduce leakage. For continuous and normal functioning of PRV, adjusting, periodical check and
preparation of spare parts are required. The following are required maintenance of PRV, which will be
trained through on-the-job training (OJT) by the contractor and soft component.

1)  Adjusting of water pressure value

In periodical check of PRV, water pressure at the gauge of PRV shall be checked by pressure gauges
equipped in PRV. It happens that the water pressure value changes from the initial setting after long
time operation or by intermittent water supply. If the value is changed from the original setting, the
pressure value shall be reset at the original value using the pilot valve (needle valve) according to
instruction manuals.

2) Maintenance

a) Periodical check

PRV consists of a main valve and a pilot valve. The main valve is activated by the diaphragm built in
it. The pilot valve makes the diaphragm activate by detecting differential pressure between primary
and secondary sides using pilot tubes. A filter is installed for preventing clogs since the pilot tube is
very narrow. Some of existing PRVs are reported as malfunction due to negligence of filter cleaning.
To avoid this, following periodical checks and maintenance are required for PRV. During periodical
check, water flows through by-pass pipe by stopping flow in the main pipe which is closed by sluice

valve.
Item of Periodical Check
Item Contents
Visual inspection Leakage, malfunction, abnormal sound
Pressure value Reading of water pressure at pressure gauges
Filter for pilot tube Filter cleaning
Main pipe strainer Strainer cleaning
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Periodical check and maintenance is to be conducted approximately every three month, but PRV is to

be taken apart once a year to confirm on diagram status and so on. When leakage, malfunction or

abnormal sound is observed during periodical check, PRV is also to be taken apart to replace valve

seal, O-ring, etc. and confirm the status of diaphragm.

b) Preparation of Spare Parts

Consumables of PRV include valve seals, O-rings, diaphragms and filters, which are required to be

secured as spare parts. In addition, the agent for procurement of spare parts shall be decided in

advance. Spare parts are to be prepared in common use for any PRV because most of them are same

type and same manufacturer. Spare parts of diaphragms are essential to secure spare parts for

replacement since diaphragm, a rubber part that continuously expand and contract, deteriorates for 3 -

5 years in general.

2-5 PROJECT COST ESTIMATION

2-5-1 Initial Cost Estimation

The part of estimated costs for this project to be covered by the Jordanian side is summarized in the

table below.

Table 2-42 Summary of estimated costs to be covered by the Jordanian side

Project cost
Items (tho L:san dJD) Remarks
1. Construction of reservoir (three distribution
reservoirs)
Public land for Ma’adi reservoir, and
(1) Land acquisition i Apu Nussair 1 reservoir, _
Private land for Abu Nussair 2
reservoir
@) %’rptﬁ)]lgrg:ef\%miry power of required capacity - | Implementation by electricity company
- . Excluding land acquisition cost
3) I;:pnhdaﬁcg:\;isrl]gon for access road to the site and 106.4 Aspha!t paving of access road for
Ma’adi reservoir
(4) Road pavement at the reservoir site, setting of
lights, construction of fences, gates and planting 104.3
along the site boundary of reservoirs
(5) Provision of necessary water and chemicals
(chlorine) for trial operation and disinfection of 11.7
the constructed facilities
2. Construction of Ma’adi Pumping Station
(1) Provision of land for the pumping station - | Public land
(2) Supply of primary power of required capacity . . .
for the pump station, including power receiving - E:;%;?S;ed with WAJ equipment and
equipment if necessary '
3. Laying of transmission and distribution pipelines -
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Project cost
Items (thousand JD) Remarks
(1) Provision of necessary water and chemicals
(chlorine) for trial operation and disinfection of 4.6
the constructed facilities
4. Others
(1) Provision of temporary stock vyards for
construction materials and machinery and land -
for temporary works
(2) Preparation of disposal site for waste soil -
(3) Provision of equipment and training room for i
soft component activity
5. Commissions for issue of A/P (Authorization to 50
pay) and B/A (Banking Arrangement) '
Total 232.0 | JPY32.5million
Estimated conditions
1) Date of Estimation : June 2013
2) Exchange rate : 1US$ =JPY98.92, 1JD = JPY140.17
3) Work Period : The work period for detailed design and construction is shown

in the implementation schedule stated above.
4) Other . The estimation of the project cost is made in accordance with
the grant aid scheme of the Government of Japan

2-5-2  Operation and Maintenance Cost

The profit and loss statement of WAJ Balga office for the fiscal year 2011 was collected from the WAJ
Balga office. As shown in Table 2-43, the ratio of revenue to expenditure in the WAJ Balga office is
59 %, and the deficit is covered by subsidy. Salaries & wages, electricity, and water imports account
for 77 % of the total expenditure. As other expenditures such as vehicles expense account for 23 %
and appear to be flat after completion of the project, the O&M cost for facilities constructed in the
project can be discussed by examining the expenditures of salaries and wages, electricity, and water
imports. In addition, the increase of operational revenue is studied assuming reduction of non-revenue

water (NRW) ratio in the target year.

2-72




Table 2-43 Income statement of WAJ Balqa office

(Unit: JD)
Item In fiscal year 2011

Revenue Operational revenue 7,217,944 90%

Non-operational revenue 807,680 10%

Total 8,025,624 100%

Expenditure | Salaries & wages 3,550,057 26%

Electricity 2,359,279 17%

Water imports 4,554,001 34%

Vehicles expense 576,390 4%

Network expense 913,315 7%

PSP charges 1,075,080 8%

Sludge transfer 251,718 2%

Other expense 235,275 2%

Total 13,515,115 100%
Profit/Loss -5,489,491
Recovery ratio 59.8%

Source: WAJ Balqa Office

(1) Salaries and wages

After completion of the project the number of staff members in charge of O&M of both district offices
will not be changed, and that of the WAJ Balga office will not be changed as well. Therefore, the
implementation of the project will not increase the expenditure of salaries and wages.

(2) Electricity cost

The electricity cost of WAJ Balga office in 2012 was JD2,359,579 per year and the electricity
consumption was estimated at 35,751,157 kWh per annum during the same period using the electricity
tariff of JD0.066 per kWh. The electricity cost of Ain Al Basha and Deir Alla in 2011 accounted for
15.6 % of the total electricity cost of the WAJ Balga office.

After the project, the existing six pumping stations will be disposed of and one new pumping station
will be constructed. Therefore, the electricity consumption and the electricity cost will reduce with the
project. The reduction in electricity consumption and cost of the WAJ Balga office in the target year
2020 is estimated at 2,809,824 kWh and JD185, 447, respectively as shown in Table 2-44 In addition,
the reduction in the electricity cost in 2020 compared to the electricity cost in 2011 is JD78,429.
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Table 2-44 Reduction of electricity consumption and cost

Current status (in 2012) Target year (in 2020)
Districts Study case cclfr:zﬁtr:;:é/n Electricity cost ch)Erifjtr:;ggn Electricity cost
(kWh/year) (dIotheen) (kWh/year) (IDfyear)
Without Project 3,349,008 221,035 4,571,078 301,691
Ain Al Basha | With Project - - 2,376,961 156,879
Difference - - 2,194,117 144,812
Without Project 2,244,240 148,120 2,643,669 174,482
Deir Alla With Project - - 2,027,962 133,847
Difference - - 615,707 40,635
Without Project 5,593,248 369,155 7,214,747 476,173
Total With Project - - 4,404,923 290,726
Difference - - 2,809,824 185,447
Balga total - 35,751,157 2,359,279 - -

Note: Electricity consumption for “Without Project at the current status is from actual records.
Tariff 1kWh=0.066JD, (pump efficiency) x (motor efficiency) = 0.65
The “Difference” indicates reduced electricity consumption and cost.

(3) Imported water cost
Water sources of WAJ Balga office include its own resources and imported water from outside of the
Balga governorate or Miyahuna. The imported water cost in 2011 amounted to JD4,554,001 and

accounted for 34 % of the total expenditure, which is the largest item in the expenditures.

The plan in this project is to cover the increased water demand in the target year by imported water.
2.63 MCM of imported water should be purchased in 2020.

Table 2-45 Water supply in target districts

(MCM/year)
Current status (in 2012) Target year (in 2020) Increase
S Imported Imported Imported
Districts
WAJ water from| Total WA water from| Total WA water from| Total
resource . resource . resource .

outside outside outside
Ain Al Basha 2.28 5.03 7.31 2.28 7.78 10.06 0 2.75 2.75
Deir Alla 1.32 2.13 3.45 1.32 2.01 3.33 0 -0.12 -0.12
3.6 7.16 10.76 3.6 9.79 13.39 0 2.63 2.63

Balga Governorate 13.69 16.03 29.72

The present unit price of the imported water is calculated as 0.284JD/m? by dividing JD 4,554,001 by
16.03MCM. The increase in imported water purchase is estimated as shown in the table below. The
increase in imported water cost is estimated as 478,029 JD/year in 2020 with the project compared to
the current imported water cost.
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Table 2-46 Estimation of imported water purchase with the project

Current status in 2012 Target year in 2020 Difference
" Ain Al Ain Al Ain Al
T Sl Basha + -;"’r‘;%? Basha + -;"’r‘;%? Basha + -;"’r‘;%it
Deir Alla Deir Alla Deir Alla
EsFlma_ted imported water ID/M? 0.284 0.284
unit price
Imported water amount MCM/y 7.16 9.79
Imported water cost JDly 2,033,440 1,301,402 2,780,360 1,779,430 746,920 478,029

Note: Target areas indicate the target distribution zones and the cost for the target areas are calculated using the ratio of

water supply amount of the target areas to that of all districts.

(4) Operational revenue

The current unit price of water supplied is estimated as 0.243 JD/m® obtained by dividing the
operational revenue by the supplied amount in the Balga governorate.

It is assumed that the ratio of non-revenue water is reduced to 40 % from the current value of 60 % in
this plan. Accordingly, the unit price of supplied water is estimated to increase to 0.3645 JD/m®
(0.243JD/m* + 0.4 * 0.6) in 2020. Therefore, the operation revenue will increase by 1,450,224 JD/year

assuming the NRW ratio is reduced to 40 % in 2020 from the current value of 60 %.

Table 2-47 Estimation of operational revenue increase with NRW reduction

Current status in 2012 Target year in 2020 Difference
Basha + zarlggit Basha + -I;?Lgazt Basha + Z?ngt
Deir Alla Deir Alla Deir Alla

NRW % 60 40 20

Estlm_ated unit price of ID/m? 0.243 0.3645

supplied water

Total water supply MCM/y 10.76 13.39

'f:\f(';:j;ed operational IDly 2,614,680 | 1,673,395 | 4,880,655 | 3,123,619 | 2,265975 | 1,450,224

Note: Target areas indicate the target distribution zones and the cost for the target areas are calculated using the ratio of

water supply amount of the target areas to that of all districts.

(5) Conclusions

Based on the discussions above, the following table is given that summarizes the increase and
decrease in revenue and costs. With the project implementation assuming the reduction of NRW ratio,
the balance will be increased by 1,050,624 JD/year. Therefore, the project will contribute to the
financial improvement of WAJ.
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assuming reduction of NRW ratio

Table 2-48 Estimation of increase and decrease in revenue and expenditure in 2020 with the project

Items Curzggtlzt)atus Ta(rgg;(;)/)e & Difference
Operating revenue 1,673,395 3,123,619 1,450,224
Electricity 369,155 290,726 -78,429
Imported water purchase 1,301,402 1,779,430 478,029
Difference (Balance) 2,839 1,053,463 1,050,624

Assumption: The NRW ratio reduces from 60 % in 2012 to 40 % in 2020.

In addition, the balance assuming the current NRW ratio in the target year is estimated as shown in
the table below. With the project implementation and assuming the current NRW ratio, the balance
will increase by 9,418 JD/year. Therefore, the project will contribute to the financial improvement of
WAU.

Table 2-49 Estimation of increase and decrease in revenue and expenditure in 202 with the project

assuming current NRW ratio

ltems Currer21'6 it;tus in Targ;g %/gar in Difference
Operating revenue 1,673,395 2,082,413 409,018
Electricity 369,155 290,726 -78,429
Imported water purchase 1,301,402 1,779,430 478,029
Difference (Balance) 2,839 12,256 9,418

Assumption: The NRW ratio does not reduce with the current 60 % in 2012.
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Chapter 3  PROJECT EVALUATION

3-1  Preconditions
(1) Land acquisition for proposed facilities

The Jordanian side is required to acquire and prepare the construction land for the three reservoirs and
one pumping station. It is not difficult to acquire the land for Ma’adi reservoir as it is public land but
special care should be taken for land acquisition for Abu Nussair 1 and Abu Nussair reservoirs
because of its private land ownership. Lands should be acquired according to the relevant laws of
Jordan by the end of September 2014.

(2) Budget preparation for the construction borne by the recipient country

The effect of the project will be fully materialized once the construction borne by the Jordanian side is
executed. Therefore, in order to proceed with the construction borne by the Jordanian side
simultaneously with the construction of the Japanese side, the Jordanian side must secure required
budget.

(3) Tax Exemptions

The both sides confirmed that the tax exemption including Value Added Tax (VAT), customs duty, and
any other taxes and fiscal levies in Jordan, which is to be imposed in relation to the Project activities,
will be ensured by the Jordanian side. WAJ will take any necessary procedures for tax exemption, and
in case that tax exemption is not secured, the cost of tax will be borne by WAJ.

(4) Securing bulk water supply to Balga Governorate

As a prerequisite to the Project, an additional bulk water of 4 MCM a year shall be allocated to the
Balga Governorate by completion of the Project expected in 2017. Total amount of 1.09 MCM a year
shall be secured to Deir Alla from the existing Abu Zeghan RO Plant owned by Miyahuna LLC, and
total amount of 7.7 MCM a year of water to Ain Al Basha from Zai/Dabouq Conveyer to utilize the
pressure for providing reservoirs with water.

3-2  Necessary Inputs by Recipient Country

(1) Ensuring performance of obligatory work of the recipient country

The works to be undertaken by the Jordanian side, such as pavement of access road, cabling for
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Mr. Junji Wakui Additional Resident Representative
Mr. Kenji Takada Representative

Ms. Tomomi Hirata Representative

Mr. Hani H. Al-Kurdi Program Officer

2. Embassy of Japan in Jordan
Mr. Takanori Hukube First Secretary
Mr. Shinya Kuwana Second Secretary



(3) Explanation of Draft Outline Report

<Jordan Side >

1. Ministry of Water and Irrigation: MWI)
Eng. Waleed Sukkar

2. WAJ
Eng. Tawfig Z. Habashneh
Eng. Malek Rawashdeh
Eng. Reham Bani-Hani
Eng. Asma'a Alwahadneh
Mr. Mohamad
Eng. Khalid Al-Obaidiyn
Eng. Jamal Alkharabsheh
Eng. Ghazi Aladwaw
Eng. Firas Zrigat

<Japanese Side >

1. JICA Office
Mr. Junji Wakui
Ms. Tomomi Hirata
Mr. Hani H. Al-Kurdi
2. Embassy of Papan in Jordan
Mr.Norimasa Yoshida

Director, PMU

Secretary General

Assistant Secretary General, Technical Affairs

Director, Study, Design and Plan and Feasibility Study Directorate
Study, Design and Plan and Feasibility Study Directorate
Assistant Director, Financial Directorate

Director, Balga Governorate Water Administration

Director, Non-revenue water directorate, Balga GWA

Manager, Deir Alla Directorate, Balga GWA

Mechanical Engineer, Marka Training Center

Additional Resident Representative
Representative
Program Officer

First Secretary
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Minutes of Discussions (M/D)

(1) Survey Stage

MINUTES OF DISCUSSIONS
ON
THE PREPARATORY SURVEY
FOR
THE PROJECT FOR REHABILITATION AND EXPANSION OF THE
WATER NETWORKS IN BALQA GOVERNORATE
IN THE HASHEMITE KINGDOM OF JORDAN

In response to the request from the Government of the Hashemite Kingdom ol Jordan
(hereinatter referred 1o as “Jordan™). the Government of Jepan decided to conduct a Preparatery
Survey (hereinafier referred as “the Survey”) for the Project for Rehabilitation and Expansion of the
Water Networks in Balga Governorate ¢hereinafter referred to as "the Project”) and entrusted the
survey to the Japan Internatienal Cooperalion Agency (hereinafter referred 1o as "JICA").

JICA sent 1o Jordan the Preparatory Survey Team {hercinatter referred 1o as “the Team").
which is headed by Mr. Yoshiki OMURA, Senior Advisor. JICA. and is scheduled to stay in the
country from Februury 9, 2013 to March 14, 2012 for the first phase and from middle of April
2013 to middle of June, 2013 for the second phase.

The Team hetd discussions with the officials concerned of the Government of Jordan and
conducted a ficld survey at the survey arca.

In the course of discussions and ficld survey, both parties confirmed the main items
described in the atiached sheets.
Amman, February 14, 2013

U - ez
Mr. Yoshiki OMURA Png. Basp Tellah

Leader, Secretaé,r General,

Preparatory Survey Team Ministry of Water and frrigation and
Japzn Tntemational Cooperation Acting Secretary General,

Agency Water Authority of Jordan

The Hashemite Kingdom of Jordan

. "~ .ar'f ;"‘i.-;" ’ '
Dr. Saleh Kharabsheh

Seeretary General.

Ministry of Planning and Intemnational
Cooperation

(Witess)




ATTACHMENT

1. Objective of the Project
The abjective of the Project is to reduce non-revenue water and electricity consumption for water

supply in the target areas by controlling water pressure of distribution network.

2. Project site
Tentutive site of the Project is Deir AHa and Ain Al-Basha Districts in Balga Governorate as shown
in Annex-1.

3. Responsible and Implementing Agency

3-1) The Responsible Agency is the Ministry of Water and Irrigation (hereinafter referred (o as
MW,

3-2) The Implementing Agency is the Water Authority of Jordan (hereinafter referred to as *WAI™).
The Organization chart of WAJ is shown in Annex-2

4. Items requested by the Government of Jordan

After discussions with the Jordanian side and the Team (heteinatter referred to as * both sides™. the
items described in Annex-3 were requested by the Jordanian side,

The both sides confirmed that the appropriateness of the request would be examined in accordance
with the further studies and analysis in Japan and the final components of the Project would be

decided by the Japanese side.

5. Japan's Grant Aid Scheme

5-1y The Jordanian side understands the Japan's Grant Aid Scheme explained by the Team. as
described in Annex-4.

5-2) The Jordanian side will take the necessary measures, as described in Annex-5, for smooth

implementation of the Project. as a condition for the Japancse Grant Aid to be implemented.

6. Schedule of the Survey

6-1) The consultant members of the Team will conduct studies in Jordan until March 14, 2013 for
the first phase and from middle of April 2013 to maddle of June 2013 for the second phase.
Main purpose of the tirst phase is 1o collect basic information and examine the scope of the
Project including the confirmation of the target area. Main purpose of the second phase is to
conduct outline design of the Project.

6-2) JICA will preparc the drali Preparatlory Survey report in English and dispatch a mission in
order to explain its contents 1o Jordanian side around October 2013,

6-3)} In casc that the contents of the report are accepted in principle by the Jordanian side. JICA

will finalize the report and send it to the Jordanian side around December 2013,
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The Jordanian side undersiands that execution of the Preparatory Survey docs not necessarily imply
Y ) ) ¥ 3

the Japanese Government’s commitment of the project implementation.

7. Other relevant issues

7-1} Review of the existing water supply plan

The both sides confirmed that the Team will review the feasibility study. *Technical and Feasibility
Study and Final Design of the Upgrading and Expansion of Water Facilities in Central

Governorates” (hereinafter referred to as "the F/S") conducted in April 2005.

7-2) Target year

The Team explained that the target year of the Project is set up as the year immediately after the
construction because Japan's grant aid aims to implemient the project componenis (o meet the urgent
and immediate needs in the Project arca, id ]
shall be 2020 though the Project is requested based on the target year of "the F/8" {2025). However.
the target year for pipelines would be 2025 because of the difficulty of the stepwise expansion of

pipe capacity.

7-3} Target areas
The tentative target areas are as follows. The target areas will be examined by the Survey {iirsl
phase) and confirmed through discussion between both sides.

iy Deir Alla District

ii) Ain Al-Basha District

7-4) Policy of the vutline design
The Both sides agreed that the outline design will be done according to the following technical
consideration to establish etficient water supply systems:

- Separation of transmission from distribution system

- Gravity distribution from service reservoir

- Optimization of energy use in the system, especially for pumping facilities

- Definition of District Metered Arca (DMA)

- Selection and lecation of pressure reducing facilities

- Replacement of existing pipes including asbestos pipes

7-5) Branch pipelines of diameter less than 106 mm and replacement of the service connection
The procurement and installation of tertiary network of diameter less tharn 100 mm and service
connections are not mentioned in the request from the Jordanian side. The present status and the
necessity of replacement of the tertiary network and service connections will be examined by the
Team. The measure 1o be taken for {urare will be confirmed through the discussion between both

sides based on the result of the Preparatory Survey.



7-6) Pump Facilities for the Target Areas

The water distribution system in the target area will be converted from the direct pumping system to
gravity tlow system by construction of distribution reservoirs at high land and other [acilities
through the Project activities. The Team will examine the present status of water distribution svstem,
which may be necessary to be improved for distribution syslem conversion and recommend

necessary measures for establishment of appropriate distribution system.

7-7) Measures to be taken by the Jordanian side
Other than measures described in Annex-5, Jordanian side will take the [ollowing measures:
1) The Jordanian side agreed (o secare water resources which are necessary for ensuring the
autcome ot the Project by the study mission of draft report around October 2013,
2) The Jordanian side agreed to submit a document that certificd to secure cnough budgets (or
implementation of necessary measures (o be taken by Jordanian side for 2014 and the schedule

of implementation of the measures by the study mission of draft report around October 2013.

3) The Jordanian side agreed (o assign the counterpart personnel in charge of the following works
during the Team’s stay in Jordan:
- Project coordination
- Facility design and cost estimation

- Operation and maintenance for water supply systems

7-8) Technical assistance (“Seft Compenent™ of the Project)

The Jordanian side requested the technical assistance on the appropriate distribution management of
waler flow and pressure for the overall water supply system to promote the sustainable and effective
operation of the facilities constructed in the Project. The Team agreed to study its necessity and if it
was conlirmed. the implementation of technical assistance as soft component program would be

considered in the Project.

7-9) Tax exemption

Both sides confirmed that the tax exemption including Value Added Tax (VAT), custom duty, and
any other faxes and fiscal levies in Jordan which is to be arisen from the Project activities will be
ensured by WAJ, WAJ will take any procedures necessary for tax exemption, and in casc that tax

exemption is not secured, the cost of tax will be covered by WA,

7-10) Sector Survey Report

The Team will also study present status of water works managemen: and organization structure of’
WAL progress of non-revenue water reduction activitics, refevant laws and regulations, and
recommend effective technical cooperation project(s) to complement the cfforts done by WAL The

Team will make a separate report based on the result of sector survey.

Y
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7-11) Coordination with other projects
Both sides confirmed that the Project would be coordinated with any other project supported by
other development partners, NGOs, and Jordanian official organizations rather than making

duplication,

7-12) Environmental lmpaet Assessment (EIA)
Both sides confirmed that the Jordanian side is responsible for taking any measures to complete EIA,

in case that the Survey indicates necessity of EIA for implementing the Project.

Annex-] Project Sites Map

Annex-2 Organization Charts

Annex-3 Items Requested by the Jordanian Side

Annex-4 Japan’s Grant Aid Scheme

Annex-5 Major Undertakings to be taken by Bach Govermment
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Annex-i: Project Sites Map
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Annex-3: ltems Requested by the Jordanian Side
SR S Soequested by e c

Component Deir Alla district

Ain Al Basha district

i,

. Construction of |

. Construction of

Installation of

transmission and ) ]
distribution Dia. i 50mmx 7,000m

pipeline [ia. 200mmx | 3,000m
Dia250mmx 2, 800m
Dia. 300nmm> 1,30¢m
. Dia400mmx  500m
{Ma’adi Pumping Station|
i Pump Q=200m"hr. Head=140m

2 nos.

" Ductile pipes, L=24,600m

puniping station

[New Rajeb Pumping Station]
Pump Q=500m’hr, Head=52m,

_Zwmos. -

[New Ma’adi thigh reservoir]
V=2,500 m’, | No.
I [New Rajeb Upper Tank] V=6,000

"m’, 1 No

reservoirs

S _
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' Ductile pipes. L=27,200m
Dia. 100mm=15,000m
Lia. [50mm= 2,700
Dia.200mm= 7,000m
Dia 400mm= 2.500m

i .
None

[Bagaa] V=8,000 m". } No,
{Safour| V=2,000m’. 1 No

[New Eskandanavian] V=2,000 m’,

No.

; [New Abu Nasir 11 V=1.000 m*, 1 No

[New Abu Nasir 2] V=1,000 ", }
[ No.

N

* . .‘,)’" i
. o o i
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Annex-4: JAPAN'S GRANT AID SCTIEME

The Government of Japan  (hereinafter referred teas “the GOJ7) s implementing the organizational
reforms to improve the quaiity of ODA operations, and as part of this realignment, JICA was reborn an
October 1, 2008, Afier the reborn of NCA, following the decision of the Government of Japan
(hercinafier referred to as “the GOI™), Grant Aid for General Project is extended by JICA,

Grant Aid is non-reimbursabie fund o 2 recipient country to procure the facilities, equipment and
services (engineering services and ransportation ot the products, ete.) for eeonomic and social
development of the country under principics in accordance with the relevant laws and regulations of
tapan. The Grant Aid is not supplied through the donation of materials as such.

1. Grant Aid Procedures (Attachiment B

Japanese Grant Aid is conducted as follows-
* Preparatory Survey (hereinafter referred 1o as “the Survey™)
- the Survey conducted by JICA
* Appraisal & Approval
-Appraisal by The GOT and HCA, and Approvat by the Japanese Cabinel
* Determination of implementation
-The Notes exchanged between the GOJ and « recipient country
> Grant Agreement  (hereinafter referred to as “the G/A™)
-Agreement concluded between JICA and a recipient country
* Implementation
-lmplementation of the Project on the basis of the G/A

1. Preparatory Survey
(1) Contents of the Survey

The aim of the Survey is to provide a hasic document necessary for the appraisal of the Project by JICA
and the GOJ. The contents of the Survey are as follows:

- Confirmation of the background, objectives, and benefits of the Project and also institutional
capacity of ageneies concerned of the recipient country necessary for the implementation of the
Project.

- Evaluation of the appropriateness of the Project to be implemented under the Grant Aid Scheme
from a technical, financial, social and economic point of view,

- Confirmation of items agreed on by buth parties conceraing the basic concept of the Project.

- Preparation of an outtine design of the Project.

- Estimation of costs of the Project.

The contents of the original request by the recipiont country are not necessarily approved in their initial
form as the contents of the Grant Aid project. The Oulline Design of the Project is confirmed

considering the guidelines of the Japan's Grant Aid scheme,

HCA requests the Government of the reciptent country to take whatever measures are necessary {o
cnsure its self-reliance in the implememation of the Praject. Such measures must be guaranteed cven
though they may fall outside of the jurisdiction of the organization in the recipient country actually

8

4-9




implementing the Project. Therelore, the implementation of the Project is confirmed by alf relevant
organizations of the recipient country through the Minutes ol Discussions.

(2) Selection of Consultants

For smooth implementation of the Survey, JICA uses (2) registered consulting firm{s). HCA sclects (a)
firm(s) based on proposals submitted by interested firms.

(3) Result of the Survey

The Report on the Survey is reviewed by JICA, and after the appropriateness ol the Project is confirmed.,
HCA recommends the G to appraise the implementation of the Project.

3. Japan's Grant Aid Scheme
{1) The EM and the G/A

After the Project is approved by the Cabinet of Japan, the E/N will be singed between the GOJ and the
Government of the recipient country to make a plead for assistance, which is followed by the conclusion
of the G/A between JICA and the Government of the recipient country to define the necessary articles 1o
implement the Project, such as payment conditions, responsibilities of the Government of the recipiont
country, and procurement conditions.

(2) Selection of Consultants

The consultant firm(s) used for the Survey Will be recommended by JICA to the recipient country to also
work on the Project's implementation after the E/N and the G/A. in order to maintain technical
CONSIStENCy.

(3} Eligible source country

Under the Japanese Grant Aid, in principle, Japanese products and services including transport or those
of the Tecipient country are (o be purchased.  When HCA and the Government of the recipient country
or its designated authority deein it necessary, the Grant Aid may be used for the purchase of the products
or services of a third country, However, the prime contractors, namely. constructing and procurement
firmis. and the prime consulting firm are limited (o "Japaness nationals”. (The term "Japanese nationals"
means persons of Japanese nationality or Japanese corporations conmolled by persons of Japanese
nationality.)

(4) Neeessity of "Verification”

The Government of recipient country or its designated authority will conclude contracis denominated in
Japanese yen with Japanese nationals. Those contracts shalt be verified by JICA. This "Veritication” is
deemed necessary Lo secure accountability to Japanese taxpayers.

(5) Major undertakings to be taken by the Government of the Recipient Country

fn the implementation of the Grant Aid Project, the recipient country is required fo undertake such
necessary measures as Attachment J.
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{6) Proper Use

The Government of recipient country is required to mainiain and use the facilities constructed and the
cquipment purchased under the Grant Aid properly and effectively and to assign stalf necessary for this
operation and maintenance as well as to bear all the expenses other than those covered by the Grant Asd.

(7y Export and Re-export

The products purchased under the Grant Aid should not be exported or re-exported from the recipient
country.

(8) Banking Arrangements (B/A)

a)  The Government of the recipient country o its designated autherity should open an account in
the name of the Government of the recipient country in a bank in Japan (hereinaflcr referred o
as "the Bank"). JECA wili execute the Grant Aid by making pavments in Japanese yen to cover
the obligations incurred by the Government of the recipient country or iis designated authority
under the Verified Contracts.

b)  The payments will be made when payment requests are presented by the Bank to JJCA under
an Authorizalion to Pay (A/P) issued by the Government of the recipient country or its
designated authority,

{9) Authorization 10 Pay {A/P)

The Government of the recipient country should bear an advising commission of an Authorization 1o Pay
and payment commissions to the Bank.

{10} Social and Cnvironmental Considerations

A recipient country must ensure the sacial and environmental considerations for the Project and must

foltow the environmental regulation of the recipient country and JICA socio-environmental guideline.
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Annex-5: Major Undertakings to be taken by Fach Government

TP T ——

' To be covered

by Recipient
side

To be covered

NO [llems :
ems by the Graal |

I {l'o secure land ]
To clear, level and reclaim the site when needed
To construct gates and fences in and around the site
' To construct the parking lot .
To construct roads
1} Within the site ®
2) Outside the site o ' o .
n Lo construct the building .
7 To provide fucilities for the distribution of clectricity, wate o
supply.
DEleetricity
4. The distributing linc to the site o .
. The drop wiring and internal wiring within the site h )
¢, The main circuil breaker and transformer . !
2)Water Supply T o !
a.The city water distribution main to the site . .
| b.The supply system within the site { receiving and/or elevated s
} 3}rainage T
a.The city drainage main ( for storm. sewer and others ) to the j ) .

T

Tad

da

h

h.The drainage system ( for toilet sewer, ordinary waste, storm .
drainage and others ) within the site
' HGas Supply |
a.The city gas main to the site ) '

b, The gas supply system within the site ‘ .
5)lelephone System
a.The telephone trunk line to the main distribution frame 7 ! .
pancl (MDF) of  the building
b.The MPF and the extension after the frame / p_ajnel .

6)Furniture and Equipment
a.General  furniture .

b.Project equipment .
8 iTo bear the following commissions to a bank of .l:;;;;n for the
banking services based upon the B/A S
1} Advising commission of A/P L .
2) Payment commtission ' .
G To ensure prompt unloading and customs clearance at the poru
of discmbarkation in recipient country )
1) Marine(Air) transportation of the products from Japan to the! L
recipient country
55) Tax exemption and customs clearance of the products at the L)
iport of discmbarkation
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_ihe project site.
10

i.i) Internal transportation from the port of disembarkation tof

To accord Japanese nationals whose services may be requited;
tn connection with the supply of the products and the services
under the verified contract such facilitics as may be necessary
for their entry into the recipient country and stay therein for the!
performance of their work

;To exempt Jupanese nationals from customs duties. intornal

taxes and other fiscal levies which may be imposed in the

recipient country with respect to the supply of the products and
services under the verified contract

T'o maintain and use properly and effectively the facilities
constructed and equipment provided under the Grant Aid

13

T'o bear all the expenses, other than those to be borne by the
Grant Aid. necessary for construction of the facilities as well au
for the transportation and instaliation of the equipment

(B/A: Bankin g Arrangement, A/P: Authorization to pay, N/A:
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(2) Explanation of Draft Outline Report

A ]

MINUTES OF DISCUSSIONS
ON
THE PREPARATORY SURVEY
FOR
THE PROJECT FOR REHABILITATION AND EXPANSION OF THE
WATER NETWORKS IN BALQA GOVERNORATE
IN THE HASHEMITE KINGDOM OF JORDAN
(EXPLANATION OF THE DRAFT REPORT)

The Government of Japan decided to conduct the Preparatory Survey on the Project for Rehabilitation
and Expansion of the Water Networks in Balga Governorate (hereinafter referred to as "the Project”) and
entrusted the survey te the Japan [nternational Cooperation Agency (hereinafter referred to as "JICA"), therefore
JICA has conducted the Preparatory Survey on the Project. Through discussions, field sutveys, and
technical examination of the study results in Japan, JICA prepared a draft final report of the survey.

In order to explain and to consult with the Government of the Hashemite Kingdom of Jordan (hereinafter
referred to as “Jordan™) on the components of the draft final report, JICA dispatched to Jordan the Draft
Final Report Explanation Team (hercinafter referred to as “the Team”), headed by Mr. Yoshiki OMURA,
Senior Advisor, JICA, from the 26th day to the 30th day of January 2014.

As a result of discussions, both sides confirmed the main items described in the attached sheet.

Amman, 30th Janvary 2014

= =

Mr. Yoshiki OMURA Eng. Tawfiq Z. Habashneh
Leader Secretary General,
Preparatory Survey Team, Water Authotity of Jordan

Japan International Cooperation Agency Ministry of Water and Irrigation
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ATTACHMENT

1. Components of the Draft Final Report

The Jordanian side ageeed and accepted in principle the components of the draft final report explained by
the Team. The Project sites map and components of the Project are respectively shown in Annex-1 and
Annex-2.

2. Responsible and implementation agency
2-1) The Responsible Agency is the Ministry of Water and Irri gation (hereinafter referred to as “MWI™).

2-2) The Implementing Agency is the Water Authority of Jordan (hereinafter referred to as “WAJ”).

3. Japan’s Grant Aid Scheme

3-1) The Jordanian side understood the Japan’s Grant Aid Scheme explained by the Team, as described in
Annex-3.

3-2) The Jordanian side will take the necessary measures, as described in Annex-4, for smooth
implementation of the Project, as a condition for the Japanese Grant Aid to be implemented.

4. Submission of the Final Report

JICA will complete the final report in accordance with the confirmed items and send it to the Government
of Jordan in April 2014,

5. Other Relevant Issues
5-1) Project cost estimate and fairness

The Team explained to the Jordanian side the estimated project cost as attached in Annex-5. Both sides
confirmed that this cost estimate is provisional and would be examined further by the Government of
Japan for its final approval. Furthermore, both sides confirmed that this project cost estimate is
CONFIDENTIAL, and should never be duplicated in any forms or released to any other parties until the
relevant contracts are awarded by the Government of Jordan, in order to secure fairness of tender
procedure,

5-2) Necessary budget to be covered by the Jordanian side

The Japanese side explained necessary project cost to be covered by the Jordanian side as attached in

Annex-5 and necessary annual operation and maintenance cost. The Jordanian side agreed to secure
N

%/géﬁ “
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necessary budget.
5-3) Tax Exemption

The both sides confirmed that the tax exemption including Value Added Tax (VAT), customs duty, and any
other taxes and fiscal levies in Jordan, which is to be imposed in relation to the Project activities, will be
ensured by the Jordanian side. WAJ will take any necessary procedures for tax exemption, and in case that
tax exemption is not secured, the cost of tax will be borne by WAL,

5-4) Undertakings of the Jordanian side

The Team explained to the Jordanian side its undertakings as listed in Annex-4. and the Jordanian side
understood and agreed to execute them. The following items are to be emphasized:

1) Land Acquisition

WAJ agreed to take necessary procedures to acquire land for the sites of the Project for construction of
three reservoirs as described in the draft finat report, and complete them by the end of September
2014,

2) Securing bulk water supply to Balga Governeorate

The both sides confirmed that, as a prerequisite to the Project, an additional bulk water of 4 MCM a
year shall be allocated to the Balqa Governorate by completion time of the Project expected in 2017,
Total amount of 1.09 MCM a year shall be secured to Deir Alla from the existing Abu Zeghan RO
Plant owned by Miyahuna LLC, and total amount of 7.7 MCM a year of water to Ain A} Basha from
Zai/Dabouq Conveyer to utilize the pressure for providing reservoirs with water.

WALJ agreed to secure a MWI approval by March 2014 to allocate said volume of water to the Baiga
Governorate upon to the Project completion.

3) Technical assistance (“Soft Component” of the Project)

Both side confirmed that the technical assistance on the effective operation and maintenance of
distribution network is provided as a soft component of the Project. To secure the effectiveness of the
soft component, WAJ shall assign competent and appropriate staff who can acquire the necessary
skills and knowledge to apply to their jobs.

Annex- 1 Project Sites Map

Annex-2 Component of the Project

Amnex-3  Japan’s Grant Aid Scheme

Annex-4 Major Undertakings to be taken by Each Government :
Annex-5 Cost borne by the Japanese and the Jordanian sides tA

T o ¥
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Annex- 2 Component of the Project

Capacity and Quantity —’

Ttem Area Component Unit
100mm DI M 350
150mm DI M 5,740
Pipetine 200mm DI M 4,700
250mm DI M 540
Al Al 300mm DI M 8,750
Basha Total : M3 20,080
Distribution New Abu Nsa!r 1 m3 S00
Reservoir New Abu Nsair 2 m 1,100
Total o’ 2,000
Pressure Reducing Valve units 5
Flow Meter units 7
150mm D1 m 1,090
Pipeline 250mm DI m 4,450
300mm DI m 9,620
Procurgment Total m 15,160
an . ——
Construction Deir Alla g;zt;s;ljt;on Ma’adi m3 3,300
Pump Station Ma'adi Pump Station No. 1
Pressure Reducing Valve units
Flow Meter " units i1
100mm DI M 350
150mm DI M 6,830
Pipeline 200mm DI M 4,700
250mm DI M 4,990
Grand 300mm DI M 18,370
Total Total M 35,240
Distribution Reservoir units 3 (5.300m’ in total)
Pump Station units 1
Pressure Reducing Valve units 11
Flow Meter units 13
Soft Technical Assistance for Capacity Development Lot 1
Component of Management of Water Distribution System

%
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Annex- 3 Japan’s Grant Aid Scheme

The Government of Japan (hereinafter referred to as “the GOJ™) is implementing the organizational reforms
to improve the quality of ODA operations, and as part of this realignment, JICA was re-organized on
October 1, 2008. After the re-organization of JICA, following the decision of the GOJ, Grant Aid for
General Project is extended by JICA.

Grant Aid is non-reimbursable fund to a recipient country to procure the facilities, equipment and services
(engingering services and transportation of the products, etc.} for economic and social development of the
country under principles in accordance with the relevant laws and regulations of Japan. The Grant Aid is not
supplied through the donation of materials as such.

1. Grant Aid Procedures {Attachment 1)

Japanese Grant Aid is conducted as follows:
* Preparatory Survey (hereinafter referred to as “the Survey™)
- The Survey conducied by JICA
- Appraisal & Approval
-Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
- Determination of Implementation
-The Notes exchanged between the GOJ and a recipient country
* Grant Agrecment (hereinafter referred to as “the G/A™)
-Agreement concluded between JICA and a recipient country
* Implementation
-Implementation of the Project on the basis of the G/A

2. Preparatory Survey
(1) Contents of the Survey

The aim of the Survey is to provide a basic document necessary for the appraisal of the Project by JICA and
the GOJ. The contents of the Survey are as follows:

- Confirmation of the background, objectives, and benefits of the Project and also institutional capacity of
agencies concerned of the recipient country necessary for the implementation of the Project.

- Evaluation of the appropriateness of the Project to be implemented under the Grant Aid Scheme from a
technical, financial, social and economic peint of view.

- Confirmation of items agreed on by both parties concerning the basic concept of the Project.
- Preparaticn of an outline design of the Project.
- Estimation of costs of the Project.

The contents of the original request by the recipient country are not necessarily approved in their initial form
as the contents of the Grant Aid project. The Outline Design of the Project is confirmed considcring the
guidelines of the Japan's Grant Aid scheme.

& &
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e
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HCA requests the Government of the recipient country to take whatever measures are necessary to ensure its
self-reliance in the implementation of the Project. Such measures must be guaranteed even though they may
fail outside of the jurisdiction of the organization in the recipient Country actually implementing the Project.
Therefore, the implementation of the Project is confirmed by all televant organizations of the recipient
country through the Minutes of Discussions.

(2) Selection of Consttants

For smooth implementation of the Survey, JICA uses (a) registered consulting firm(s). JICA selects (a)
firm(s) based on proposals submitted by interested firms.

(3) Result of the Survey

‘The Report on the Survey is reviewed by JICA, and after the appropriateness of the Praoject is confirmed,
JICA recommends the GOJ to appraise the implementation of the Project.

3. Japan's Grant Aid Scheme
(1) The E/N and the G/A

After the Project is approved by the Cabinet of Japan, the E/N will be singed between the GOJ and the
Government of the recipient country to make a plead for assistance, which is followed by the conclusion of
the G/A between JICA and the Government of the recipient country to define the necessary articles to
implement the Project, such as payment conditions, responsibilities of the Government of the recipient
country, and procurement conditions.

(2) Selection of Consultants

The consultant firm(s) used for the Survey Will be recommended by JICA to the recipient country to also
work on the Project's implementation after the E/N and the G/A, in order to maintain technical consistency.

(3) Eligible source country

Under the Japanese Grant Aid, in principle, Japanese products and services including transport or those of
the recipient country are to be purchased. When JICA and the Government of the recipient country or its
designated authority deem it necessary, the Grant Aid may be used for the purchase of the products or
services of a third country. However, the prime contractors, namely, constructing and procurement firms,
and the prime consulting firm are limited to "Japanese nationals”. (The term "Japanese nationals" means
persons of Japanese nationality or Japanese corporations controlled by persons of Japanese nationality.)

(4) Necessity of "Verification"

The Government of recipient country or its designated authority will conclude contracts denominated in
Japanese yen with Japanese nationals. Those contracts shall be verified by JICA. This "Verification" is
deemed necessary to secure accountability to Japanese taxpayers.

(5) Major undertakings to be taken by the Government of the Recipient Country

In the implementation of the Grant Aid Project, the recipient country is required to undertake such necessary

measures as Attachment 2
[

~

(6) Proper Use

"g & cﬁiﬁ
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The Government of recipient country is required to maintain and use the facilities constructed and the
equipment purchased under the Grant Aid properly and effectively and to assign staff necessary for this
operation and maintenance as well as to bear all the expenses other than those covered by the Grant Aid.

(7) Export and Re-export

The products purchased under the Grant Aid should not be exported or re-exported from the recipient
country.
{8) Banking Arrangements (B/A)

a) The Government of the recipient country or its designated authority should open an account in the
name of the Government of the recipient country in a bank in Japan (hereinafter referred to as "the
Bank"). JICA will execute the Grant Aid by making payments in Japanese yen to cover the
obligations incurred by the Government of the recipient country or its designated authority under
the Verified Contracts,

b) The payments will be made when payment requests are presented by the Bank to JICA under an
Authorization to Pay (A/P) issued by the Government of the recipient country or its designated
authority.

(9) Authorization to Pay (A/P)

The Government of the recipient country should bear an advising commission of an Authorization to Pay
and payment commissions to the Bank.

(10) Sccial and Environmental Considerations

A recipient country must ensure the social and environmental considerations for the Project and must

follow the environmental regulation of the recipient country and JICA socio-environmental guideline.

‘"

(End)

%gﬁ
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Attachment 1 for Annex_3
FLOW CHART OF JAPAN's GRANT AID PROCEDURES
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Annex-4: Major Undertakings fo be taken by Jordanian Gevernment
o R =l Py
1 |To secure land .
2 |To clear, level and reclaim the site when needed .
3 |To construct gates and fences in and around the site -
4 |To construct the parking lot .
5 [To construct access roads
i) Within the site .
2) Outside the site ] .
(base course) (asphalt)
6 |To construct the building ®
7 |To provide facilities for the distribution of electricity, water supply,
drainage and other incidental facilities
1)Electricity
a. The distributing line to the site .
b. The drop wiring and internal wiring within the site )
¢. The main circuit breaker and transformer .
2)Water Supply
a. The municipal water service pipe to the site .
b. The supply system within the site .
3)Drainage
a. The municipal drainage main (for storm, sewer and others) to the N/A N/A
site
b. The drainage system (for toilei sewer, ordinary waste, storm N/A N/A
drainage and others) within the site
4}Gas Supply
a. The municipal gas main to the site N/A N/A
b. The gas supply system within the site N/A N/A
5)Telephone System
a. The telephone trunk line to the main distribution frame / panel N/A N/A
{MDF} of the building
b. The MDF and the extension after the frame / panel N/A N/A
6)Furniture and Equipment
a. General furniture N/A N/A
b. Project equipment .
g |To bear the following commissions to a bank of Japan for the banking
services based upon the B/A
1) Advising commission of A/P | .
"




2) Payment commission

To ensure prompt unloading and customs clearance at the port of
disembarkation in recipient country

I) Marine (Air) transportation of the products from Japan to the
recipient country

2) Tax exemption and customs clearance of the products al the port of]
disembarkation

3) Internal transportation from the port of disembarkation to the project
site

10

To accord Japanese nationals whose services may be required in
connection with the supply of the products and the services under the
verified contract such facilities as may be necessary for their entry into
the recipient country and stay therein for the performance of their work

11

To exempt Japanese nationals from customs duties, internal taxes and
other fiscal levies which may be imposed in the recipient country with
respect to the supply of the products and services under the verified
contract

12

To maintain and use properly and effectively the facilities constructed
and equipment provided under the Grant Aid

13

To bear all the expenses, other than those to be borne by the Grant Aid,
necessary for construction of the facilities as well as for the

transportation and installation of the equipment

(B/A: Banking Arrangement, A/P: Authorization to pay, N/A: Not Applicable)

=

R

10
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Confidential

Annex-5: Project Cost to be borne by Each Government

1. Project Components by the Japanese Grant Aid

This Page is closed due to the confidentiality.

2. Project Components by the Jordanian Government
Total Project Cost to be borne by the Jordanian Government: Approximately JPY 32.5 Million.
(equivalent to approx. JD 232 Thousand).

_-;— (Applied conversion rate: JD 1 = JPY 140.17)
- '

W

11
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1. Background of soft component plan

The grant-in-aid cooperation project “The Rehabilitation and Expansion Plan for Water Transmission
and Distribution Network for the Balga Governorate in the Hashemite Kingdom of Jordan” has the
following objectives: (1) Fair and equal distribution of water to distribution zones; (2) Restricting the
distribution pressure to an appropriate level to reduce water leakage; (3) conversion of system to a
high energy efficient system by rehabilitating and expanding the water supply facilities of Ain El
Basha area and Deir Alla area in the Balga Governorate of the Hashemite Kingdom of Jordan
(hereafter referred to as "Jordan™). This project includes setting of distribution zones and DMA,
construction of distribution reservoirs, renewal of transmission pipelines, and installation of pressure
reducing facilities and bulk meters including components. By implementing this project, the water
supply status to the project area will be improved, revenue earning water will increase due to
reduction in water leakage, and power consumption will also reduce; therefore, the project can
contribute to the soundness of the water supply works of WAJ.

1) Status

The waterworks supply systems of both Ain EI Basha and Deir Alla depend on well water sources and
other water sources for supply. In addition to well water sources, Ain El Basha receives water from
the Zai Water Treatment Plant and Deir All from RO plants at two locations. Most of the water from
water sources for both areas is transmitted first to the distribution reservoir and pump receiving tank,
and is then delivered under pressure either by gravity flow or by using pumps. The installed level of
the existing distribution reservoir, however, is not adequately high, and the capacity too is inadequate.
For this reason, water is being supplied by distribution pumps and booster pumps to most of the target
areas of this project.

In both areas, no pressure-reducing facilities exist to maintain appropriate supply water pressure in
spite of the rugged undulating terrain; moreover, zones have not been delineated. Most of the pumps
are aged pumps; there are very few with performance suitable to the status of the distribution
destination. Areas with low altitude have high water pressure, and areas with high altitude have low
water pressure, and the result is water leakage and unsatisfactory water supply. Because of lack of
maintenance of distribution reservoirs and inadequate pump performance, proper supply of water is
difficult; moreover, fair and equitable distribution of water to the supply zones is also difficult. Power
consumption is also high because pump is being operated at a low efficiency. Rehabilitation of
waterworks was demanded in order to improve such a water supply status; however, projects with aid
were few compared to other governorates. Particularly, there was practically no assistance given to
Deir Alla area, so practically no waterworks rehabilitation project was implemented in this area.

The WAJ zonal office is in charge of water distribution management in this area under an environment
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with inadequate provision of waterworks facilities, and it faces issues such as the following:

@ Practically no monitoring equipment exists for quantitatively measuring the status (supply area,
supply timing, supply amount, supply pressure and so on) at the water distribution destination
at the existing distribution zone. Since data collection is not being carried out in the water
distribution zone, personnel are not familiar with the method of data collection, and do not
understand how to utilize data.

@ Flow meters will be fitted at the required locations in this project; therefore, by comparing the
amount of water used by the consumer, non-revenue water ratio can be determined. However,
depending on the level of the regional WAJ Office, the method of determining non-revenue
ratio has not been understood since the personnel have not had the experience in determining
the same.

@ Pressure reducing equipment is essential for maintaining appropriate supply pressure. The
setting for pressure reduction range and operation and maintenance technology are especially
important. Although pressure reducing valves have been partially installed in Ain El Basha,
there are non in Deir Alla. In both zonal offices, there are practically no staff members familiar
with the operation of pressure-reducing valves and operation and maintenance technology.

2) Need for soft component

The water transmission and distribution facilities, and the water distribution zones of Ain El Basha
and Deir Alla areas will be rehabilitated as the outcome of this project, and the water transmission and
distribution system will be improved. However if the management and utilization of transmission and
distribution data and the operation and maintenance of distribution pipeline network are not
implemented appropriately and continuously, the effects of this project will not be demonstrated to the
maximum. In practice, however, the knowledge and technical level of staff members of the Ain EI
Basha and Deir Alla zonal offices operating and managing the water transmission and distribution
systems are in adequate. Moreover, the skills and abilities of the staff members of the WAJ Balga
Office to provide guidance to these two offices are also in adequate. In view of this situation, technical
support should be given by this soft component to the staff members of the two zonal offices in charge
of actual water distribution management and also to the staff members of the WAJ Balga Office. The
skills and abilities related to management of water transmission and distribution and related to
management of non-revenue water needs to be reinforced bearing in mind future activities through
coordination of concerned organizations.

This soft component plans to utilize the outcomes of the “Project to Enhance Non-revenue Water
Skills” (2005 to 2008), and the “Project to Enhance Non-revenue Water Skills Phase 2” (2009 to
2011), which are technical cooperation projects implemented by the government of Jordan. The
technical cooperation project supports enhancement of skills and provision of the WAJ organizational
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system related to non-revenue water (leakage detection, water meter installation, distribution network
management, and so on). Appropriate monitoring of water distribution, transfer of technology and
skill development related to calculation of non-revenue water through management and analysis of
water distribution data will be carried out through this soft component. Therefore, the staff members
of both zonal offices and WAJ Balga Office will acquire techniques for distribution water
management.

2. Goal of soft component

To enhance the abilities of staff members of Ain Al Basha and Deir Alla offices related to water
distribution management.

3. Deliverables of soft component

The deliverables and main activities of soft component are as given below. This soft component
enables the staff members of the Ain Al Basha and Deir Alla offices to collect flow data continuously
from installed bulk meters. This assists in calculating the non-revenue water and managing
appropriate water distribution.

Deliverable 1: Staff members of the Ain Al Basha and Deir Alla area offices and staff members of the
WAJ Balga Office will develop the ability to collect and analyze flow data from bulk
meters continuously, understand zone and DMA distribution amounts and will be able to
adopt the approach to fair and equitable distribution of water.

Deliverable 2 Staff members of the Ain Al Basha and Deir Alla area offices and staff members of
the WAJ Balga Office can calculate the non-revenue water from water distribution data of
bulk meters and from water meter readings, and will be able to utilize this data for

reducing non-revenue water.

Deliverable 3 Staff members of the Ain Al Basha and Deir Alla area offices and staff members of
the WAJ Balga Office will be able to control the water supply pressure within the
appropriate range.

4. Method of confirming outcome achievement level

The outcome achievement level of soft component can be confirmed by the method given in Table 1.
Two staff members from the WAJ Balga Office who guide and supervise the water supply operations
in WAJ Balga governorate, and two staff members each from the Ain Al Basha and Deir Alla area
offices who actually perform the water supply operations will be selected as research team members.
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All research staff members will aim to satisfy the confirmatory items below for outcome achievement

level of soft component.

Table 1 Method of confirming outcome of soft component

Field Outcomes

Items for confirming achievement level

Staff members of the WAJ Balga
Office will develop the ability to
collect and analyze flow data from
bulk meters continuously, understand
zone and DMA distribution amounts

Management of
water distribution
data

and will be able adopt the approach to
fair and equitable distribution of water.

» s there awareness on the importance of monitoring?

» Has the ability to perform O&M of bulk meters been
acquired?

» Can data collection from bulk meters, tabulation, analysis
and plotting be done properly?

» Can problems be extracted from analyzed results and proper
approach to water distribution control be specified?

Staff members of the WAJ Balga
Office can calculate the non-revenue

. water from water distribution data of
Calculation of
bulk meters and from water meter
non-revenue . . .
readings, and will be able to utilize
water . .
this data for reducing non-revenue

water.

» Are staff members aware of the concept of non-revenue
water?

» Can non-revenue water be calculated by comparing
water distribution data and data from water meter
readings?

» Is the method of evaluation of non-revenue water understood
by staff members?

» Can measures for reducing non-revenue water be specified?

Staff members of the WAJ Balga
Water supply Office will be able to control the water

pressure control supply pressure to within the

appropriate range.

» Are staff members aware of the appropriate range of water
distribution pressure?

» Have the principles of pressure-reducing valve been
understood?

» Have the O&M of pressure-reducing valves and method of
adjusting range of reduced pressures been understood and
mastered?

5. Soft component activities (introduction plan)

The detailed activities include the items indicated in Table 2.

Table 2 Detailed activities of soft component

No. Activity

Introduction

No. of participants on Jordan

Japanese side side

1 Preparations for training

1) Domestic preparations (1 expert)

(1) |Preparation of transfer of technology plans

1 person x 1 day=1
person.day

Test preparation, questionnaire preparation, training text (draft)

1 person x 4 day=4

@) preparations person.days -
Sub-total 5 person.days
Transfer 1 person x 2 times x 2 days= .
4 person.days
2) Implementation preparations and introductory technical briefing
) Training room establishment, C/P meeting, implementation 1 person x 3 days=3 1 person x 4 day= 4

preparations, briefing preparations

person.days person.days: CE




Introduction

No. Activity . No. of participants on Jordan
Japanese side :
side
@) Selection of trainees (pre-test training, questionnaire, evaluation, 1 person x 1 day=1 1 person x 1 day=1
selection) person.day person.day: CE
(3) |Implementation briefing 1 person x 1 day=1 5 persons x 1 day=5
person.day person.days
Sub-total 5 person.days 10 person.days
2 Training
1) Distribution data management (Distribution management
engineer)
Explanations on purpose and method of collecting distribution
1) datz, outline of peqﬁipment and O&M method g(bulk meter, 1 person x 1 day=1 5 persons x 1 day=5
pressure gauge) (Lecture) person.day person.days
(2) |Data format preparation and data acquisition 1 person x 7 days=7 3 persons x 7 days= 21
person.days person.days
@3) Input, processing and analysis of water distribution data (lecture 1 person x 4 day= 4 5 persons x 4 days= 20
and exercise) person.days person.days
@) Evaluation of water distribution management from analyzed data 1 persons x 2 days= 2 5 persons x 2 days= 10
and measures person.days person.days
2) Calculation of non-revenue water
0 Explanation on the purpose and method of calculating 1 person x 1 day=1 5 persons x 1 day="5
non-revenue water (Lecture) person.day person.days
@) Calculation of non-revenue water from water distribution data 1 persons x 2 days= 2 5 persons x 2 days= 10
and meter readings (Lecture and exercise) person.days person.days
(3) |Evaluation of the amount of non-revenue water and measures 1 persons x 2 days=2 5 persons x 2 days= 10
person.days person.days
3) Water supply pressure control

1 persons x 2 days= 2

5 persons x 2 days= 10

1) |Standards f iat f wat |
1) andards for appropriate range of water supply pressures person.days person.days
(2) |Outline of pressure-reducing valve (Lecture) 1 persons x 2 days=2 5 persons x 2 days= 10
person.days person.days
@) Method of adjusting pressure reduction range and O&M of 1 person x 3 days=3 3 persons x 3 days=9
pressure-reducing valves person.days person.days
Sub-total 26 person.days 110 person.days
3. General report
1) General seminar
(1) |Preparations (Ain Al Basha and Deir Alla) 1 persons x 2 days=2 4 persons x 2 days=8
person.days person.days
(2) [Holding seminar (Ain Al Basha and Deir Alla) 1person x 1 day=1 10 persons x 1 days= 10
person.day person.days
2) Preparation of reports and provision of manual
(1) |Soft component evaluation report 1 person x 1 day=1 —
person.day
. _ 1 person x 1 day=1
(2) |Preparation and submission of general report —
person.day
Sub-total 5 person.days 18 person.days
Transfer 1 person x 2 times x 2 days= .
4 person.days
Total 49 person.days 138 person.days

6. Method of procuring resources for implementing soft components

The soft component will be implemented through direct support by dispatching distribution
management engineers (Japanese consultant) for about 1.6 months. The necessary requirements of
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engineer for implementing the soft component are as given below.
1) The engineer fully understands pipeline network hydraulics
2) Can propose water transmission and distribution operation plans
3) Has the ability to manage training for the technical personnel of Jordan

The engineer is required to have experience related to formulating plans for transmission and
distribution and related to hydraulics. In addition, the engineer is required to have the language skills
for coming to a mutual understanding with Jordanian engineers, and the ability to understand issues
on O&M of transmission and distribution system in developing countries.

Distribution management engineers may be utilized from Jordan or from a third country, but it is
difficult to find engineers with the overall understanding of these techniques who can implement
training. Consequently, Japanese consultants who satisfy the requirements above and can understand
the status of the transmission and distribution system in Jordan are appropriate for the task.

Details of staff assignment plan are given in Table 3.

Table 3 Staff assignment plan for soft component

No. of | Belonging
Field Description
persons | to

The distribution management technology of Japan will
be applied to the technical levels of the trainees and to
conditions on site, and the following items will be

implemented:
Preparation of text for training, implementation of
Distribution trainin
1 Japan g. .
management +  Preparation and evaluation of tests and homework
reports

Provision of various formats
Implementation of seminars
Data collection, editing and modeling

Evaluation

7. Soft component implementing stages

The construction work of the facilities of this project will be implemented in 19.5 months. The
implementation of the soft component will require distribution amount data and water pressure data
measured in the distribution reservoirs, DMA, etc., proposed to be constructed. Accordingly, the soft
component will be implemented after completion of these facilities. These data collection periods will
be estimated and soft component implemented in two periods — the first period and the second period.
During the first period, training will be implemented with the focus on lectures so that basic
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knowledge can be acquired. Next, until the first month after the start of the second period, Jordan will
collect the measurement data. During the second month training will be implemented with the aim of
familiarizing the trainees with input, processing and analysis of collected data, distribution
management from the analyzed results, non-revenue water measures and supply pressure control
methods. The necessary person-days for the soft component period are about 3.2 months, as given
below. The implementation plan is shown in Table 4, while the detailed activity plan is shown in
Figure 1.

Actual work days: 49 days, domestic preparations 5 days and on site 44 days

Calendar days (see Figure 1): 65 days (domestic preparations 5 days and on site 60 days)
Calendar months: Domestic preparation time: 0.17 MM (=5/30); dispatch period: 1.43 MM
(=60/30)(60 days)

Table 4 Implementation plan

Site Site Site
First month Second month Third month

Activity Domestic

1. Preparations for training

1) Domestic preparations (1 expert) —

2) Implementation preparations and —
introductory technical briefing

2. Training

1) Distribution data management — —
(Distribution management engineer)

2) Calculation of non-revenue water —

3) Water supply pressure control — —

3. General report

1) General seminar T—

2) Preparation of reports and -
provision of manual
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Figure 1 Detailed activity plan
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8. Deliverables of soft component

The following reports and deliverables will be prepared and submitted:

Reports & Deliverables Description Timing
Preparation of transfer of | Description, achievement target, detailed schedule, At the start
technology plans (English) implementation method, etc. of soft component e sta
Completed report (in English General report mc!udmg .dESCI’Ipt.IO.n of transfe_r of technology, At

) results of upgrading skills, training evaluation, transfer of .
with Japanese summary) technology manual and photos completion
At
Distribution data Input distribution data .
completion
N . At
Manuals Distribution data input and management manual .
completion
. - At
Others Teaching records, outputs, training texts .
completion

9. Obligations of the counterpart agencies

The organization responsible for water supply in Balga Governorate is WAJ Balga office. The site
offices of Ain Al Basha and Deir Alla areas operate the water supply works under the guidance of the
WA Balga office; therefore, the site office is the entity that makes the actual decisions related to
water distribution management. These concerned organizations share the common awareness of the
importance of distribution management in the water supply works, transfer technology for upgrading
distribution management skills to the concerned staff members, and understand the need for
improving technical skills. The, WAJ Balga Office has been provided with a computer systems
environment, and is also familiar with technology transfer and data processing. Although the zonal
offices are well versed in the actual conditions on site, the staff members are not as familiar with the
use of computers in work as the staff members in the WAJ Balga office. Under such conditions, the
counterpart organizations are required to efficiently perform soft component activities and adopt the
measures listed below against anticipated hindrance factors so that the outcomes of soft component
activities are effectively used in the operation and O&M of new facilities.

1) Selection of trainees

Many of the staff members unfamiliar with computers in the zonal offices may not be able to cope up
with the training; therefore, proper selection of trainees is necessary. The training content will include
data processing technology using computers in addition to distribution management technology.
Therefore, trainees must be selected from among the staff members of the two zonal offices and the
WAJ Balga Office, which is the national implementation organization on the counterpart’ side based
on the conditions listed below as the pre-conditions, and the selected trainees must also be finally
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selected by Japanese consultant after judging their appropriateness.
Should have experience in distribution management
Should be familiar with basic operations of the computer
Should be familiar with the operations of basic software (MS-Excel and MS-Word)
Should be able to devote adequate time for training (at least 3 hours per day)
Should have keen interest in the training program and the will to learn.

2) Coordination between WAL Balga Office and zonal offices

The scope of management responsibilities of the WAJ Balga Office and zonal offices is not clearly
defined, so the sharing of information is inadequate. To effectively utilize the deliverables of soft
component, the scope of responsibilities of the WAJ Balga Office and all zonal offices must be clearly
defined, and flow of information among all offices must be established. The scope of management
responsibilities of each organization and the flow of information among organizations is closely
linked. It is important to establish beforehand the flow of information including the type of
information and frequency, and the response methods against issues among all organizations.
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6 Other Relevant Data

6.1 Environment and Social Considerations

(1) Letter from Ministry of Environment
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(Translation)

The Hashemite Kingdom of Jordan
Ministry of Environment

No. : 4/7/2970
Date: 16/5/2013

His Excellency General Secretary of Water Authority
Greetings:

With reference to your letter No. 7/2/3564 of 13/5/2013 concerning the request
of exemption of Rehabilitation and Expansion of Water Networks project in
Balga Governorate from undertaking an Environmental Impact Evaluation
Study.

Please be informed of our approval to exempt the above project from the
Environmental Impact Evaluation subject to adherence with the following
environmental measures attached herewith based on the recommendation of the
Technical Committee for Reviewing the Environmental Impact Evaluation for
projects.

With kind regards.

p.p. Prof. Dr. Mujalli Mohammad Muhailan
(Signed)
Minister of Environment
(Original Signed by
Eng. Ahmad Qatarneh,
General Secretary)
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Precautionary & Alleviation Measures

Precautionary & Alleviation Measures

Appearance
Environment /
Social Factor

No.

PUBLIC HEALTH

Dust emission resulting from the establishment of water supply networks and water
transmission lines must be reduced- particularly near the densely populated areas, by
complying with the following:

Quality
of Air

- Reduce motor vehicles speed on the unpaved roads so as not to exceed 20 km/h.

- Piling of fine materials with minute particles should not be permitted at the places
of work without its protection against flying away or movement due to wind.

- The contractor should ascertain the cleanliness of motor vehicles and equipment
leaving the project area.

- The contractor should take measures to restrain the flying dust on the unpaved
roads in the drilling areas, and to restrain the air carried particles during the
transport of extracted drilling output near the densely populated areas or sensitive
receivers during the blowing of wind and upon need.

- The contractor should store cement and sand or other fine particles in a manner
which would prevent its movement of dust due to wind.

- The movement of equipment and machinery shall, at all times and when ever it is
possible, be restricted to the routes specified thereto.

- The areas and paved streets should be cleaned of dust caused by construction
activities and according to the response plan, prevent spills which should be
developed by the contractor as a part of environmental administration plan.

Periodically monitor the emissions of machinery and construction vehicles and carry out
the appropriate periodical maintenance in order to reduce the emission of pollutants
therefrom so as to comply with the limits of the national specifications.

The machinery should not be left running for long periods when not in use.

The construction materials loaded in the trucks should be tightly covered during its
transport in order to reduce the emission of dust therefrom.

The appropriate work practices and engineering control methods should be followed to
reduce the emission of vapours from asphalt during the asphalting operation. Also, the
heated asphalt should be kept at the lowest possible temperature. The population living
nearby the asphalting activities should be notified of such activities three days in
advance.

The areas should be linked to the new network during the none water distribution days
as per the current water distribution programme so as the citizen will not suffer from
additional water interruption.

Availability of
Water

The contractor should take reasonable measures such as use of barriers in order to curtail
the level of noise during work near the sensitive receivers. If such measures are not
practical, the contractor should endeavor to attempt reducing noise through other means
such as scheduling of activities accompanied by noise during times of less sensitiveness
in consultation with the social sensitive receivers (such as consulting with schools in
order to avoid the examination periods) or by use of alternative techniques which
generate less level of noise.

Noise and Vibration

The execution activities shall continue, in the residential areas, from 8 am. until 5 pm.
during the ordinary days of work in coordination with the engineer and work during
Friday (week end) should be avoided .

The contractor should carry out execution activities at night in the main business streets
subsequent to obtaining an advance approval from the project engineer, police and local
authority.

The contractor shall bear the responsibility of rectifying the damages resulting from
vibrations due to the use of equipment, machinery and transport vehicles.

The contractor should use heavy equipment, engines and fuel according to the local
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Precautionary & Alleviation Measures

Appearance
Environment /
Social Factor

No.

instructions and should carry out the periodical maintenance on all equipment,
machinery and sets for the prevention of noise.

The contractor should restrain the use of engines if there is no need to curtail the level of
noise.

The contractor should prepare a plan for materials and solid refuse to the various work
sites, so as to contain a system for recording the quantities of produced refuse, methods
and locations of disposing of same. The plan should contain a plan to monitor the
effectiveness of collection and methods of dealing with the refuse.

Generated Garbage
and Disposal
Thereof

The contractor should separate and store the different types of garbage such as
hazardous, none hazardous recycles, building materials, plastic, paper and others to
facilitate proper disposal thereof according to the garbage management plan.

The contractor should provide a storage space for hazardous materials. A special poster
should be used for hazardous materials which shows the hazardous nature and
characteristics of such materials.

The chemical refuse should be stored according to the provisions of MSDS document.
The contractor should keep the papers of the MSDS document in the site.

The contractor should provide refuse containers at every one of the execution sites in
order to prevent throwing refuse in the project site and the surrounding areas.

The contractor should collect the refuse at regular periods and dispose thereof according
to the Garbage Department’s plan.

The organic waste and wastewater must be collected and disposed of on daily basis.

The solid domestic refuse resulting from work should be collected in closed containers
and transported to the garbage dump in coordination with the competent parties or by
agreement with a contractor.

The refuse may not be stored even on temporarily basis in places not assigned thereto
such as valleys, canals, planted lands and farms.

It is not permitted to dump any type of refuse in the open or incinerate same.

The management of hazardous refuse should be made according to the instructions of
the hazardous waste management and circulation of hazardous refuse for the year 2003
which was issued by the Ministry of Environment.

The building materials rubbish and fill should be disposed on regular basis in
coordination with the competent parties.

The building materials remains should be disposed of on regular basis from the work
sites to the licensed areas and in coordination with the municipalities. Also, the streets
and roads from which work was finished should be cleaned immediately after the end of
every day.

The work should be executed in short sections (of a maximum length of 150 meters) or
appropriate length for completing the work so as to complete it within one working day.

General Safety

The contractor should provide a maintenance team to deal with any breakdown in the
water lines and wastewater lines which may be exposed to breakage during excavation.
Also, he should coordinate with respect to such maintenance works with the ...... Water
Directorate/ Water Authority.

Pedestrian passages should be provided at a maximum distance of 30 meters.

A 1.5 meter width should be left without obstacles to the pedestrian passages where ever
it is possible in a manner that the free width of obstacles is one meter minimum. When
ever it is not possible to provide the minimum passage width, a safe alternative road
should be provided for the pedestrians and the width of the passage should not be less
than one meter.

For the protection of pedestrians from the traffic and machinery movement in addition to
the excavations, solid barriers should be utilized to differentiate the temporary
pedestrian passages. Lamps should be placed to light up the barriers at night .

A barricade at (1) meter to 1.2 meters high over the ground surface should be placed and
the bars should be fixed in the ground and the lower edge at 150 mm height above over
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Precautionary & Alleviation Measures

Appearance
Environment /
Social Factor

No.

the ground surface.

A passage should be continuously provided without obstacles, safe and appropriate for
pedestrians and vehicles to reach the fire extinguishing points, commercial and industrial
installations, schools, mosques, car parks, service locations, police stations and
hospitals.

The priority of safety measures which can be employed are as follows: (1) Refill to the
maximum possible extent (2) Bridges/fixed plates (for pedestrians protection in
residential areas, facilitate the vehicles movement in the main streets) which should be
placed over any open trench (3) In the cases where it is not possible to apply any of the
aforesaid measures, barriers should be used together with supervision and monitoring.

Watchman service should be provided at all trenches located near schools and houses
irrespective of its width and throughout the period of schools work, direct supervision at
all trenches is necessary in order to prevent any accidental falling down and sustaining
of injuries by the public.

The construction work should be stopped for half an hour during schooling days
(Sunday up to Thursday) during school attendance and departure days at the work sites
which are not farther more than 100 meters from schools. During this time, the health
and safety official, who is appointed by the Contractor, may orientate workers of the
general safety.

The contractor should maintain safe passages to the public in the work sites.

The contractor should ensure the proper training of workers on the topics of
occupational health and safety.

Prior to embarking on the construction activities, an orientation should be made of the
traffic hazards and work sites for the public and workers.

A plan for the Traffic Department should be prepared and applied by the contractor. It
should comprise health matters and accompanying safety to the safe and effective
movement for the public.

The motor vehicles movement from and to the project area should be reduced to the
maximum limit possible.

Prior to embarking on construction activities at each site, a conspicuous notice should be
posted in a manner enabling it to be seen by the public and comprised of the name and
telephone of the concerned person to receive their complaints.

When ever excavation works are in the main streets or highways, one lane should be
kept open to the traffic movement at all times unless the contrary is received.

The contractor should provide and maintain all the necessary barriers, warning signs,
lights and other safety equipment according to the requirements of the Traffic
Department for the protection of the traffic movement in the public and private streets.

The barriers and obstacles should be lit at night, and lighting should be kept on from
sunset up to sunrise. The Contractor should provide watchman service to such places
and his measures should comply with the regulations relating to the safety of the traffic
movement.

The Representative of the Traffic Department should be permitted to reach to and
monitor the traffic movement monitoring plan which was prepared by the contractor in
order to make any changes when ever the field circumstances requires. Any
modifications proposed by the Traffic Department should be implemented at the
contractor’s account.

The contractor should remove all obstacles relating to the traffic movement when ever
there is no need for them and all damages arising from its installation and removal, such
as excavation and backfill, should be repaired.

The contractor should give 3 days notification to the passage occupier in case of closing
the road for more than 8 hours. The contractor should reduce the period during which
the passage will be closed and must provide information to the passage user regarding
the closure timing.
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Precautionary & Alleviation Measures

Appearance
Environment /
Social Factor

No.

The contractor should provide additional traffic lanes and traffic movement
equipment (traffic signs, road signs) to prevent congestion and reduce the risk of
occurrence of motor vehicle accidents at the cross road points.

The traffic movement should remain smooth on the roads leading to the areas around the
project particularly the residential and service buildings. Also, all barriers which may
hinder the motor vehicles movement must be removed.

The construction materials transport trucks must be driven be skilled drivers.

The maintenance of motor vehicles must be maintained periodically and continually.

The contractor must prepare a plan for managing and applying the traffic plan. The plan
should contain:

- Upon carrying out excavation works in multi lane streets, one lane must remain
open in every direction.

- The contractor should obtain prior approval in case of need to close down one of
the streets during the construction works. Also, the contractor must suggest to the
authorities to direct the alternative traffic and implement same.

The building materials necessary for the project should not be placed in the roads and
streets which would inflict harm on the safety of citizens particularly near the schools
and worship places (the distance should not be less than 300 meters) and place the
quantity required for use on daily basis.

The work sites should be rehabilitated to its condition previous to the start up of work or
to a condition better than same including re-asphalting of all the street in case more than
half thereof has been excavated.

Water Resources

The contractor should use well cleaned and maintained machinery for excavation works
and should be examined by an external approved party to minimize the spilling of oils
on the soil.

Dumping of Used
Oils

The contractor should conduct maintenance/change machinery and motor vehicles oil in
designated places and not in the worksites. However, and due to an emergency event if
the change of oil takes place at the work site, the contractor should take monitoring
measures to prevent any leakage of oil on the ground through isolating the maintenance
area at site and collect the used oils in closed containers.

The contractor should provide tightly sealed containers and suitable for the collection
and storage of used oils.

The containers collected in the unapproved areas (i.e. valleys, sewer canals, muddy
plains, farms and public areas) may not be stored.

The contractor should comply with the instructions of the Ministry of Environment for
managing and treating the used oils for the year 2003.

The contractor should provide the necessary tools for removing the leaked oils as it
contain absorbent materials, plastic bags and brooms for sucking oil leaks. Such
contaminating materials should be dealt with and disposed of as hazardous refuse.

The stored used oils should be handed over to the licensed collectors of used oils by the
Ministry of Environment.

A special record should be kept containing the quantities of used oils, dumping time and
the receiving party thereof. All these records should be deposited in the project site.

The following steps should be implemented with respect to dumping the water resulting
from cleaning of pipes :

- A quality test of water resulting from cleaning of pipelines in a water approved
laboratory and compare the results with the Jordanian standard specification (JS
202: 2007) "Industrial Treated Waste Water".

- Inthe event of acceptance of the test result, the contractor should prepare a plan
for disposing of water in the canals, and the flow site should be designated.

Dumping of Water
Resulting from

Pipeline Cleaning
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Appearance

Precautionary & Alleviation Measures Environment / No.
Social Factor
- The approval of the Ministry of Water & Irrigation should be obtained before
disposing of the water in the valley/ water canals.
- Ifthe approval has been obtained, the contractor may not empty such waste water
in the water canals during the rainy season.
- The contractor should take control measures to restrict the soil erosion. By
avoiding the flows which are expected to lead to soil erosion and increase the flow
section in order to reduce the flow speed.
The excavation waste should not be dumped inside the valley canals.
The contractor should remove the silt at water discharge points.
The contractor should formulate a response plan for emergency cases comprising
alleviating measures of any probable leak into the water canals.
The following steps should be implemented with respect to handling and dumping of Handling and 8
domestic wastewater : 5 o of
- The contractor should place portable toilets which should be available at the work umping o
sites for use by workers and that the domestic wastewater be collected in a closed Domestic
and insulated tank.
. . Wastewater
- The wastewater collected in an environmental method to prevent any leak on the
soil should be discharged subsequent to obtaining approval of the Water Authority
of Jordan.
- The disposed of quantities of wastewater, time of dumping and destination of
dumping should be documented and such records be kept in a file.
The following steps for management and control should be implemented in case of |  pjrect Impact on 9
floods: Surface W
- Itis possible to control floods management by taking structural or none structural urface Water
measures. The structural measures depend on the supporting walls, and earth Sources
barriers, transfer canals and small dams as effective examples to limit the impact
of floods.
- Ascertain the continued and successive monitoring of the height and drop of water
level in the valley.
- The building activities at the harmed discharge canals which are located near the
valleys should be stopped and backfilled at an early time.
- Transfer equipment, materiel and items existing in the hazardous points far from
the two excavation banks to the high areas, if this is possible.
- Fill sand bags and place them at certain distances from the excavation sites in
order to alleviate the flow of water.
- Pump water from the open trenches.
Bio Diversification
As to the construction works within the boundaries of project sites along the strategic
line, no excavations should be carried out within 8 meters from any tree or well without o
prior approval of the Engineer. Biodiversity 10
Keep the surface soil layer along the strategic line in order to return same over the line
after completing the construction works upon re-instating the situations to its original
nature.
Rehabilitate the construction areas and strategic line route by removing the construction
debris and refuse as well as re-instate the situations to the same conditions as before the
construction or better.
Cultural Heritage & Antiquities
The contractor should stop the excavation works in case of discovery of any antiquities | Cultural Heritage & 11
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Precautionary & Alleviation Measures

Appearance
Environment /
Social Factor

No.

or antiques and follow the following :

- Notify the Engineer immediately.

- Notify the Antiquities Department immediately about any discoveries that appear
according to article 15 of the Antiquities Department Law No. 21 for the year
1988.

- Obtain a written approval from the General Antiquities Department before
removing or moving any accidental antiquities discovery during work. Also, the
discovered antiquities should be moved without causing any damage thereto and
the General Antiquities Department should select and designate an appropriate
location for subsequent utilization or in order to acquire this site or antiques which
have appeared in favour of the General Antiquities Department.

- Obtain written approval from the General Antiquities Department to continue
work in the site after stoppage.

Antiquities

To maintain the public safety, there are standard measures to which contractors should
comply in order to alleviate the hazard on general safety, namely:

- Ifitis discovered that the street width in the places where the pipes will be
installed is not enough for excavation, consideration should be given for
modifying the route particularly if the modification leads to reducing the impact
on the population and commercial businesses.

- The long pipelines should be divided to sub-sections of (150 m long as a
maximum), complete the excavation and backfilling works in the sub-section prior
to moving to the next one in order to avoid the open trenches existence for a long
period of time.

- Asufficient number of bridges with a barricade for the public for the entry of the
excavated trenches in order to facilitate their movement so as the distance between
every two bridges will not exceed 30 m.

- Inthe cases where narrow roads or pavements are removed during the building
stage, suitable temporary pavements should be placed and kept until completion
of the work.

Social & Economic

Circumstances

13

Remove soil, dust and excavations from road sides during the construction works
particularly from the front of religious places, hospitals and schools.

Utilize the road signs: Utilize the guiding, alerting and mandatory traffic signs as well as
the reflecting pavement marks upon the need thereto during the construction works.
Restrict the negative impacts on hospitals, schools and religious places by avoiding the
carrying out of construction works near such places in as much as possible.

If there is a need for conducting any excavations or any works in front of the religious
places, hospitals and schools, the work should be carried out during the shortest possible
time.

The contractor should not tolerate any molestation (harassment) by his employees or
consultants, provide orientation for all workers to prevent (physical, psychological and
sexual) harassment amongst employees or directed towards members of the community
(particularly women and children). Such training should educate employees on the
Jordanian laws re sexual harassment and extent of contractor’s response including the
taking of penal actions against employees who take part in such type of conduct.

Special attention should be given to the safety of male and female students who go to
school on foot in so far as accidents. Additionally, safe lanes should be built for them to
the school.

The contractor should take into consideration the plants in the project area as it may be
possible that the excavation works may be in front of some of these plants. The impact
in such a case shall be towards the transport operations from and to such plants. For this
reason, it is preferable that the final design be amended in a manner which would lead to
the possibility of reaching to such plants continuously and without interruption.
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Precautionary & Alleviation Measures

Appearance
Environment /
Social Factor

No.

In the event of implementing part of the work in the houses, the foreign or local labour
should respect the values and community traditions.

The contractors should give priority of employment for the local population (if any)
particularly those who are affected by the project and a clause will be inserted in the
project documents requiring contractors to give priority of work opportunities to those
qualified of unskilled and semi skilled labour of the local population including women
and vulnerable categories when they possess the required qualifications and capability.
In the event of their lack of skills, vocational training may be provided to them to enable
them work during the construction stage.

Health insurance and social insurance must be provided to employees according to
Jordanian laws and relevant regulations.

The method of tapping should be used to cut off the main streets and not the open
excavation method for placing the main pipes.

The contractor should coordinate with the service providers (electricity, telephones and
water) and that a known a liaison officer be there for coordination and that a
representative be at site when needed for cutting off one of the services.

It is advisable, in the areas wherein it is expected that the pipeline will cut off the
existing cables, to make explanatory holes by using manual excavation in order to avoid
the occurrence of damage to these cables.

Occupational Health & Safety

A plan for occupational health & safety as well as an emergency plan must be prepared
and then applied well. They should be reviewed periodically by management

General Safety

15

The contractor should complete evaluation of hazards at the work site prior to
commencement of execution.

The site of all facilities existing underground should be specified such as pipes, electric
cables and the like, and isolate them if necessary.

An excavation permit system must be applied.

The contractor should draw out a system for entry into the restricted site.

Endeavours must be made to prevent soil collapses by using means of support and the
suitable excavation method and other methods according to the need.

There should be facilities for the worker when working inside the trench.

Provide clear and visible warning signs at a safe distance from the trenches to alert
workers and visitors.

The contractor should provide all work sites with first aid kits such as adhesive bandage,
anti-biotic ointment, sterilized napkins, aspirin, none wax gloves, scissors, temperature
scale ...... and the like.

All employees should be trained and qualified to carry out the work required from them.

The contractor should provide a storage space for the dangerous items. A special poster
for dangerous items should be used which shows the kind and dangerous
characteristics of such items.

The chemical materials should be stored according to the provisions of safety
information document for MSDS item.

All workers should be trained on how to deal with chemical materials.

The safety signs and proper warnings should be used during the handling, storage and
transport of hazardous materials.

The suitable personal protection equipment must be utilized upon dealing with
chemicals and entering into confined places.

The personal general safety equipment must be maintained continuously and replaced
after the expiry of its virtual life.

The equipment operators should obtain the proper licenses and be able to operate the
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Precautionary & Alleviation Measures

Appearance
Environment /
Social Factor

No.

equipment efficiently.

No work should be made on the live cables or near them if they pause a danger.
However, if cutting off electricity from the cable is not practical, in this case, all
necessary precautions should be taken to ensure safety.

The carrying cables of over 65 volt tension other than those provided for welding
purposes on a shield or metal casing to be effectively (well) earthed. As to the cable
appropriated for connecting the electric power to the machines and moving equipment,
such earthing should be in addition to the protection conductor which is originally
existing on the cable.

In the light of the risks of breakdown of electrical equipment, a fixed maintenance
system should be formulated for all electrical equipment. It is important also that a
periodical maintenance is carried out for the equipment according to the manufacturer’s
instructions.

The contractor should ensure extinguishment of all equipment and machinery as well as
separate them from the electricity source when not in use.

Clothes with reflective and clear colours from remote distances should be provided to
building workers.

The contractor should formulate and apply precautionary measures in case of fire
according to the health and safety plan.

The contractor should provide fire fighting equipment at the work site such as fire
extinguishers, and such equipment should be periodically maintained.

Smoking should be prevented in all places where there may be a risk of fire.

The contractor should notify the Civil Defense prior to commencing any activity which
may pause potential fire.

The contractor should apply the work permit system with respect to some of the
construction works such as welding.

The protection from fire program which is prepared by the contractor should be
compatible with the local requirements and specifications.

All workers must be provided with the necessary safety equipment such as masks, anti
slip safety shoes, helmet, hearing protective, whereby the object will be the provision of
additional protection for workers from work hazards in addition to other applicable
safety measures.

The safety equipment should be maintained periodically and replaced upon the expiry of
its virtual life.

All machinery and vehicles should make a sound when in reverse condition.

Medical supplies should be available at the work sites during the construction stage as
represented by first aid clinic and an ambullance car.

The emergency telephone numbers should be placed on the employees notice board.

A rest room for workers should, at work areas, be available by placing a portable office
container at the work sites.

Provide suitable facilities for men and women including toilets/ change rooms and
separate prayers rooms, if required.
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(2) Letter from WAJ to Ministry of Environment
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Attachment

1. Objective of the Project
The objective of the Project is to reduce non-revenue water and electricity consumption for water
supply in the target areas by controlling water pressure of distribution network.

2. Project site
Tentative site of the Project is Deir Alla and Ain Al-Basha in Balga Governorate as shown in

Annex-1.

3. Responsible and Implementing Agency

3-1) The Responsible Agency is the Ministry of Water and Irrigation (hereinafter referred to as
“MWI™).

3-2) The Implementing Agency is the Water Authority of Jordan (hereinafter referred to as “WAJ”).

4. Project Components
The project components are shown in Annex-2.
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Annex-1: Project Sites Map
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Annex-2: Project Components

Tablel: Major Components in Ain Al Basha

Ain Al Basha
Major AbuNussair 1 | AbuNussair2 | Eskandanavi
Components | Baqga Reservoir ; ussair u Nussair skandanavian |- q. 0t Reservoir
eservoir Reservoir Reservoir
Site Area 70mx70m 50mx50m 50mx40m 50mx50m \S’Z:fohdz‘lixrfg'lgg
2 2 2 2
(4,900m?) (2,500m?) (2,000m?) (2,500m?) Station (2,500m)
Storage 6,100 m® 900 m® 1,200 m? 900 m® 3,900 m°®
Capacity
Reservoir
Size ¢36.6mxH5.8m | 16mx16mxH3.51m [25mx13mxH3.69m|16mx16mxH3.51m| ¢18.0mxH15.33m
Table2: Major Components in Deir Alla
. Deir Alla
Major Slaikhat Pump Rajib Existing Rajib High Maadi Pump
Components i i
P Station Pump Station Reservoir MR el Station
Within Existing Within Existing
Site Area (2,300m?) Rajib Pumping ?g?ggrgg; ?g%’ggnﬂg)‘ Maddi Pumping
Station (600m°) ’ ’ Station (2,900m")
Storage : i 2,000 m? 3,300 m® i
Capacity
Reservoir ) ) 26mx26mx 28.5mx28.5mx )
Size H2.96m H4.06m
Pump  |50m*h, H=166m,|  150m%h, ] ] 282m°/h, H170m,
Capacity 2 sets H=114m, 2 sets 2 sets
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Deir Alla
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6.2  Facility Plan for All Distribution Zones

(1) Ain Al Basha

Selected components
for the pr9ject
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(2) DeirAlla
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Existing Water Sources and Water Sources Plan for the Project

6.3

(1) Ain Al Basha
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(2) DeirAlla
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6.4  Outline of Result of Network Analysis

(1) Network Analysis Result of Transmission Mains for Ain Al Basha

* EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2.0 *

Input File: AABasha_TM_20140223.net

Link - Node Table:

Link Start End Length Diameter
ID Node Node m mm
pl nl n2 79.94 200
p2 n47 n4 1268.07 300
p3 R3 n6 2678.07 150
p4 n7 n4 16.88 300
p5 n8 n9 11.35 100
p6 n7 nl0 9.163 300
p9 R2 nl4 3736.17 300
pl0 nlb n33 3194.50 150
pld n4 n8 2271.91 200
pl8 nlb n21 2918.62 150
pl9 n30 nl6 1103 150
p20 n30 nl 970.71 200
p22 nl4 nl0 2673 300
p24 n9 n30 520.97 250
p31 né n33 969.9 150
p32 R1 J2 3500.11 300
p33 J3 J1 3285.82 300
pl4 n47 n3 314.21 300
pl6 J1 n48 23.00 300
p23 J1 n9 9.72 300
p7 J2 J3 885.84 300
Node Results:

Node Demand Head Pressure Quality

1D CMH m m

nl 0.00 940.98 20.98 0.00

n2 90.00 940.70 10.70 0.00

n3 317.00 899.22 127.22 0.00

n4 0.00 908.54 238.54 0.00

né6 0.00 970.62 160.62 0.00

n7 0.00 908.79 238.79 0.00

n8 208.00 864.35 125.35 0.00

n9 350.00 946.46 212.46 0.00

nl0 0.00 908.93 238.93 0.00

nl4 0.00 948.99 268.99 0.00

Node Demand Head Pressure Quality
1D CMH m m

nlb5 0.00 922.80 330.80 0.00
nl6 80.00 931.64 59.64 0.00
n21 78.00 890.49 65.49 0.00
n30 0.00 944.43 136.43 0.00
n33 0.00 958.16 278.16 0.00
n47 0.00 901.07 176.07 0.00
n48 0.00 946.59 207.59 0.00

J1 0.00 946.59 212.59 0.00
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J2 0.00 999.56 299.56 0.00

J3 0.00 988.31 263.31 0.00

R1 -520.00  1044.00 0.00 0.00 Reservoir
R2 -525.00  1005.00 0.00 0.00 Reservoir
R3 -78.00  1005.00 0.00 0.00 Reservoir
Link Results:

Link Flow VelocityUnit Headloss Status

ID CMH m/s m/km

pl 90.00 0.80 3.55 Open

p2 -317.00 1.25 5.89 Open

p3 78.00 1.23 12.84 Open

p4 525.00 2.06 14.99 Open

p5 0.00 0.00 0.00 Closed

p6 -525.00 2.06 14.99 Open

P9 525.00 2.06 14.99 Open

pl0 -78.00 1.23 11.07 Open

pl5 208.00 1.84 19.45 Open

pl8 78.00 1.23 11.07 Open

pl9 80.00 1.26 11.60 Open

p20 90.00 0.80 3.55 Open

p22 525.00 2.06 14.99 Open

p24 170.00 0.96 3.89 Open

p31 78.00 1.23 12.84 Open

p32 520.00 2.04 12.70 Open

p33 520.00 2.04 12.70 Open

pl4 317.00 1.25 5.89 Open

pl6 0.00 0.00 0.00 Open

p23 520.00 2.04 12.70 Open

p7 520.00 2.04 12.70 Open

(2) Calculated Pressure of Transmission Mains for Ain Al Basha

Pressure
10,00 .
50,00

10000
20000

m

E. o
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(3) Calculated Pressure of Distribution Network for Ain Al Basha

(4) Network Analysis Result of Transmission Mains for Deir Alla

* EPANET

* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2.0 *
Link - Node Table:

Link Start End Length Diameter
ID Node Node m mm
p2 J3 n4 2957 300

p4 J2 nb 2810 300

p7 R1 n3 2 200

p8 R2 nl 2 300
p10 n3 J3 1815 250
pl2 J4 J5 3472 150
pl3 nl J1 391.75 200
pl4 J1 J3 7.01 200

pl né6 n7 1973 150

P6 T1 né #N/A #N/A Pump
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P9
P11

Node Results:

T2
T3

J2
J4

Demand

Head Pressure
CMH m
0.00 -208.00 0.00
0.00 -211.02 5.98
282.00 -229.28 14.72
282.00 -76.49 9.71
0.00 54.00 164.00
150.00 -19.33 0.67
0.00 -65.00 179.00

Demand

Head Pressure
CMH m

-124.00 217.19 17.81
0.00 -2.50 210.00
50.00 19.37 0.63
0.00 208.00 27.00
-158.00 211.00 0.00
0.00 208.00 0.00
-150.00 106.00 4.00
-282.00 235.00 4.00
-50.00 208.50 4.00

m/km

CMH m/s

282.00 1.11 4.09
282.00 1.11 4.09
158.00 1.40 8.79
0.00 0.00 0.00
158.00 0.89 3.40
50.00 0.79 4.86
0.00 0.00 0.00
0.00 0.00 0.00
150.00 2.36 37.16
150.00 0.00 160.00
282.00 0.00 170.00
50.00 0.00 206.00

#N/A
#N/A

#N/A Pump
#N/A Pump

Quality

0.00
0.00
0.00
0.00
0.00
0.00
0.00

Quality

0.00

0.00

0.00

0.00

0.00 Reservoir
0.00 Reservoir
0.00 Tank
0.00 Tank
0.00 Tank

Status

Open
Open
Open
Open
Open
Open
Open

Closed

Open

Open Pump
Open Pump
Open Pump
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(5) Calculated Pressure of Transmission Mains for Deir Alla
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(6) Calculated Pressure of Distribution Network for Deir Alla

I Pressure

0.00

1 20.00
1 60.00
I 100.00

m
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(7) Network Analysis Result of Transmission Mains for Zai-Dabouq Line

EPANET
Hydraulic and Water Quality
Analysis for Pipe Networks

Version 2.0

L

Input File: Zai-Dabouq_Model_Rev_08022014_9895CMH_HWC130.net

Link - Node Table:

Link Start End Length Diameter
1D Node Node m mm
pl nl n2 172.36 150
p2 n3 n4 220.33 150
p3 nb né 5.53 100
p4 n6 n7 9.07 100
p5 n4 n7 1269.82 1197
p6 n8 n9 85.85 250
p7 n9 nl0 9.382 250
p8 nl0 nll 4.973 250
p9 nl2 nl3 4.781 250
p10 nl3 nl4 4.915 250
pll nlb5 nl4 1646.93 1197
pl2 nl5 nl6 1638.59 1197
pl3 nlé nl7 3375 1197
pl4 nl8 n28 2729 1197
pl5 n51 n21 6.848 100
pl6 n22 n23 48.6 100
pl7 n7 n22 5989 1197
pl8 nl6 n25 15.01 250
pl9 n25 nl0 10.42 250
p20 nll nl2 4.538 250
p21 nl4 n27 4916 1197
p23 n29 n30 3076 1197
p24 n21 n31 61.26 100
p26 nl n29 1260.44 1197
p27 n30 n34 322 150
p28 J2 n27 2658.77 1197
p29 n37 n38 40.63 300
p30 n28 n50 36.46 150
p31 n38 n41 3.568 100
p32 n27 n37 1.521 300
p33 n44 n45 12.39 150
p34 n46 n44 51.22 150
p35 nl8 n47 46.54 100
p36 n30 nl8 2659 1197
p37 n46 n50 168.1 200
p38 nb1 n46 14.1 200
p39 nb2 n51 18.6 200
p40 n50 n41 10.48 100
p4l nb nb4 101.4 100
p42 n38 n56 1.251 300
p43 nb6 nb7 19.98 300
p44 nb7 nb58 288.4 300
p45 n4l n60 252.3 200
p46 n61 nl 515.29 1197
p47 n62 n4 242.48 1197
p50 J1 n61 10 1197
p51 J1 n62 10 1197
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p53
p54
p55
p56
P25
P48
P49
P52

Energy Usage:

nl7
nl8
n2l
n22
n23
n25
n27
n28
n29
n30
n3l
n34
n37
n38
n4l
n44
n45
n46
n47
n50

n22 J2 113.70 1197
J2 J3 52.71 300
n28 J4 629.24 1197
J4 nl7 924.27 1197
R1 J1 #N/A #N/A Pump
R1 J1 #N/A #N/A Pump
R1 J1 #N/A #N/A Pump
R1 J1 #N/A #N/A Pump
Usage Avg. Kw-hr Avg Peak Cost
Factor Effic. /m?3 Kw Kw /day
100.00 75.00 0.73 1795.89 1795.89 0.00
100.00 75.00 0.73 1795.89 1795.89 0.00
100.00 75.00 0.73 1795.89 1795.89 0.00
100.00 75.00 0.73 1795.89 1795.89 0.00
Demand Charge: 0.00
Total Cost: 0.00
Demand Head Pressure Quality
CMH m m
0.00 1054.44 194.44 0.00
0.00 1054.44 159.44 0.00
0.00 1054.72 139.72 0.00
0.00 1054.72 174.72 0.00
0.00 1053.52 128.52 0.00
0.00 1053.52 128.52 0.00
0.00 1053.52 128.52 0.00
0.00 1040.58 50.58 0.00
0.00 1040.58 35.58 0.00
0.00 1040.58 35.58 0.00
0.00 1040.58 35.58 0.00
0.00 1040.59 35.59 0.00
0.00 1040.60 35.60 0.00
0.00 1040.60 35.60 0.00
9375.00 1039.12 0.12 0.00
0.00 1040.54 35.54 0.00
0.00 1043.33 128.33 0.00
0.00 1047.46 167.46 0.00
0.00 1044.86 144.86 0.00
0.00 1047.83 167.83 0.00
0.00 1047.83 162.83 0.00
0.00 1040.56 35.56 0.00
0.00 1045.20 155.20 0.00
0.00 1044.74 154.74 0.00
0.00 1053.18 97.18 0.00
0.00 1050.11 105.11 0.00
0.00 1044.86 144.86 0.00
0.00 1050.11 60.11 0.00
0.00 1045.20 155.20 0.00
0.00 1045.20 155.20 0.00
0.00 1045.11 155.11 0.00
0.00 1044.86 144.86 0.00
0.00 1044.86 144.86 0.00
0.00 1044.86 144.86 0.00
0.00 1047.46 162.46 0.00
0.00 1044.86 154.86 0.00
0.00 1044.86 144.86 0.00

n51



nb2
nb4
nb6
nb57
nb58
n60
n61
n62
J1
J2
J3
J4
R1

Link Results:

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
520.00
-9895.01

1044.86
1053.52
1045.20
1045.20
1045.20
1045.11
1054.95
1054.95
1054.96
1047.72
1047.72
1044.10

855.00

144.86
128.52
155.20
155.20
145.20
145.11
199.95
199.95
199.96
167.72
177.72
144.10

0.00

Flow VelocityUnit Headloss

CMH

m/s

m/km

0.00
4881.17
0.00
0.00
-101.20
-101.20
-101.20

-4739.20
-4635.80
-4534.60

5013.83
0.00
0.00

4881.17

-101.20

-101.20

-101.20

-4840.40

5013.84
0.00
5013.84
0.00
4881.17
40.77
-40.77
40.77
40.77
0.00
0.00
0.00
5013.84
0.00
0.00
0.00
-40.77
0.00
0.00
0.00
0.00
0.00
5013.84

0.00
0.00
0.00
0.00
1.20
0.00
0.00
0.57
0.57
0.57
1.17
1.14
1.12
1.24
0.00
0.00
1.20
0.57
0.57
0.57
1.19
1.24
0.00
1.24
0.00
1.20
0.16
0.64
1.44
0.16
0.00
0.00
0.00
1.24
0.00
0.00
0.00
1.44
0.00
0.00
0.00
0.00
0.00
1.24
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00 Reservoir

Status

Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open



p47 4881.17 1.20 0.95 Open

p50 5013.84 1.24 1.00 Open
p51 4881.17 1.20 0.95 Open
p53 4881.17 1.20 0.95 Open
p54 0.00 0.00 0.00 Open
p55 5054.60 1.25 1.01 Open
p56 4534.60 1.12 0.83 Open
P25 2473.75 0.00 -199.96 Open Pump
P48 2473.75 0.00 -199.96 Open Pump
P49 2473.75 0.00 -199.96 Open Pump
P52 2473.75 0.00 -199.96 Open Pump

(8) Calculated Pressure of Transmission Pipeline for Zai-Dabouq Line
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6.5 Result of Water Hummer Measures of Ma’adi Pumping Station

Result
Without measure Measure of Flywheel
. Location of . Location of
Station . Maximum maximum . 2 WiER maximum
Fig. No. negative ; Fig. No. GD negative :
ressure negative pressure negative
P pressure pressure
Ma’adi Approx Approx Approx
- . . - .2 .
SF;Ztr?opn Fig.1 56m 2510m Fig.2 25.0kg-m* | Approx. 5m 1970m
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6.6  Structure of Pressure Reducing valves

The pressure-reducing valve throttles the opening and accelerates the flow rate, increases friction loss
and reduces the pressure. Even if the pressure on the primary side varies, the pressure on the
secondary side will be maintained at a fixed level. The water pressures on the primary and secondary
sides are detected, and the valve rod is raised or lowered by the diaphragm.

Primary Pressure

- - -7 T~ ~ ~
. N
Primary Reduced Secondry /’ t \\
7/ N

Pressure ’

’
/ \
’ \
Secondry Pressure ] \
1 "\/_\F \

Diaphram

Prirmary Pressure Tube
Secondary Pressure Tube

S~ -

Mechanism of pressure reducing valve

If the valve is throttled and flow rate is increased, a wide range of reduced pressures can be obtained;
however, when the flow rate increases, the water pressure decreases. If this pressure falls below the
saturated steam pressure, water boils and bubbles are formed. After the fluid passes through the
reduced opening, the flow rate returns to normal and the water pressure also increases. Bubbles
explode vigorously and cause wear in the valve. This phenomenon is called cavitation. The
pressure-reducing valve plan must be such that the pressure-reducing range is set appropriately and

cavitation does not occur.

The pressure-reducing valve (PRV) is a special valve. The manufacturer of this valve has adopted
proprietary measures to improve its features to resist cavitation. The valve shape generally differs
depending on the manufacturer. All manufacturers have a selection chart for their proprietary

products.

The plan for pressure-reducing valve was formulated for this project based on the selection chart of
the PRV manufacturer expected to be used. The PRV manufacturers expected to be used for this plan

are the following two companies:

Company A:.German manufacturer widely used in Jordan. Often used particularly in kfW/GIZ

6-34



projects; also being used in the Ain Al Basha area.

Company B: Japanese manufacturer. Used in Japanese grant-aid projects such as the “Project for the
Improvement and Expansion of the Water Supply Networks in North/Middle Jordan Valley”
and the “Project for Rehabilitation and Improvement of Water Facilities in Tafieleh

Governorate.”
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6.7  Study on Effect of Reduction of Power Consumption and CO,

Current financial condition of WAJ is severely poor. One of the primary reasons is excessive
electricity expenses. The electricity consumption for waterworks reaches to 16% of the total
consumption in Jordan. WAJ acknowledges restoring financial soundness as an urgent issue by
decreasing electricity consumption and balancing financial condition.

Under such background, one of the purposes of the project is to improve energy efficiency of the
existing water supply facilities and to reduce the electricity consumption. This report will evaluate the
effects of this project by calculating electricity consumption both in case of “with-project” and
“without-project” and identifying the difference as saving amount of electricity consumption. In
addition, the reduction amount of CO, related to the issue of climate change will be assessed from the
calculated saving amount.

1. “With Project” and “Without Project”

The objective of the project is to improve the existing water supply system in the target year 2020.
The water supply volume will be increased with the growth of the served population. The served
population and the daily average water supply both in present year 2012 and in the target year 2012
are shown in the following table.

Electricity consumption for pump operation is shared large portion of the total electricity
consumption in water supply facilities. The improvement in efficiency of existing pump equipment
contributes to establish the water supply system with high energy efficiency. Except for a part of the
target area, water is distributed by distribution and booster pumps. Since a rationing system with the
segmentalized distribution zones is applied for water distribution, the operating point of pumps is
shifted according to water discharge. Hence, difficulty in maintaining high pump efficiency results in
large electricity consumption.
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Table 1 Served Population and Served Volume (Daily Average)

Ain Al Bash Deir Alla

Item Unit
Present (2012) |Target Year (2020) | Present (2012) |[Target Year (2020)

Served population person 156,860 191,505 57,440 70,125

Served Volume (Daily
m3/day 20,027 27,225 8,932 10,497

Average)

1) With Project

The distribution system will be shifted from a pumping distribution system using distribution and
booster pumps to a gravity flow system, contributing to establish the system that the fluctuation of
distribution volume does not effects to pump efficiency. The reservoirs are constructed at appropriate
altitude levels and transmission pumps are newly installed as necessary. The energy consumption of a
pumping distribution system and a gravity system is assumed to basically be same amount. However,
energy consumption of a pumping distribution system by distribution pumps is fluctuated according to
the flow volume change. In contrast, transmission pump operation enables constant water flow
contributing to stabilize the steady energy efficiency of pumps. It is considered that the difference
between them can be recognized as saving amount of electricity consumption.

The detail of improvement points of the water systems in both areas are shown as below.

Ain Al Bash

The 2 existing pumping stations will be out of use because 2 reservoirs are planned to be newly
constructed. One existing distribution pumping station will shift to a transmission one for conveying
water to the Al Baga’a reservoir. (1) Groundwater is transmitted from existing source wells to new
reservoirs by using the existing well pumps without replacement, (2) Since water is transmitted to new
reservoirs by using residual water pressure from the diverging point of Zai-Dabouk transmission main,
transmission pumps to new reservoirs are not necessary

Deir Alla

The existing water supply system does not show distinct zoning, but is composed of two distribution
systems. For the water supply system with northern resource wells, water is transmitted from the wells
to the existing Rajeb reservoir and distributed by gravity. For another system, water is distributed
from two desalination plants to the existing distribution networks by using distribution pumps.
However, since the altitude of Rajab reservoir is not sufficient high, water is distributed to the served
areas with low water pressure by using both of distribution pumps and booster pumps. The project is
designed to increase water supplied from RO plants for the lack volume in the target year. For fair
water supply, the distribution area is divided into two distinct zones, with the zone covered by Rajeb
Reservoir being narrow and with another zone being distributed by gravity from RO plants by
constructing New Ma’adi Reservoir.
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2) Without Project

In the case of “without-project”, it is considered that to achieve the planned distribution volume in
both areas shown in table 1 is difficult even if water distribution volume for the target year is secured.
Hence, it is assumed to meet the target distribution volume only if the various measures such as
installation of additional pumps, extension of operating hours are taken. In this “without-project” case,
improvement of water supply system for increasing energy efficiency is not planned, therefore it is
presumed that the present energy efficiency is not changed.

2. Estimation of electricity consumption and equivalent CO2 emissions

(3) AinAl Basha

Electricity consumption can be estimated only for existing pump stations, because of no plans
of new pump stations.

1) Current electricity consumption and equivalent CO, emissions (in Year 2012)

Current electricity consumption and equivalent CO, emissions in the existing pump stations
are shown as below according to WAJ’s actual records.

Table 2  Electricity Consumption and Equivalent CO, Emissions (in Year 2012)

- Electricity
. . Electricity - CO,(*2)
Pumping Station Type (KWhiy) chzergDe/ )5) 1) (tony)

Abu Nussair P/S Distribution pump 1,109,571  (33%) 73,232 688
Safout Reservoir P/S Distribution pump 487,502  (15%) 32,175 302
Sub total 1,597,073  (48%) 105,407 990
Um Al Danannir P/S Distribution pump 1,751,935  (52%) 115,628 1,086
total 3,349,008 (100%) 221,035 2,076

(WAJ records in year 2012)

Note)

(*1) : Electricity tariff 1kWh=0.066 JOD
(*2) : Emission gas conversion factor for CO2 reduction (tone CO, e/Mwh) according to JICA Project Study Progress
Report (December, 2008). This report uses the factor of 0.62 kg-CO,/kWh.

Without Project
e  Electricity consumption  : 3,349,008 kWh/y
e  Electricity charge : 221,035 IDly

o Equivalent CO2 emissions : 2,076 tonly

With Project
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‘With Project’ requires for electricity consumption of Um Al Danannir P/S.

e  Electricity consumption  : 1,751,935 kWh/y
e  Electricity charge : 115,628 JDly
e Equivalent CO, emissions : 1,086 ton/y

2) Target year electricity consumption and equivalent CO, emissions (in Year 2020)

Current electricity consumption per m® of the existing P/S can be estimated at as shown in following
table.

Table 3 Electricity consumption per m® of Existing P/S (in Year 2012)

EIectrlcqy Planned distribution Planned distribution EIect.r|C|ty 3
consumption (mP/day) (mely) consumption per m

(KWh/y) y y (KWh/m®)

3,349,008 20,027 7,309,855 0.46

Without Project
‘Without Project’ can be assumed that planned distribution of target year will be able to be achieved

by increasing quantity of pumps or extension of water supply time without fundamental improvement
of facilities to raise energy efficiency. In this case, electricity consumption per m* can be assumed not
to be changed.

Table 4 Electricity Consumption and Equivalent CO, Emissions (in Year 2020)

Planned Planned Electricity Electricity Electricity COy(*2)
distribution distribution consumption per m® | consumption charge (*1) (tonly)

(m*/day) (m3ly) (KWh/m?) (kWhly) (JODly)

27,225 9,937,125 0.46 4,571,078 301,691 2,834

With Project
Abu Nussair P/S and Safout Reservoir P/S will be out of use and Um Al Dananir P/S only will be

oprating after completion of the Project. Electricity consumption of Um Al Dananir P/S can be
estimated at 52% of the whole one of “Without Project’.

e  Electricity consumption : 2,376,961 kWh/y (=4,571,078 kWh x 0.52)
: 156,879 JOD/y (=301,691 JOD/y x 0.52)

e Equivalent CO2 emissions : 1,474 ton/y (=2,834 ton/y x 0.52)

e  Electricity charge

(4) DeirAlla

In Deir Alla, new Ma’adi pump station is planned to be constructed. Therefore, electricity
consumption can be estimated for existing and new pump stations. As target year of new pump station
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is 2020, current electricity consumption in year 2012 has to be calculated with planned distribution

corrected to current condition.

1)  Current electricity consumption and equivalent CO, emissions (in Year 2012)

Current electricity consumption and equivalent CO, emissions in the existing pump stations are

shown as below according to WAJ’s actual records.

Table 5 Electricity Consumption and Equivalent CO, Emissions (in Year 2012)

Pumping Station Type Eli(lf\zifr:%) cilae;:g;trelif{) C(toozns;f) P/S status
(JDly)
Waji Rajeb P/S Distribution pump 175,840 11,605 109 Continue to
operate
Derra P/S Booster pump 273,100 18,025 169 | Continue to
operate
Sub total 448,940  (20%) 29,630 278
Abu Ziegan P/S Booster pump 466,480 30,788 289 | Out of use
Al Rueiah P/S Booster pump 452,320 29,853 280 | Out of use
Ma’adi P/S Booster pump 474,240 31,300 294 | Out of use
Dharet Al Ramel P/S| Booster pump 91,280 6,024 57 | Out of use
Miyahuna Distribution pump 48,180 3,180 30 | Out of use
Omar Abdalla Distribution pump 262,800 17,345 163 | Out of use
Sub total 1,795,300  (80%) 118,490 1,113
total 2,244,240  (100%) 148,120 1,391
(WAJ records in year 2012)
Without Project
e  Electricity consumption  : 2,244,240 kWhly
e  Electricity charge : 148,120 JDly
e Equivalent CO, emissions : 1,391 tonly

With Project
If existing water supply system is replaced by that of ‘With Project’, transmission water flow of new

Ma’adi P/S is required to be adjusted to daily average distribution flow in Year 2012. As new Ma’adi
P/S is designed based on the planned distribution flow (daily maximum flow) in Year 2020 and
continuous 24hrs operation, the electricity consumption of new P/S is necessary to be calculated with
operating time adjusted.
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Table 6 Equivalent Operating Time at New P/S

Planned Planned Equivalent Equivalent
distribution distribution Distribution operating time operating time
Item - . . . . . .
(daily average) | (daily maximum) ratio (daily maximum) | (daily average)
(m*/day) (m*/day) (hour) (hour)
Current (in 2012) 8,932 10,450 85% 20.4 17.4
Target (in 2020) 10,497 12,281 100% 24.0 20.5

Note) seasonal fluctuation (daily maximum flow/daily average flow) = 1.17

Electricity consumption and equivalent CO, emissions of new Ma’adi P/S can be estimated based on
equivalent operating time.

Table 7  Electricity Consumption and Equivalent CO, Emissions of New Ma’adi P/S (in Year

2012)
Pump specification L () qué'r\;?ilﬁm Elect. consumption thIaerCté CO,(*)
Pumping station ? o) H (kW) ptime g g
New Ma’adi P/S | 141 235 | 170 | 110 | 100 17.4 1,743 | 636,258 | 41,993 394
(2duty+1stand-b
y) 141 2.35 170 | 110 100 17.4 1,743 | 636,258 41,993 394
Total - - - - - - 3,486 [1,272,516 83,986 788

Note) L (kW) = 0.163 x Q (m*/min) x H (m) /. 1 = (pump efficiency) x (motor efficiency) = 0.65

From Table 5 and 7, “With Project’ is summarized as shown in Table 8.

Table 8 Reduction of Electricity Consumption and Equivalent CO, Emissions (in Year 2012)

ltem Elect. Consumption | Elect. charge (*1) CO2 (*2)
(kWhly) (JODly) (tonly)
Existing P/S 448,940 29,630 278
New P/S 1,272,516 83,986 788
Total 1,721,456 113,616 1,086

2) Target year electricity consumption and equivalent CO2 emissions (in Year 2020)

Current electricity consumption per m® of the existing P/S can be estimated at as shown in following
table.

Table 9 Electricity consumption per m® of existing P/S (in Year 2012)

Electricity Planned distribution Planned distribution consErifgttircl)gtger me
3 3
(kWhly) (m°/day) (m°ly) (kWh /m3)
2,244,240 8,932 3,260,180 0.69
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Without Project

‘Without Project’ can be assumed that planned distribution of target year will be able to be achieved
by increasing quantity of pumps or extension of water supply time without fundamental improvement

of facilities to raise energy coefficient. In this case, electricity consumption per m® can be assumed not
to be changed.

Table 10 Electricity Consumption and Equivalent CO, Emissions (in Year 2020)

Planned Planned Electricity Electricity Electricity CO2(*2)
distribution distribution consumption per m® | consumption charge (*1) (tonly)

(m*/day) (m3ly) (KWh/m?) (kWhly) (JODly)

10,497 3,831,405 0.69 2,643,669 174,482 1,639

With Project

2 P/S out of 8 existing P/S will continue to be operating after completion of the Project. Electricity
consumption of 2 existing P/S can be calculated as shown in Table 11, assuming that it accounts for
20% of the whole electricity consumption of ‘Without Project’.

Table 11 Electricity Consumption and Equivalent CO2 Emissions of 2 Existing Pumps that
Continue to be Operating (in Year 2020)

Elect. Consumption Elect. charge (*1) CO, (*2)
(KWhly) (JDly) (tonly)
528,734 34,897 328

Electricity consumption of new P/S is shown as below, with equivalent operating time estimated at
20.5 hours.

Table 12  Electricity Consumption and Equivalent CO2 Emissions of New Ma’adi P/S (in Year

2020)
PLmping staion 5 Pump ;pecificat:n h( \(/:2 i%lt;:rr\%lsgt Elect. consumption cilaercg;.e COy(*)
mh) | m¥min)| m) | W (hour) | (KWh/day)| (kWhiy) | (IDly) | (toniy)
Ma’adi P/S 141 | 235 | 170 | 110 | 100 | 205 2054 | 749,614 | 49,475 465
(2duty+lstand-by) | 347 | 235 | 170 | 120 | 100 | 205 2054 | 749,614 | 49,475 465
Total - - -] - - - 4,108 1,499,228 | 98,950 930

Note) L (kW) = 0.163 x Q (m¥min) x H (m) /n. 7 = (pump efficiency) x (motor efficiency) = 0.65

Electricity consumption and equivalent CO, emissions are summarized in Table 12 according to Table
10, electricity consumption of existing distribution P/S, and Table 13, that of new transmission P/S.
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Table 13  Electricity Consumption and Equivalent CO2 Emissions (in Year 2020)

ltem Elect. Consumption | Elect. charge (*1) CO, (*2)
(kWhly) (JDly) (tonly)
Existing P/S 528,734 34,897 328
New P/S 1,499,228 98,950 930
Total 2,027,962 133,847 1,258

2.  Summary of Reduction of Electricity Consumption and Equivalent CO2 Emissions

Table 14 Reduction of Electricity Consumption and Equivalent CO, Emissions

Current (in Year 2012) Target (in Year 2020)
District Item Electricity Electricity Electricity Electricity
. COZ - COZ
consumption charge (tonly) consumption charge (tonly)
(kwhy) (ID1y) Y (kwhy) (ID1y) y
Without Project 3,349,008 221,035 2,076 4,571,078 301,691 2,834
Ain Al
With Project 1,751,935 115,628 1,086 2,376,961 156,879 1,474
Basha
Reduction 1,597,073 105,407 990 2,194,117 144,812 1,360
Without Project 2,244,240 148,120 1,391 2,643,669 174,482 1,639
Deir
With Project 1,721,456 113,616 1,086 2,027,962 133,847 1,258
Alla
Reduction 522,784 34,505 305 615,707 40,635 381
Electricity consumption per m® is shown in the following table.
Table 15  Electricity Consumption per m®
District Item unit Curre;(t)l(lzr; Year Target (in Year 2020)
Water distribution m°*/day 20,000 27,200
Ain Al Electricity consumtion kWhly 3,349,008 2,376,961
Basha ictty consumpti kWh/day 9,175 6,512
Electricity consumption per m° kWh/m® 0.458 0.239
Water distribution m*/day 8,900 9,100
. . . kWhly 2,244,240 2,027,962
Deir Alla Electricity consumption KWhiday 6.149 5,556
Electricity consumption per m*> | kWh/m’ 0.688 0.611
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6.8  Social Condition Survey

(1) Sampling

The number of samples is 165 for Ain Al Basha and 135 for Deir Alla, depending on the population of
localities.

(2) Social condition

1) Population

Figure 1:

2) Occupation
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Category of occupation
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(3) Rationing Supply

Rationing system adopted in the target area appears to be very complicated depending on the location
and elevation of the houses. Its outline can be summarized as shown below according to the
socio-economic survey by JICA Survey Team. The survey indicates that Deir Alla’s water supply
hours not equitable; some areas obtain water for 3-5 days, others only one day.ng water fairly.

Table 1: Average Water Supply Hours

. Average days per week for Average water supply hours
Directorate
water supply (days/week) (hours/week)

Ain Al Basha 2.1 31.1
Dier Alla 1.79 30.9

Ain Al Basha Dier Alla

Ain Al Basha Dier Alla

Figure 4:
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(4) Condition of Water Usage

As an indicator of the public water supply in the areas, Deir Alla had 44% of the samples relies on the
water tankers; this could lead to the fact that water supply is not satisfying the demand, bearing in
mind that Deir Alla has areas that are not covered with the public water service as discussed before,
which will also contribute in the high percentage of private water tankers.

On the other hand, 20% of the samples in

. . Water Source
Ain Al-Basha rely on the private water

. . . A 200.00
tankers, which, again gives an indicator
99.39
: H 90.37
that supply from the public system is not L 7.2454,440270_61 19.2620.1,0.00 000 000 -
meeting the full households’ demand in 0.00 T 28 ° 0.000.00 0.00 3,

Ain Al-Basha. This fact is supported with
the fact that more than 99% of the samples
are connected to the public water network
and has no other reason to use private
tankers other than shortage in the supply.

® Dair Alla (%)
Dair Alla Consumption (m3)
= Ain Al-Basha(%)
u Ain Al-Basha Consumption(m3)

Figure 5:

The results indicated that number of days of supply was 1.79 for Deir Alla and 2.1 for Ain Al-Basha,
whereas the supply hours were estimated as 31 hours per week for both. These numbers reflects latest
supply during months in February and March.

Table 2:
District Supply (days/week) Supply (hrs/week)
Ain Al Basha 1.79 30.89
Dei Alla 2.1 311

Almost all households has storage tanks which is needed as the water supply in Jordan is not
continuous (intermittent supply) and the consumer has to store the water for the days water is not
supplied through the network.

Suction pump is used in 21% of the
households in Deir Alla and in 14% of the
in Ain Al-Basha. Water
Purifier is used in 67% of the households
in Deir Alla and 52% in Ain Al-Basha.
This indicated that great percentage of the

households

households does not rely on the quality of

water supplied from the public network.
Figure 6:
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(5) Awareness of People about Water Supply Services

98% of the households in Deir Alla are not
satisfied with water supply services. While
this percentage was 67% in Ain Al-Basha
versus 33% are satisfied with water services

delivered.

Figure 7:

Satisfaction will increase with increasing the level of service provided by reducing water leakages

which will play a key role in enhancing water quality and implementing pressure management in the

systems.

As shown in the figure below, 91% of the households in Deir Alla have a problem of water quality

while about 49% of the households in Ain Al-Basha complained on the water quality issues. And this

clarifies the high percentages of water Purifier used in the majority of homes. The reasons for

complains are as follows:

The residents complaint red colour water, or rusted colour water

» This is usually caused by flushing after restart of water supply in intermittent water
supply system, where pipe is old and rusty because internal surface is expose to air and
easy to rust. The main material for this cause is galvanized iron pipe. Also in
intermittent supply system, if suction pump is used to withdraw water from pipe,
possibly dirty particles may be sucked through leakage holes.

Other major reason is pollution or rusty in storage tank. WAJ recommend the tank cleaning

Also, 73% of the households in Deir Alla
have a problem in amount of water
supplied by the public network which was
not enough to meet their demand and
forces them to buy water from private
water tankers. While in Ain Al-Basha
23% of households have a problem in
water supply amount.

Figure 8:

64% of households in Deir Alla complained about low water pressures. Where 41% complained about

supply duration and 31% complained about high water tariff.
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In Ain Al-Basha district 37% complained on low water pressures. Where 37% complained about
supply duration and 32% complained about high water tariff.

As discussed in previous item the major problems that facing the households in Deir Alla are water
quality and supplied water quantities. While in Ain Al-Basha the major problems that face the
households are water quality and water pressures. The table below summarizes the problems in each
district according to the priority.

Table 3:
District First Problem Second Problem
Ain Al Basha Water Quality Water Pressure
Deir Alla Water Quality Water Amount

Willing to pay to water service depending on their conditions is shown as below. The residents are
willing to pay more money for improved water supply conditions, especially in Dier Alla, where they
willing to pay as much as 16 JD/month.

Table 4:
District Current Service Satisfied Service
Ain Al Basha 5.67 JDs/month 8.84 JDs/month
Deir Alla 6.83 JDs/month 16.18 JDs/month

The 43% of the households in Deir Alla will
consume the same amount they currently
consume, where 6% will consume 1.25 times of
their current consumption, 34% will consume
1.50 times of their current consumption and 17%
will consume twice amount of the current
consumption.

Figure 9:
In Ain Al-Basha district 73% of households will
How much does your household
consume the same amounts they currently o
pay for water? JDs/month
consume, 10% will consume 1.25 times of their 40.00
current consumption, 12% will consume 1.50 | 30.00 2313
. . . . 20.00 . _ )
times of their current consumption and 5% will | 19.00 242 946 M Dair Alla
consume twice amount of their current | 9-00 - - - ® Ain Al-Basha
_ G S
consumption. & @ Q)gv
Figure 10:
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The average value that paid for WAJ house connection in Deir Alla district is 9.42JDs/month,
29.13JDs/month for tank lorry and 16.14JDs/month for bottled water. While in Ain Al-Basha the
average value that paid for WAJ house connection is 9.06JDs/month,16.14JDs/month for tank lorry
and 9.46JDs/month for bottled water.

It can be noticed that the householders in Deir Alla pays for tank lorry triple amount than WAJ house
connection, because the amount of water that is supplied by WAJ is not sufficient.

The average amount of income in Deir Alla
was 425JDs/ month/family, while in Ain
Al-Basha was 465JDs/month/family.

It can be noticed that the most expenses are
on meals, Education and fuels expenditures
respectively. Also, it can be noticed that the
lowest expenses is on water.
Figure 11:
(6) Condition of Toilet and Sanitary

The following figures show that majority of people have toilets in their homes, which means that
hygienic conditions are maintained within the households and this will lead to a better health
conditions within the families. The average cost that paid for public sewer in Ain Al-Basha is 13.5
JDs/year/household, and 0 JDs/year/household for Deir Alla since it is not served by public sewer
network. The average cost that paid for private vacuum car in Deir Alla is 76 JDs/year, while in Ain
Al-Basha is 50 JDs/year

Figure 12: Figure 13:
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6.9  Water Pressure Survey Result

(1) Ain Al Basha

Table 1: Low Pressure Area (Ain Al Basha)

Location NO Elevation Pressure (bar) Status
Bagga Camp 2-1 EL+712m 3.5
2-2 EL+719m 20-55
2-3 EL+707m 2.0
Ain Al Basha 2-4 EL+700m 1.0 Low pressure
2-5 EL+730m 0.1
Safout 2-6 EL+758m 5.2
2-7 EL+795m 6.6
Saleehi 2-8 EL+562m 1.2
Um Sendyaneh 2-9 EL+613m 8.0
Rumman 2-10 EL+624m 0.1 Low pressure
Abu Nussair 2-11 EL+777m 3.2
2-12 | EL+810m 0.1
2-13 | EL+775m 8.0
Abu Hamed 2-14 EL+852m 0.1 Low pressure
Al Bagga 2-15 EL+732m 2.5
e sEEEEE v.
B R
““‘...’0 N
““ . R3¢ e .
»° :. . %
: % :
-” ‘: “... o .
IRRE DI LEGEND
JCTLLLLTTS .: *.‘
““ . 0.".““_-
.: ”“ Low pressure area
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(2) DeirAlla

Table 2: Low Pressure Area (Deir Alla)

Location No. Elevation Pressure (bar) Status
Maadi 1-1 0.3 Low pressure
1-16 0.8
Abu Ezzighan 1-2 11 Low pressure
Khazma 1-3 0.7 Low pressure
Sleikat 1-4 EL-155m 1.5
Damia 1-5 0.2
1-6 0.1 Low pressure
1-7 0.1
Balawneh 1-8 EL-134m 0.9
1-9 EL -159m 2.3
Rwaihah 1-10 | EL-123m 5.0
Muthallath EI-Ardhah | 1-11 EL-123m 1.8
1-12 EL-123m 0.9
Deir Alla 1-13 EL-156m 3.0
Twal Shamali 1-14 0.2 Low pressure
1-15 0.1
w2

g 11
Muthallath ElArdhah
¢
% DA-T1
[
Blaadi Néw Résérvoir

.
*® {8
o ﬁ: !
El-_r;-u = e, *l-‘:ll:hlllil.h El-hdasri

. wall
de=ire-..,
Dhahret Eframel  DA-16
.

Ghor Kebed

DAME
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6.10 Result of Discussion on Pipe Installation Method with at Sites

Open cut method for pipe installation is allowed along the main roads according to the recent
presidential order. Therefore, the trenchless method shall be applied when pipeline is installed in
the main road. The exception is only when trenchless equipment cannot be accommodated in the
limited space at site. The expecting routs of proposed pipeline were surveyed together with staff
in MPWH and the survey results are given in the following figures.
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Figure 1: Road occupancy and Road crossing of transmission and distribution pipelines in
Ain Al Basha
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6.11 Elevation Profile of DMA and Hydraulic Characteristic of PRV and Dynamic Water
Pressure of Proposed Pipeline

(1) Elevation Profile of DMA and Hydraulic Characteristic of PRV
1) AinAl Basha

Elevation of Residential PRV
Area
Sl Locality Name Lzl Dynamic Dynamic Remarks
e ) of PRV
High (m) Low (m) (il Pressure Pressure
(m) atU/S(m) | atD/S (m)
Abu Nussair | 1-1 Safout Part 840 760 Area before PRV
1
1-2 Safout Part 760 680 696 165 120
1-3 Safout Part 815 730 The above PRV
applies
1-4 Safout Part 730 700 The above PRV
applies
Abu Nussair | 2-1 Abu NussairVillage Part 900 730 843 78 20
2
2-2 Abu NussairVillage Part 770 670 756 162 40
2-3 Abu NussairVillage Part 730 630 756 162 40 | PRV same as of 2-2
2-4 Abu Hamed* 830 690
2-5 Mobes 730 590 715 192 30
Al Baga'a 3 Al Baga'a camp and 700 640
Shewahi EI-Gharbi
Note: *2-4 Abu Hamed can be divided into
two parts as follows:
Abu Hamed Part 760 690 756 162 40 | Same as of 2-2
Abu Hamed Part 830 760 No PRV
2) DeirAlla
Elevation of Residential PRV
Area
Sub-zone Locality Name Elevation of Dynamic Dynamic Remarks
High (m) Low (m) PRV Location AEEETE Pressure
atU/s
(m) (m) at D/S (m)
Ma'adi 2-1 Twal Shamali -240 -330 -213 61 25
Deir Alla -220 -250 No PRV
Debab -200 -225 No PRV
Abu Ezzighan -180 -230 No PRV
2-2 Twal Janoobi -250 -300 -240 125 30
-240 -330 -226 81 40 | PRVs notin series, from
another side
2-3 Ma’adi -160 -240 -249 135 110 | PRV same as of
Muthalath El-Ardhah
2-4 Muthalath EI-Ardhah | -150 -260 -249 135 110 | PRV same as of Ma'adi
2-5 Maisarat Al-Jadedah | -190 -260 -238 116 80
2-6 Muthalath EI-Masri -250 -270 No PRV
Damiya -270 -290 -240 125 30
2-1 Dhahret Erramel -160 -280 No PRV
2-8 Ghor Kebed -240 -290 No PRV
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(2) Dynamic Water Pressure of Proposed Pipeline (Distribution and Conveyance Pipe)

1) Ain Al Basha

(unit: m)
Dynamic
Node No. Elevation Total Head Water FEEIUIE Remarks
after PRV
Pressure
D-1 867 - - - Abu Nussair 1 reservoir
D-2 696 858 162 120
D-3 711 804 93 -
D-4 926 - - - Abu Nussair 2 reservoir
D-5 842 919 77 20
D-6 756 917 161 40
D-7 715 905 190 30
D-8 743 - - - Al Baga’a reservoir
D-9 680 738 58 -
D-10 660 727 67 -
Ain Al Bash Directorate
C-1 641 791 150 - Office P/S
Cc-2 680 790 110 -
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2) DeirAlla

(unit: m)
Dynamic
Node No. Elevation Total Head Water FEEIUIE Remarks
after PRV
Pressure
D-1 -91 - - - Ma’adi reservoir
D-2 -241 -105 136 -
D-3 -250 -116 134 110
D-4 -227 -145 81 40
D-5 -224 -78 146 -
D-6 -205 -92 113 -
D—6
D—5
D—1
D—4
D—3 D—2
iransmission Fipe —_— |
Distribution Pipe — |
Area Boundary
! > - ‘\ T
Pump Station \Ef L 4 |
| Reservoir — —
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6.12 Result of Geotechnical Survey
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1- INTRODUCTION

The following report summarizes the results of the in situ investigation and lab
tests conducted at the request of our client for his projected site for the purpose of
determining the geotechnical parameters and soil conditions needed for guiding the

designer of a safe and economic design.

The investigation consisted of the following sequence stage:

¢ Obtaining and studying the available maps and information concerning
the site and the proposed project.

¢ Reconnaissance stage which include site visit, survey the geotechnical &
geological features (rock out crops existing , present facilities used in the
site).

¢ Bore holes drilling as fixed by our client .

%+ Making test pits that fixed by our client .

¢+ Collecting undisturbed and disturbed samples from different bore holes
and at different depths.

¢ Conducting the required tests on representative samples

+» Analyses and evaluation of field & lab tests results

Conclusions & recommendations for the design

79/S/05/2013 4/25
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2- PROJECT CHARACTERISTICS AND DESCRIPTION

The Project is Improvement and expansion of the water distribution network in
Balga /Ain Al Basha District .As a general the project is composed of water pipe

lines and water tanks.

3- GEOLOGY OF THE SITE

3-1- Lithology

As we have mentioned before boreholes and test pits were executed in the site at
the locations fixed on the attached site plan .lithology and detailed lithological
description of the obtained samples were shown on the attached boreholes s and
test pits log sheets , within appendix no.1 .

We wish to emphasize that the results obtained from the boreholes are only
representing the boreholes . These results are only representing the lithology at the

depths indicated on the attached log sheets.

3-2Ground Water and Cavities

Neither ground water nor cavities were encountered under the drilled bore holes

and test pits .

79/S/05/2013 5/25
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4- FIELD EXPLORATION

4-1 Drilling Boreholes :
Three boreholes were drilled at the site, at the locations shown on the site map

enclosed within appendix .They were numbered as BH1 thru BH3 inclusive. The
depths and elevations of the drilling were fixed on the attached log sheets within
appendix no.1 and as follows in table 1.

Table 1: Boreholes Depths and Elevations

Borehole No. Borehole Depth (m)

*Number, location and depths of the drilled boreholes were fixed by our client and
consultant.

The drilling were carried out with Atlas Copco Rotary drilling rig. The advance of
the drilling operation was carried out through rotary air flush drilling method.

4-2Making Test Pits:

Fifteen test pits were drilled at the site, at the locations shown on the site map
enclosed within appendix .They were numbered as TP1 thru TP15 inclusive. The
depths for each test pit is 1.5m and the lithology of the digged test pits were fixed

on the attached log sheets within appendix no.1

*Number, location and depths of the digged Test Pits were fixed by our client and

consultant.

79/S/05/2013 6/25
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4-3 Sampling

Depending on type of material encountered during drilling operation undisturbed
& disturbed samples were obtained .

All obtained samples are visual inspected and classified in the site by our geologist
and then they were marked , placed in proper way in water —proof plastic bags and
placed in wooden boxes to transport them to our lab for conducting the requested

tests.

5- FIELD TESTS:
Depending on the type of encountered material standard penetration test (SPT) and
according to ASTM:D 1586 were conducted at different boreholes and different
depths .Results of these tests are shown on table No.2

Table 2: Standard Penetration Test

Boreholes | Depth Penetration | Number of :
No. (m) Test Type (cm) Blows(N) Material
15 6
1.0 SPT 15 7
30cm 13
15 6
15 6
2.0 SPT 15 6
30cm 14
15 8
BH1 Silty Clay
15 8
3.0 SPT 15 9
30cm 19
15 10
15 8
4.0 SPT 15 8
30cm 16
15 8
79/5/05/2013 7125
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Boreholes Depth Test Type Penetration | Number of Material
No. (m) (cm) Blows(N)
15 10
5.0 SPT 15 9
30cm 19
15 10
15 9
6.0 SPT 15 12
30cm 22
15 10
15 8
BH1 7.0 SPT 15 7 Silty Clay
30cm 15
15 8
15 10
8.0 SPT 15 11
30cm 23
15 12
15 9
9.0 SPT 15 10
30cm 21
15 11
15 6
1.0 SPT 15 7
30cm 15
15 8
15 8
BH2 2.0 SPT 15 10 Silty Clay
30cm 20
15 10
15 9
3.0 SPT 15 11 21
30cm
15 10

79/S/05/2013
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6-LABORATORY TESTS

Depending on the type of the encountered materials d

uring digged test pits |,

following lab tests were conducted on the representative samples: (see table 3)

Table 3: Summary of Lab Tests Carried on Obtained S

amples

Test Type

Test No. ‘l

Method of Testing

|

Moisture Content Determination

ASTM: C566-97

Seive Analysis of Aggregates

ASTM:C 136-93

Dry and Bulk Densities

ASTM: D854

Atterberg Limits

ASTM:D4318-10

Determination of Specific Gravity

ASTM: C127 & C128

Sulfate Content

Chemical Tests

Chloride Content

BS: 1377-75

Unconfined compressive strength of Rock Cores

The lab test Results attached in Appendix II.

ASTM: D2938-86

Summary of the lab test Results shown in the following table , (table no.4)

79/S/05/2013
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7-SIESMIC ACTIVITY

As far as seismic activities are concerned the investigated site lies within
zone"2B"as noticed in the Jordanian Seismic Activities map.(see figurel).The
following seismic parameters can be used in designing the proposed project:

Table 5 : Seismic Factors for the Proposed Site

Seismic Zone
Seismic Zone Factor (2)

Seismic Soil Type : Marl Interbedded with
Silty Clay Marly Limestone

Seismic Soil Section Name Sc

Seismic Factor Related to Acceleration (Ca) . 0.24

Seismic Factor Related to speed (Cv) : 0.32

If the external walls of the proposed building are bearing walls the effect of the

earthquake is practically nil taking into account all considerations mentioned in the

JORDANIAN BUILDING CODE table (2-6).

79/S/05/2013 12/25
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1- INTRODUCTION

The following report summarizes the results of the in situ investigation and lab
tests conducted at the request of our client for his projected site for the purpose of
determining the geotechnical parameters and soil conditions needed for guiding the

designer of a safe and economic design.

The investigation consisted of the following sequence stage:

¢ Obtaining and studying the available maps and information concerning
the site and the proposed project.

¢ Reconnaissance stage which include site visit, survey the geotechnical &
geological features (rock out crops existing , present facilities used in the
site).

¢ Bore holes drilling as fixed by our client .

%+ Making test pits that fixed by our client .

¢+ Collecting undisturbed and disturbed samples from different bore holes
and at different depths.

¢ Conducting the required tests on representative samples

¢ Analyses and evaluation of field & lab tests results

Conclusions & recommendations for the design

90/S/06/2013 4/20
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2- PROJECT CHARACTERISTICS AND DESCRIPTION

The Project is Improvement and expansion of the water distribution network in
Balga /Safoot District .As a general the project is composed of water pipe lines and

water tanks.

3- GEOLOGY OF THE SITE

3-1- Lithology

As we have mentioned before boreholes and test pits were executed in the site at
the locations fixed on the attached site plan .lithology and detailed lithological
description of the obtained samples were shown on the attached boreholes s and
test pits log sheets , within appendix no.1 .

We wish to emphasize that the results obtained from the boreholes are only
representing the boreholes . These results are only representing the lithology at the

depths indicated on the attached log sheets.

3-2Ground Water and Cavities
Neither ground water nor cavities were encountered under the drilled bore holes

and test pits .

90/S/06/2013 5/20
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4- FIELD EXPLORATION

4-1 Drilling Boreholes :
One borehole was drilled at the site, at the location shown on the site map enclosed

within appendix .1t was numbered as BH1. The depth of the drilling was fixed on
the attached log sheets within appendix no.1 and as follows in table 1.

Table 1: Boreholes Depths and Elevations

Borehole No. Borehole Depth (m)

*Number, location and depths of the drilled borehole was fixed by our client and
consultant.

The drilling were carried out with Atlas Copco Rotary drilling rig. The advance of
the drilling operation was carried out through rotary air flush drilling method.
4-2Making Test Pits:

Three test pits were drilled at the site, at the locations shown on the site map
enclosed within appendix .They were numbered as TP1 thru TP3 inclusive. The

depths for each test pit are fixed in the following table (no.2) and the lithology of

the digged test pits were fixed on the attached log sheets within appendix no.1

Test Pit No. Test Pits Depth (m)

*Number, location and depths of the digged Test Pits were fixed by our client and
consultant.

90/S/06/2013 6/20
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4-3 Sampling

Depending on type of material encountered during drilling operation undisturbed
& disturbed samples were obtained .

All obtained samples are visual inspected and classified in the site by our geologist
and then they were marked , placed in proper way in water —proof plastic bags and
placed in wooden boxes to transport them to our lab for conducting the requested

tests.

5- FIELD TESTS:
Depending on the type of encountered material standard penetration test (SPT) and
according to ASTM:D 1586 were conducted at different boreholes and different
depths .Results of these tests are shown on table No.3

Table 3: Standard Penetration Test

Boreholes |  Depth Test Type | Penetration | Number of Material
No. (m) (cm) Blows(N)
15 6
1.0 SPT 15 6
30cm 14
15 8
15 5
BH1 2.0 SPT 15 7 Silty Clay
30cm 16
15 9
15 7
3.0 SPT 15 8
30cm 15
15 7
e For the rock strata ""Marly Limestone " The estimated SPT "N ** Value
will be 100 .
90/S/06/2013 7120
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6-LABORATORY TESTS

Depending on the type of the encountered materials during digged test pits |,
following lab tests were conducted on the representative samples: (see table 4)

Table 4: Summary of Lab Tests Carried on Obtained Samples

| Test No. ‘l Test Type ‘l Method of Testing \

1. Moisture Content Determination ASTM: C566-97

2. Seive Analysis of Aggregates ASTM:C 136-93

&L Dry and Bulk Densities ASTM: D854

4, Atterberg Limits ASTM:D4318-10
Determination of Specific Gravity ASTM: C127 & C128

6. Unconfined compressive strength of Rock Cores || ASTM: D2938-86

The lab test Results attached in Appendix II.

Summary of the lab test Results shown in the following table , (table no.5)

90/S/06/2013 8/20
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7-SIESMIC ACTIVITY

As far as seismic activities are concerned the investigated site lies within
zone"2B"as noticed in the Jordanian Seismic Activities map.(see figurel).The
following seismic parameters can be used in designing the proposed project:

Table 5 : Seismic Factors for the Proposed Site

Seismic Zone
Seismic Zone Factor (2)

Seismic Soil Type

Seismic Soil Section Name
Seismic Factor Related to Acceleration (Ca)
Seismic Factor Related to speed (Cv)

90/S/06/2013 10/20
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1- INTRODUCTION

The following report summarizes the results of the in situ investigation and lab
tests conducted at the request of our client for his projected site for the purpose of
determining the geotechnical parameters and soil conditions needed for guiding the

designer of a safe and economic design.

The investigation consisted of the following sequence stage:

¢+ Obtaining and studying the available maps and information concerning
the site and the proposed project.

¢ Reconnaissance stage which include site visit, survey the geotechnical &
geological features (rock out crops existing , present facilities used in the
site).

¢ Bore holes drilling as fixed by our client .

% Making test pits that fixed by our client .

¢ Collecting undisturbed and disturbed samples from different bore holes
and at different depths.

¢ Conducting the required tests on representative samples

+» Analyses and evaluation of field & lab tests results

s+ Conclusions & recommendations for the design .

70/S/05/2013 4/24
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2- PROJECT CHARACTERISTICS AND DESCRIPTION

The Project is Improvement and expansion of the water distribution network in
Balga /Deir Alla District .As a general the project is composed of water pipe lines

and water tanks.

3- GEOLOGY OF THE SITE

3-1- Lithology
As we have mentioned before boreholes and test pits were executed in the site at
the locations fixed on the attached site plan .lithology and detailed lithological
description of the obtained samples were shown on the attached boreholes s and

test pits log sheets , within appendix no.1 .
We wish to emphasize that the results obtained from the boreholes are only

representing the boreholes . These results are only representing the lithology at the

depths indicated on the attached log sheets.

3-2Ground Water and Cavities
Neither ground water nor cavities were encountered under the drilled bore holes

and test pits .

70/S/05/2013 5/24
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4- FIELD EXPLORATION

4-1 Drilling Boreholes :
Two boreholes were drilled at the site, at the locations shown on the site map

enclosed within appendix .They were numbered as BH1 thru BH2 inclusive. The
depths and elevations of the drilling were fixed on the attached log sheets within

appendix no.1 and as follows in table 1.

Table 1: Boreholes Depths and Elevations

Borehole No. Borehole Depth (m)

BH1
BH2

*Number, location and depths of the drilled boreholes were fixed by our client and
consultant.

The drilling were carried out with Atlas Copco Rotary drilling rig. The advance of
the drilling operation was carried out through rotary air flush drilling method.
4-2Making Test Pits:

Ten test pits were drilled at the site, at the locations shown on the site map enclosed
within appendix .They were numbered as TP1 thru TP10 inclusive. The depths for
each test pit is 1.5m and the lithology of the digged test pits were fixed on the

attached log sheets within appendix no.1

*Number, location and depths of the digged Test Pits were fixed by our client and

consultant.

70/S/05/2013 6/24
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4-3 Sampling

Depending on type of material encountered during drilling operation undisturbed
& disturbed samples were obtained .

All obtained samples are visual inspected and classified in the site by our geologist
and then they were marked , placed in proper way in water —proof plastic bags and
placed in wooden boxes to transport them to our lab for conducting the requested

tests.

5- FIELD TESTS:

Depending on the type of encountered material standard penetration test (SPT) and
according to ASTM:D 1586 were conducted at different boreholes and different
depths .Results of these tests are shown on table No.2

Table 2: Standard Penetration Test

Boreholes | Depth Penetration | Number of )
Test Type Material
No. (m) (cm) Blows(N)
15 7
BH1 0.5 SPT 15 7 Clayey Silt
30cm 15
15 8
15 13 ]
Clayey San
1.0 SPT 15 15 ] Y
30cm 34 Silt
15 19
BH2
15 12
Alluvial
2.0 CPT 15 13 _
30cm 29 Material
15 16
70/S/05/2013 7124
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Boreholes |  Depth Test Type | Penetration | Number of Material
No. (m) (cm) Blows(N)
15 14
3.0 CPT 15 14
30cm 31
15 17
15 13
4.0 CPT 15 14
30cm 29
15 15
15 15
5.0 CPT 15 15
15 31
15 16
15 12
BH2 6.0 CPT 15 11 Alluvial Material
30cm 25
15 14
15 12
7.0 CPT 15 12
30cm 24
15 12
7cm 50 blows
8.0 CPT 15
30cm
15
15 13
9.0 CPT 15 15
30cm 32
15 17
70/S/05/2013
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Boreholes

Penetration

Depth Test Type Number of Material
No. (m) (cm) Blows(N)
15 13
10 CPT 15 14
30cm 29
15 15
15 12
11 CPT 15 14
30cm 28
15 14
10cm 50 blows
BH2 12 CPT 15 Alluvial Material
30cm
15
15 12
13 CPT 15 13
30cm 29
15 16
15 17
14 CPT 15 18
30cm 36
15 18

70/S/05/2013
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6-LABORATORY TESTS

Depending on the type of the encountered materials d

uring digged test pits |,

following lab tests were conducted on the representative samples: (see table 3)

Table 3: Summary of Lab Tests Carried on Obtained S

amples

Test Type

Test No. ‘l

|

Method of Testing

Moisture Content Determination

ASTM: C566-97

Seive Analysis of Aggregates

ASTM:C 136-93

Dry and Bulk Densities

ASTM: D854

Atterberg Limits

ASTM:D4318-10

Determination of Specific Gravity

ASTM: C127 & C128

Sulfate Content

Chemical Tests

Chloride Content

BS: 1377-75

Unconfined compressive strength of Rock Cores

The lab test Results attached in Appendix II.

ASTM: D2938-86

Summary of the lab test Results shown in the following table , (table no.4)

70/S/05/2013
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7-SIESMIC ACTIVITY

As far as seismic activities are concerned the investigated site lies within zone"3"as
noticed in the Jordanian Seismic Activities map.(see figurel).The following

seismic parameters can be used in designing the proposed project:

Table 4 : Seismic Factors for the Proposed Site

Seismic Zone
Seismic Zone Factor (2)

Seismic Soil Type Marly Limestone | Alluvial Material
(as BH1) (as BH2)

Seismic Soil Section Name Sg Sc

Seismic Factor Related to Acceleration (Ca) 0.30 0.33
Seismic Factor Related to speed (Cv) 0.30 0.45
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Legend
|:| Test Pits Location

‘ Boreholes Location
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primary power supply, asphalt paving roads within premises, planting, and construction of fencing and
gates, can be performed by the Jordanian side considering WAJ’s financial situation. Therefore, the
works to be undertaken by the recipient country should be carried out without fail for successful
completion of the project.

In the light of the budget arrangement of the recipient country for the project and construction
schedule of the project, the recipient country shall preparing the work schedule of the components and
monitor implementation progress of procurement of the project, and so on.

(2) Capacity development of the O&M ability through soft-component

To continuously operate and maintain the new facilities constructed during the project, capacity
development of the O&M ability of the staff in the two WAJ district offices is important. For this
purpose, soft component will be implemented. Special care should be taken to select trainees and an
understanding of the importance of the soft component should be enhanced in the organizations, to
achieve sure outcomes of the soft component.

3-3  Important Assumptions

(1) No deterioration of security and political conditions in Jordan

Conflict of neighboring countries, increased number of refugees from neighboring countries due to it,
especially a rapid increase of the Syrian refugees, etc. are the elements of destabilization of security. It
is required that the security situation in Jordan will not be deteriorated extremely so that the project
cannot be completed.

In addition, like the "Arab Spring", mayhem has occurred in the request process of democratization of
the people in the Arab countries in recent years. It is required that the political situation in Jordan will
not deteriorated extremely in these regards.

(2) Continuous transfer of water to Balga Governorate

The water source of Balga Governorate relies on water transfer from the Miyahuna Water Company.
In addition, it is planned that additional water supply amount will be transferred from the surplus
water generated by Disi project implementation. The water transfer from these sources outside Balga
governorate will be continuously carried out to Balga.

(3) No degrease of water sources in Jordan due to drought

When it becomes drought as rainfall is small, there is a possibility that the water amount to the target

3-2



area is reduced.

3-4  Project Evaluation

3-4-1 Relevance

(1) Beneficiaries and population

The water service for the approximately167,000 residents in 2020 of the project area in Baga’a which
is one of the less developed governorates of Jordan shall be improved by implementing the project.
The benefits of water service will be expected also for the residents living both in Palestinian refugee
camp and other refugee camps in Baga’a having the influx from Syria.

(2) Project objective and BHN

The water supply time of the project area is 1~3 days/week, and the average daily revenue water per
capita is only 51L for Ain Al Basha and 71L for Deir Alla, therefore the residents are forced to have
inconvenient lives. The implementation of the project can lead to appropriate water supply pressure,
reduce the leakage ratio, resulting in increase of water consumption, or enable water supply to more
population in the future from the same water resource volume. Additionally, water supply time will be
increased. The project enables to upgrade the water supply service to a certain level required for
minimum standard of life and can contribute to satisfy the basic human needs (BHN).

(3) Improvement of residents’ lives and stabilization of standard of life

The project contributes to improving the residents’ lives through improvement of water supply service
and decreasing of the frequency of purchasing expensive water from water venders. The project area
includes refugee camp and thus the project contributes to improvement of the welfare and the
stabilization of people’s livelihood in the camp.

(4) Improvement of financial situation

The project enables to contribute to reduction of NRW, increase of water supply amount and of
efficiency of pump operation and to supply water by using residual pressure from Zai water treatment
plant. Thus increase of revenue and reduction of electricity costs are expected to improve financial
situation of WAJ Baga’a office.

(5) Facilities that are easily operated and maintained

By setting up of water distribution zones, and restructuring the trunk transmission and distribution
system, water supply facilities that can easily be operated and maintained will be developed. As a
result, amount of work for operation and maintenance, and thus reduction of related costs are expected.
Additionally, the reduced work will be utilized for implementing the activities for planned NRW

management.



(6) Contribution to mid-to-long term development plan

In the policy of the mid-to-long term plan of Jordan, the “National Water Strategy”, the limited water
resource shall be effectively used as much as possible. This project contributes to achieving the
objective of the mid-to-long term plan through reducing leakages and NRW.

(7) Utilization of prominent Japanese technology and products

For the project, prominent Japanese products of ductile cast iron pipe (DCIP), pressure reducing valve
(PRV), and pumps, etc. and prominent Japanese technology for pipe connection method of
under-pressure connection / branching works and trenchless construction method are applicable.

(8) Contribution to measures for environment and climate change

The project enables to reduce leakage, use efficient pump operation, and use residual pressure, which
will contribute to reducing the power consumption, resulting in reducing CO,. Japan is addressing
assistance for projects that settle the environmental and climate change issues including global
warming, thus, the project matches the aid policy of Japan.

3-4-2  Effectiveness

(1) Quantitative Outcomes

Implementation of this project is expected to yield the quantitative outcome as shown in the table
below, in which the conditions of the base year in 2012 and the outcomes are estimated in 2020 by

area.
Table 3-1 Expected quantitative outcomes of the project
. . Current values in 2012 Target values in 2020
Indicators Unit = = = :
Deir Alla Ain Al Basha Deir Alla Ain Al Basha
Supply pressure MPa 0.01-3.0 0.01-2.0 0.1-0.7 0.1-0.7
Daily average water | s/, 8,900 20,000 9,100 27,200
supply amount
Electricity s | kwh/m? 0.688 0.458 0.611 0.239
consumption per m
Note:

1) Supply pressure: The current values are referred to water pressure survey result (Appendix6.9) and
the target values are estimated from the existing pump head (Figure 2-10 and 2-16)

2) Daily average water supply amount: The target values are obtained water supply amount in 2012
and the target values are referred to Table 2-13 and Table 2-15.

3) Electricity consumption per m* The current values and target values are referred to Appendix 6.7 (Study on

Effect of Reduction of Power Consumption and CO,).
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(2) Qualitative Outcomes

a. The living environment of the residents is improved because of improvement in water supply
conditions through reduction of non-revenue water (NRW), improvement in water quality, and
reduction of insufficient water pressure areas.

b. The project enables WAJ to carry out efficient water distribution management.

3-4-3 Conclusions

The project eventually contributes to satisfy the BHN of residential people and stabilize people’s
livelihood in Jordan. Also this project matches the assistance policy for Syrian refugee and the aid
policy of Japan, thereby it can be said that the relevance is high. Increase of water supply time and
amount by optimization of water supply pressure are expected to be the effects of the project
implementation. Therefore, considering the above, it can be expected that the relevance and the
effectiveness of the project is high.
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