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Name Job title Occupation
MNTATBOE N EBR 1 78
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Mr. Yoshiki OMURA Team Leader Senior Advisor,
JICA
v a2 —Ta s T LNE |SIATEOE N E RS g
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Mr. Yuko NOBUHARA Sector Programme Middle East Div. 2, Middle East and Europe Dept.
Management JICA
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Mr. Ryuji OGATA Survey Planning Water Resources Managément Div. 1,
Water Resources and Disaster Management Group,
Global Environment Dep., JICA
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Water Resources Management Div. 1,
Water Resources and Disaster Management Group,
Global Environment Dep., JICA

Ms. Mina YARIUCHI Survey Planning
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Mr. Hirotaka SATO Chief Consultant Director

Group Manager, Engineering Department
TEC International Co., Ltd
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Mr. Makoto Homma puty Senior Engineer, Technical Team 2 Engineering
Consultant

Department
TEC International Co., Ltd
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Senior Engineer, Technical Team 1 Engineering
Department

TEC International Co., Ltd

S8 Sy B SNE R
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Dr. Phatta Thapa Distribution Planning
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Mr. Hayato Nakazono |Coordinator/Cost . . . .
. . . Staff Engineer, Technical Team 2 Engineering
Estimation/Pipe Devartment
Planning(2) epartme

TEC International Co., Ltd
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Mr. Yoshiki OMURA Team Leader Senior Advisor,
JICA
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Ms. Mina YARIUCHI
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Survey Planning
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Water Resources Management Div. 1,

Water Resources and Disaster Management Group,
Global Environment Dep., JICA

ek 5LF
Mr. Hirotaka SATO

¥EHET
Chief Consultant

MAESHTEC A v & —F v a T
AT R

B rn—7 I—TFwx—Tx—
Director

Group Manager, Engineering Department
TEC International Co., Ltd

AH H

Mr. Makoto Homma

BIIZEHS AT
Deputy Chief
Consultant
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Senior Engineer, Technical Team 2 Engineering
Department

TEC International Co., Ltd
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FH - EFERW /14 (Planning and International cooperation)

1.

Ms. Eba’a Q. Al-Eysa’a
Ms. Wa’ed T. Al-Ja’afreh

7avxy hx V=7 (Project Engineer)
suvxy b =7 (Project Engineer)

IKVEENE Ministry of Water and Irrigation: MWI)

Eng. Iyad Dahiyat

Eng. Waleed Sukkar

Dr. Mohammad Al-Waqfi

Eng. Nabil Zou’bi
Mr. Ibrahim Obadah

Mr. Saddam Khleifat

Eng. Bassam Saleh

NVE KRBT (WA))
Eng. Tawfiq Z. Habashneh

Eng. Malek Rawashdeh

Eng. Reham Bani-Hani

Eng. Haneen Qablan
Eng. Asma’a Alwahadneh
Eng. Khalid Al-Obaidiyn

Eng. Jamal Alkharabsheh

Eng. Mohammed Hossam Sallam

Eng. Ghazi Aladwaw

Dr. Muna Hirdiyeh
Mr. Abed Al-Raheem

Mr. Kamil Wabsh

Mr. Kamil Wabsh

Mr. Osama Al-Samhouli
Mr. Ayman Jaber

Ms. Rania Shabun

NI =V AYF—V A ha=y N T4 LT H—
Director, Performance Management Unit (PMU)
RIF— VAT —V A ha=y N 7T KA HF—
Director, PMU

NI F =~V VA=V A ha=y i
BER&REF~R Vv —

Monitoring and Accounting manager, PMU

ANE AW T 2T bRy —

Project Manager, Jordan Red Sea Project

I B &AL (ISSP) 70 75 I FuY = ha—F f f—H —
Project Coordinator, ISSP Program

ISSP AGE B, B~ ¥ v —

Technical Manager, Water Supply, ISSP program

Disi 7’m¥ =2 b7 4 L7 #—, SWECO
Disi Project Disi Project, SWECO

## (Secretary General)

BARTH B

Assistant Secretary General, Technical Affairs

A - T4 —TE T RER BR

Director, Study, Design and Plan and Feasibility Study
Directorate

A - 74—V U T AR B

Study, Design and Plan and Feasibility Study Directorate

A - 7=V T o RAER A

Study, Design and Plan and Feasibility Study Directorate

NN EIET TR

Director, Balga Governorate Water Administration

SOV BT MR A R - UK ES # R (Director, Non-revenue
water directorate, Balgqa GWA)

TAYT ANy MIXKEHH P&k (Manager, Ain Al Basha
Directorate, Balga GWA)

F 4 VT THXELEF  FiE Manager, Deir Alla Directorate,
Balga GWA)

WA AKEHERFT (Assistant Secretary General, Laboratory)

MEFFREBEES,

MERFRE RS, FRHl

MERFRE RS, FRHl

BARTE BT, Bl
REVKGE~AY —T7 T V)R, il
KE PGSR, Hhh
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Dr. Khair Hadidi

IKIEKAFE « 2BKER, W

INH L FEEMP Y # — (Royal Jordanian Geographic Center)

Dr. Awni Moh’d Kasawneh

Mr. Tayseer Darweesh

{4 (Ministry of Health)
Mr. Mohamed Abadi
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R A > 15 B4 b e (KEW)

Ms. Sandra Gmelin

Dr. Manuel Schiffler

Ms. Anna Lena Muller

Dr. Stefan Gramel

A EBE W 1841 (G12)

Mr. Elke Zimmermann

Mr. Dieter Rothenberger

Eng. Guy Honore

¥ # (Secretary General)
GIS# ¥ (Director, GIS Directorate)

BRET - (ROEFR, BeAl

KGR - Y T a2y bvF—T % —

Project Manager, Water Resources and Solid Waste

- AET 7 U 0 ERROKE R R

Senior Water Supply Expert, Middle East and North Africa
Kt & —BUREKBEFWR EiEza/ I AR

International Economist, Water and Solid Waste Section,
Department of Water Sector Institution

Kt Z—BOREHRKER - BEIEY  HRAh
Engineer, Middle East Water and Solid Waste Section, Department
of Water Sector Institution

RAY-FNFy TayTn KERER B

Technical Adviser, Water Resources, Germany and Jordan Program
RAY-a gy Farsn KEREH

ZACA NN S

Program Manager, Water Resources, Germany and Jordan Program
RAY-gNF o TarTn KEREHR

SA T T S

Program Coordinator, Water Resources, Germany and Jordan Program

LA U ENIEFEZEL Ministry of Public Works and Housing: MPWH)

Eng. Reema Aaydl

< H A >
JICA S VA HEHAT (JICA Jordan Office)

1.

WA M Mr. Junji Wakui
mH T Mr. Kenji Takada
Wl % Ms. Tomomi Hirata
Mr. Hani H. Al-Kurdi

ANSEHER R AT

R (Additional Resident Representative)

AT & (Representative)

FTE (Representative)

BIEL7 02 7T 247 4 — (Program Officer)

EIaNZ Ly AARKERE (Embassy of Japan in Jordan

fREE  ZF8L Mr. Takanori Hukube
Z4, HEA Mr. Shinya Kuwana

— & EHE (First Secretary)

N

TAEESUE (Second Secretary)
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1. K#EEE Ministry of Water and Irrigation: MWI)

Eng. Waleed Sukkar

2. FNKLKIET
Eng. Tawfiq 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 Zriqat
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1. JICA VX HE¥AT
mWmH fi Mr. Junji Wakui
SEH &€ Ms. Tomomi Hirata
Mr. Hani H. Al-Kurdi

2. fEINHE v HARKMEE

W #ILE Mr.Norimasa Yoshida

NI F =S VATV A b=y b 7 RS, HF—
Director, PMU

¥™# (Secretary General)

HAlTE Rl

Assistant Secretary General, Technical Affairs

W - T -V T AR BE

Director, Study, Design and Plan and Feasibility Study
Directorate

RE - 7TV T o ER A

Study, Design and Plan and Feasibility Study Directorate
WM. R &E

Assistant Director, Financial Directorate

ANV RS TR

Director, Balga Governorate Water Administration

2NV A WS FTHERFAE B « IEIKES B8R (Director, Non-revenue
water directorate, Balga GWA)

T ANT T HXELEF & (Manager, Deir Alla Directorate
Balga GWA)

BRI, ~ /L I BHMERT

Mechanical Engineer, Marka Training Center

W (Additional Resident Representative)
FT& (Representative)
BlIE(E7 2 /' F 547 4% — (Program Officer)

—&EE (First Secretary)
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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)
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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,

4-2



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.
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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

e
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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
vy
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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
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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.



{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




_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:

Not Applicable)
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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 Authority of Jordan

Japan International Cooperation Agency Ministry of Water and Irrigation



ATTACHMENT

1. Components of the Draft Final Report

The Jordanian side agreed and accepted in principle the components of the draft final report explained by
the Team. The Project sites map and components of the Projecct 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 (hereinafier 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
\

%%&P “



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



Annex- 1 Project Sites Map
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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
. 300mm DI M 8,750
Al Total M 20,080
Distribution New Abu Nsair 1 m; 900
Reservoir New Abu Nsair 2 m L1090
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 gézt;\lz;ljt;on Ma’adi m3 3,300
Pump Station Ma'adi Pump Station No. 1
Pressure Reducing Valve units 6
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

%



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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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)
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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
wo| I e ek
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)

=
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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
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(FHF)

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)

6-2



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
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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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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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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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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

6-9




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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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 “MWI1”).
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-2: Project Components

Tablel: Major Components in Ain Al Basha

) Ain Al Basha
Major Abu Nasir 1 AbuNasir2 | Eskandanavi
Components | Baqga Reservoir u Nasir u Nasir skandanavian |- q. 0t Reservoir
Reservoir Reservoir Reservoir
Site Areq | 70MX70m 50mx50m 50mx40m 50mx50m \S’Z;g‘l;?;lxﬁgmg
2 2 2 2
(4,900m?) (2,500m?) (2,000m?) (2,500m?) Station (2,500m)
Storage 6,100m? 900m? 1,200m? 900m® 3,900m°
Capacity
Reservoir
Size ¢36.6mxH5.8m | 16mx16mxH3.51m [25mx13mxH3.69m|16mx16mxH3.51m| ¢18.0mxH15.33m
Table2: Major Components in Deir Alla
_ Deir Alla
SRR e P | R Bt Raijib High Maadi Pump
Components i i
? Station Pump Station Reservoir b [REEEes Station
Within Existing Within Existing
Site Area (2,300m?) Rajib Pumping ?g%‘(’)‘gr?]?)‘ ?g%“ggngg; Maddi Pumping
Station (600m?) : : Station (2,900m?)
Storage - : 2,000m° 3,300m* -
Capacity
Reservoir ) i 26mx26mx 28.5mx28.5mx )
Size H2.96m H4.06m
Pump | 50m%h, H=166m, | 150m°h, H=114m, ) ) 282m°h, H170m,
Capacity 2 sets 2 sets 2 sets
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6.4 ‘BRI ROME

(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
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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

6-28



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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6.6 JEFOELE

JETHE IR 2 4L > TR Z @I 9 2 i 2 RO B n 2 20 L CIET 2, BIERO 1K
MEAPEEH LTS 2 RMKEZ —EIZRDOTeD, TIRME 2 RO KEZB L THHET L4
Y77 HIEV R LTS, BERORKY LREEX DEELZF-E TV 5,

1 R{BIED

~y /, \\
1R — T e t .

’
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’ \
o EIEH ll M \\

—

HAYTT L4

RN EHELE
2R BIEHELE

1 i {8l
-~
’
! \
! u
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B A

BEFROHEE

FRE D W2 Fd 5 ERUEIRE KE < Ed R, Mz FOIuIKEIFME T L, fafnAR
J£ % FEAUIKIZEE LIRS AET 5,80 e mEd 5 L mEiTR s & & bITkKES BA L,
SINTH LR L THRRZERESE S, XY BT —v a3 Thd, BEFOFETIEX
YET = a UBELRWE D BERZEEICRET D22 ENRMNETH D,

WISV T THY | WERDOA =D —ZF Y BT — g »~Oftt 2 LS8 5720
JREFRITMA O T RZH L TE Y FPEORIFIA —I—IC Lo TRAEDZ ENEL, FA—T—
FEHRGORET ¥y — P HEL TS,

AREELEANERE SNABERA =D —DBEF v — b &b LIS EROFFE 21T -T2,
KREE CTHESNDBERD A —H—I1TRD 24ETH 5,

Aft: GV EUVETIESBHESNTWD R YDA —h—, L1, KIWGIZOTay =/ b

TE, TAYTANYYHXTHEDN TN D,

Btt: HARD A —T1—, HAROEERER) T304 3ma - A6 KBRS E ) B X0

IR KSR bl ) TR STV
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6.7 FENE - CO,HIBENRORRTS

BIED WA OMEIRBLITE b THELS | ZORKEZRERO 1 DILRERENEOAMNTH D,
EEOBSHERIC LD D AKEFEDOLRIT 16%ICEL VAT BN TH  BEHMEEREEZHIEL T,
W DINT o A%I0 0 MBOREIEZIEINDZENEEEINTND, ZOXIRBEROD
L ATEY 27 ME, BFEOKERHEEZ TR X —DROBE N AT AW EL, EHNEE
AT 22 L2 HID 1 5L LTWD, RERHE, 7r =7 F&FH L7258 (With Project)
OEHNEEHEH L, Va7 bEER L72WEE (Without Project) DFE & & D 7N 6 HIJE &
RO, ATzl NOMPERGET DO LT 5, Fio, BIHIEE D HERREL IR
P25 C02 OHIEE S THRIET 5,

1. With Project & Without Project

K7 Yx 7 ML 2020 F4 BIEFEIZKES AT LEHHEET L2050 THY ARG T T
KRBT 5, BUE (2012 4) & BAFEAE (2020 4F) OFAK AR EELAKR (HEE) XL TFO
LBV ThDH, KEMETIIRS TRIEVENHEREDEZ 2 LD, R 7TRIEOWEN =R
F—IEOENKEY AT LOBEIZFEGTDH LD, ATav=r NOWHIixtgixid—
WOT Y7 2ERE, BARS T, HDHNNEIT—AF =R AL HEHERAT N TH S, AKX
A5 S 4T rationing system (2K > THIK SN TV D728, BlAKSEIC L o THRENZHE) LR
YTEEERITEHT D, 20D, BmWRTIRBHERF CE IS, ENHEEREIIRE I RD,

1 faAkAR LEKE

A Hifir TALYT N ¥ FANT T

- 2012 4F 2020 4F 2012 4F 2020 4
AR A 156, 860 191, 505 57, 440 70, 125
fid 7k & (B ) m*/ A 20, 027 27, 225 8, 932 10, 497

1) With Project

FUKAR T DN T — A2 =R T OEERK T BB B 0 B 2R T 708
B, BKEDRBEBNR S TR~ EL 52TV AT MIWET H, HE e LUl
KM ZFRT D728, MBI UEKR 72 IR E T 5, HARRICEIKAR 77 & BRI T IC
LD FNF—HEEZIF LU THD, LLens, BAKKR Ik pE#ER KT, EE
IS U TR T ENEET D0, KRN TLEREERIC /25720, R TR —ExR
EEHERT 22 ENTE, WMEFEORTRROESTT, EINEREITHREN D, miHX DR
B2 2T LOYEERITILLTOLBY TH D,
Ain Al-Bash

2 AT ORI ZETRT 5 Z LITRY 2 WFTORARKR S FHIEIAREL 2D, 72, 1 IO
Bl/K AR o F T AKAR 77 L LT Baqa’a Bk ~2EK 2, B OBLKHLE Tld, OREAFKIEH
FUIH TR > 7 % 2 TITHBLO ALK E TE/K, @Zai - Dabouq Line 043U & I13F%E
ZFIH L CHUKIE TREKT 2O THROBKE TOEKR Y TIEIARETH D,
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Deir Alla

BEAF DB Y AT AFBfER Y — 3T 137 WV O OKIEDEVIZ LD . 2 DOFRIKT AT A
MO EN D, AL AR Z KR L T HRK Y AT LE, PR SBEFED Rajeb Blki £ T
PR L BRI FICE W EKEMEZ LB L ThKkEN5, MOEKS AT AL, FEHICAET S 2
AFOBIET 7 > KR E L, BAKAR > 712 K- TBEFRLKEM £ TR S5, BEFF O Rajeb
Bk & it 7T o b D AR AEIK STV DA, BK KOS ALE T 5 Rajeb LAk
L OO RO 77 > b B AIRICHIKT 5 Z & 13#EL < GRF DT — 2 X —R o Y THE L
OB X E TRAKL TWAL A7 Y =7 MIBEFERICGERKEIZRO 77 b Ot
BEAECT I LICL s THIET A2 DO THY | DN FERKMIEEZFTREEL T 572012, 2RFIKX %
BIRELZ 2 DD Y — 1243 1F ., Rajeb Bk AN HT A EK K A5 . oFKKIZHEH O RO 75
v hERIKJEE LT, Bl New Rajeb BlkilZz kil 5 Z L2k, BRIE FIZXVBIKREZITI
DTHD,

2) Without Project

iz < WE L 2WgGa, o 2. BEFEFEOKRRESHERSNTZE LTH, 1IN
FTHKEDOFEEA R T 5 Z L IIREE B2 5D, L7zdi> T, Without Project Tik, &K
v T ORI E AT OB OBUE ZATV, FHEEZ R T 5 b0 LIET D, ZOHA.
With Project ® X 912, KBV AT LAERAMICKFZET D Z L ITITR LRV T, BIEDT RV
—RIZZOETEEEN RN EARET D,

2. BAWMEEL CO,BEEDNDEH
21 TA VTN %
T AT NN Y TEHRAR L 75T/ <, BEHEHEBEDOHEE CITEEER L TH DI

ERRET D,

1) HIE (20124F) DENHEEL CO,BRE
BUEDENHE R L CO,BBERIT, WA OFERENGLUTOLEBY THD,

#%2 BGERUVTHEOBHEL CO2HEE (2012 4F)

o s EIE B 1E (1) C0,(x2) | RBELR2D
NV pe= \ | e 2 - 5
o T G B 5 (kW 4E) /) | Gton/tE) | 7
Abu Nasir P/S Bo/AKAR>~7 | 1,109,571 (33%) 73, 232 688 A
Safout Reservoir P/S| Bi/KA&> 7 487,502  (15%) 32, 175 302 A
2t 1,597,073  (48%) 105, 407 990
Um Al Danannir P/S BoAkAR>~7 | 1,751,935  (52%) 115, 628 1,086 CE
& Ft 3, 349, 008 (100%) 221, 035 2,076
(WAJ 924 2012 4F)
JERD)

(x1) : BIEHE  1kWh=0. 066 JD
(%2) : CO,HIIZ BT 2 BEHE U A %% (Emission Coefficient: tone CO, e/Mwh), JICA 7'v =7 RAFZE
ERWREE (2008412 A) ICX 2D, RWEETIE 3] EiX0.62 ke—C0,/kWh & LTV 5,
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Without Project
® FEEIHAEE 3,349,008 kWh/4
o EE: 221, 035 JD/4F
® (O, f 2,076 ton/4F

With Project

7Y hEERLUZSA. Un Al Danannir P/S OB NHEENLETH D,
® EEIHHEE 1,751,935 kWh/4
o Tt 115, 628 JD/4F
® (O, f 1,086 ton/4F

2) BIEE (2020 4F) OBHHEEL CO,BBEBDERE
BlKAR Y TR TOHED I H7- 0 OBHMEEZ RO X HIBET 5,

#£3 In®HzVOEHNHEE (2012 4F)
o FH LK RHEEOKRE | In b7z O OB
(kWh/4E) (m*/R) (m®/4F) & (kWh/m)
3, 349, 008 20, 027 7, 309, 855 0. 46

Without Project

With Project ® X 912,

TRV REFD DO DRAN R UEZTHR T, R

DR, EIREEOERE R Pk > T, AEEOFHBERKEZZERTES5H 0L LT Without
Project ZET 5, ZDOHE. BAKE I H7-0 OEBNEEEIILZDLL WL O LEET 5,

Z 4 Without Project DE/IE L CO, & (2020 4)

EAEIRY S = FHEROKE | I’ H7e v OS] | BIHERE | BHH (x1) C0, (+2)
(m’/ H) (m’/4F) HE R (kWh/m’) (kWh/ %) (JD/4F) (ton/4)
27,225 9,937, 125 0.46 4,571,078 301, 691 2,834

With Project

ay el FEEREIZE Y, Abu Nasir P/S & Safout Reservoir P/S DELKAR L T IFBITIARTE &
720, Um Al Danannir P/S OANBE@ L, ZOEBENHEEEZ2ENIHEED 2% BET 5,

o FEHEMEE 2,376,961 kWh/4
156, 879 JD/4E
1,474 ton/4F

o FEE:

2.2 TANT T

TANT T TITHBIAR L 75 Ma’adi P/S) DFHEINH Y | I EHEREDORET

(=4, 571,078 kWh x 0.52)
(=301, 691 JD/4E x 0.52)
(=2, 834 ton/4F x 0.52)

FEEFEAR T

5 LB > 7 G RIS EB B R FET 2 B AR o 7513 2020 4 00 BARAE 2 X RIZEHE

ENTWAHD,
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ERAR

1) B (2012 4) OEAHEEL C2BEEORTE
BUEDR > 7 OENHE R L C02 AR, WA OFFFENOUTO LB Th D,

5 BEFEKAR  THOBEHHE R L CO2 BEE (2012 )

E RE L7
Ko 7T AR e o A Py
(JD/4E)

Waji Rajeb P/S Bk AR 7 175, 840 11, 605 109 2
Derra P/S T AL =R T 273, 100 18, 025 169 2
it 448,940  20% 29, 630 278
Abu Ziegan P/S T AL =R T 466, 480 30, 788 289 L
Al Rueiah P/S T AL =R T 452, 320 29, 853 280 A
Ma’adi P/S T AL =R T 474, 240 31, 300 294 L
Dharet Al Ramel P/S | 7 —A X —R> 7 91, 280 6, 024 57 N
Miyahuna Bk A7 48, 180 3, 180 30 AEL
Omar Abdalla BlAKR 7 262, 800 17, 345 163 R
Bl 1,795,300  80% 118, 490 1,113

& 2,244,240  100% 148, 120 1, 391

(WAJ 325 2012 4F)

Without Project
o R
o EE:
® (O, &: -

2, 244, 240 kWh/4
148, 120 JD/4F
1,391 ton/4F

With Project

WEAFS AT L% With Project DI AT AMIEEHZ T2 LT 5 & 2012 21T 5 B SFEEELK
HICHDOET Ma'adi BAKR L THOEKELZREST D PN ETH D, FHOBIKR 7 IX
2020 FECIB T HEHEACKE (HiR) & 24 BpfldfeEis 2 N — 2 (ZFHE S TR Y . Bk
RN TGO E T B I TEERREHE 2 P LR D MNER D D,

£ 6 FHZEKR L TGO Y EERREE

- AIRCRT | PR | Rk | R | ks
(/) @/ H) =R (H&HK) (H )
HAE (2012 42) 8,932 10, 450 85% 20. 4 17. 4
HiIZ4 (2020 4F) 10, 497 12, 281 100% 24. 0 20.5

) FEL#ER (ARK/ A =117
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PR EIARF 2 & S ICHTRIEK AR o 7508 ) i & & 00, A & Z KD 2,

£7T FHEARCTEOENHEL CO,IBER (2012 )

T - ﬂ*0/7ﬁf% Lo | evms| moR | moR | maR C(io(:}
iy L | || e (w6 dan/m) | Gam/) | oo |G
New Ma’adi P/S 141 2.35 170 110 100 17. 4 1,743 636, 258 41, 993 394
(2duty+1lstand-b
y) 141 2.350 170 110 100 17. 4 1, 743 636, 258 41, 993 394
& E - - - - - - 3,486 |1,272, 516 83, 986 788

#) L W) =0.163 x Q m/min) x H (m) / n. =Ry 7% x —F —%h5=0.65

Fb5 EETNE With Project IZ8S DL HITREND,

#8 BHHIREL CO,HIEE (2012 £)

ol - ARCE ¢ s % (1) €0, (*2)
(kWh/4E) (JD/4) (ton/4E)
BEEELK AR > 74 448, 940 29, 630 278
HTHRE KR 7 1,272,516 83,986 788
& Bt 1,721, 456 113, 616 1, 086

2) HEEE (2020 4E) OBEHHEBEL CO,HEBE
BEER S THTO I o= OBHHEEEITIUTO LI IR 5,

#£9 ImhHizvOESHEEE (2012 4F)

WAk 3 S k& SRk & Im* 7= OFE I
(kWh/4£) (m*/H) (m*/4F) #HE (kWh/m®)
2, 244, 240 8,932 3, 260, 180 0. 69

Without Project

With Project D X 512, =RAF—WEK 2@ D7D ORAR R UWELITHORTH, Ko7
DR, BERFHOER R EIZE > T, HIEFOFHEKELERLTEDHDE LT Without
Project Z#ET 5, ZOHHE, BIED In’ H72V OB NEEEITIEDL LW EAE L, Without
Project @ 2020 fFOEIHE EAHET L LU TDO L H 1T D,

# 10 Without Project ®E/HEE L CO,HIFE (2020 4)

S K B S ALK B Im* &7 DEN WAk T J1E (%1) CO, (*2)
(m*/ H) (m*/4F) HEE (kWh/m®) (kWh/4) (JD/4F) (ton/4F)

10, 497 3,831, 405 0. 69 2,643, 669 174, 482 1,639
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With Project

TuYxr FEEL 8 WATOMAFER L THO S b 2 Ak L CRIHT A Z Sy, R
VTG DEINEEEIZLDDHLEE 20% EHEEL, TOMITWVNIADLEEBY TH D,

# 11 With Project iC#kfe L TRIAT AR THOBSHBEEE L CO,HIHE (2020 4F)

BHE E1E (%1) €0, (*2)
(kWh/4E) (JD/4F) (ton/4F)
528, 734 34, 897 328

BB > 7785 TITAR YRR ] 25 20. 5 Befi] & 22 D EAHERIZLL T O LB L2 D,

# 12 With Project DEFHREARV FHROEBESHEL CO,HEE (2020 £F)

NV R N o o *

Ko e Lo | mms| mom | mom | wng | 0

/i) |m/59)| @ N (kW) | FFR (R | (kWh/H)| (kWh/4E) | (JD/4E) )
New Ma’ adi P/S 141 | 2.35 170 | 110 100 20.5 2,054 | 749,614 | 49,475 465

(2duty+1stand-b
V) 141 2.35 170 | 110 100 20.5 2,054 | 749,614 | 49,475 465
& Ft - - - - - - 4,108 |1, 499,228 | 98,950 930
) L kW) =0.163 x Q (/min) x H (m) / n. n=Rr7%E x T—F—%hZ=0.65

EIMEREL CO, BRI, BEFRIKR S FHOBHIEER (£ 10) EHHEAR S FHOE

TEERE (R 12) 2OHUTOEEY THDH,

#13 BAHMEEEL CO,HBEE (2020 £F)
ol CEWAREE- -8 w1 (x1) €0, (*2)
(kWh/4E) (JD/4E) (ton/4E)
BEFFRC K AR v 78 528, 734 34, 897 328
HIREKE 7 1,499, 228 98, 950 930
& F#t 2,027, 962 133, 847 1, 258

3. BAHIEEL CO,DHIEEDE LD

TuYxr FEMICLDEHEHIEEE CO,EHIBERIZLLTOLIICE DN,
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£ 14 FENHIFE L CO, HIRE
BAE (2012 42) HAZ4E (2020 4F)
EEl b

1 XA, fasl BEHWEE | BHB CO, 'ﬁjj;% B CO,

(kWh/4E) (JD/4E) | (ton/4E) (Wh/4E) (JD/#) (ton/4F)

Wlthout 3,349,008 | 221,035 2,076 | 4,571,078 | 301, 691 2,834
. Project
Ain Al With

Basha . 1,751,935 | 115,628 1,086 | 2,376,961 | 156,879 1,474
Project

ElNz 1,597,073 | 105,407 990 2,194,117 | 144, 812 1, 360

Wlﬂ.lout 2,244,240 | 148,120 1, 391 2,643,669 | 174,482 1,639
Project

Deir Alla Wlf;h 1,721,456 | 113,616 1,086 | 2,027,962 | 133,847 1, 258
Project

A1 522, 784 34, 505 305 615, 707 40, 635 381

T, B HEVOBEBNHEERITIRO L DD,

#£15 b= OEIHIEE

Hh X 4 T BAST BAE (2012 4F) BAE4 (2020 4F)
Bk & m’/ H 20, 000 27, 200
Ain Al . kWh/4F- 3, 349, 008 2,376,961
Basha LRAIGES KWh/ H 9,175 6,512
m 7= DEIEEE kWh/m® 0. 458 0.239
Aok & m’/ H 8, 900 9, 100
. . kWh/4E 2, 244, 240 2,027, 962
/554 \"%E ) ) ) )
Deir Alla CEWAR(E- §n Kb/ B 6. 149 5. 556
m’ 7= 0 DESTEE R kWh/m® 0.688 0.611
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6.8 FERFHRAERRE

(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:
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2) Occupation

Category of occupation

29.19 97 g9

H Dair Alla
D 0\3 H Ain Al-Basha

Figure 2:
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o Communiy . s
Ain Al-Basha AL-1_| Safoot DierAlla | : :
-u AL-2 Karet Abu Nsair B
AL-3 | Mobes & Abu Hamed E :
AL-4 | Bag'ah E
; AL-5 | Um Sendyaneh
AL-6 | Jaidyyeh .. g
: AL-7 | Heno T el oA
AL-8 | Um Edananier e,
AL-9 | Saleehi e,
i AL-10 | Um Njasah kY &
H ! AL-11 | Sahlooliyyeh B S
i AL-12 | Ain Al-Basha & Shewahi EI Garbi 3
:.. TR RRANEEARsssssssssssssmens ....‘..:‘.,___,. -“‘ .::“""“‘*3.‘.‘:
FPRRTLA Py : N s
i ,t"'“ ’ ~'.:
~ PP LA K : ; H
0 of H . H
.:' “" g :: .:
s z'.‘ : : -
H & ] : 1 NO. Community
H : il _DA-1 | Balaooneh
H ; :| _DA-2 | Dherar
R Sy, : i| _DA-3 | Khazmah
: R S Sy i i |_DA-4 | Rwaihah
-.........,_ aaas .--:"."“ '--.....E ::3:‘ _.: : DA-5 Debab
v / { [_DA®6 | Abu Ezzighan
L i ' DA7 | DairAlla
EI Gt L . g § : DA-8 | Twal Janoobi
S f : DA-9 | Twal Shamali
¢ 5 g H DA-10 | M'addi
i, , DA-11 | Muthalath El-Ardhah
5, - : DA-12 | Maisart Fannosh
F ; DA-13 [ Muthallah El-Masri
e i DA-14_| Damia
R DA-15 | Dhahret Erramel
DA-16 | Ghour Kebed
Figure 3:




(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 21 311

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

Ain Al-Basha rely on the private water Water Source

tankers, which, again gives an indicator | 200.00

that supply from the public system is not 90.37 99:39

] . 44.44 90,61 0.00 0.00 0.00
meeting the full households’ demand in 0.00 Mm___._,_g,.ﬁ“%%h:a 0.00 0.0 0.00 3.6413-32

Ain Al-Basha. This fact is supported with

H Dair Alla (%
the fact that more than 99% of the samples air Alla (%)

Dair Alla Consumption (m3)
® Ain Al-Basha(%)

& Ain Al-Basha Consumption(m3)

are connected to the public water network
and has no other reason to use private
tankers other than shortage in the supply.

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
households 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 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.

In Ain Al-Basha district 73% of households will
consume the same amounts they currently
consume, 10% will consume 1.25 times of their
current consumption, 12% will consume 1.50
times of their current consumption and 5% will
consume twice amount of their current
consumption.
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How much does your household
pay for water? JDs/month

40.00
30.00 29.13
%888 9.42 1 puos46  mDair Alla
0.00 . . .~ ®Ain Al-Basha
" U
Figure 10:




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 Ha/KERERR

(1) Ain Al Basha
Table 1: Low Pressure Area (Ain Al Basha)

Location NO Elevation Pressure (bar) Status
Bagga Camp 2-1 EL+712m 35
2-2 EL+719m 2.0-55
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 Nasir 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
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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 1.1 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
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6.10 AFELFFESE MPWH) & BHEER LIEIZ W TOHGHEER

RAABEFIZ L D EEER ORI b Rolz, E-o TEEBERKZHET 25513k
VOFVATEEHMT 288 D5, ZopsNE, Lo F L REMAZERBIZE 5 LT
HRECTERVWEEDATHD, A7 nY =y NOBERE NV — M ALFHEEL LBE LT
B R Uiz, B R 2R KITRT,

6-52



Figure 1: Road occupancy and Road crossing of transmission and distribution pipelines in
Ain Al Basha
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The location of proposed
booster pump station is
changed and the
alignment  shall  be

Figure 2: Road occupancy and Road crossing of transmission and distribution pipelines
in Deir Alla
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6.11 DMA NODER = & BEF OKERFE & BTk E B O BhKAL

(1) DMA N ODFE & 722 & Il 57 D /K BB 4

D 7ATRANRTy

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) TANT T
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) FraxEhs (BKE LEKE) OBYKAL

D 7AT ATy

(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) THANT T

(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
n—2
! liredn : |
| A am B - ol |
- ) U -
I Keservoir A—ra _—
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Submitted to
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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
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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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Geotechnical Investigation for the

Proposed Site at Safoot District
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WATER DISTIBUTION NETWORK IN BALQA
/| SAFOOT DISTRICT

Submitted to
JICA STUDY TEAM / TEC

INTERNATIONAL CO., LTD.(TECI)
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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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6-86

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

70/S/05/2013 12/24
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