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Section 1

Definitions

It is uvnderstood that wherever the following terms appeaz in this Agrszement,
they signify:

1.1 "Government" means the Govarnmenit of the Hashemitz Kingdon of Jordan.
1.2  "Zaployer" means the Water 2Aunthority of the Ministry of Water and

Irrigation of Hashemite Kingdom of Jordan..

1.3 "waJ" means the Water Authorit and 1is used synonymously with
Y ¥ 3 ¥

"Employer'.

1.4 "Projeci" means "The Hydraulic hnalysis of The Waisx System in Zarca

Govarnorzte".

1.5 "Consultant" means JICA

U]
8}
rt
i1}
n

1.6 "Services" signifies the services in connection with the proj
g
describasd in gection 3 of this document.

1.7 "Jordan" signifies the Hashemite Kingdom of Jordan.
1.8 "Days" signifies calendar days.
1.9 "works" means the faciliti

5 es of the project aad zany additional
facilitiss that may be propossd by the study,
1.10 "rITP" means Technology Transfer and Training Program.

1.11 "Expatriate Staff" mesns the personnel of the consunitant who tha
consultant intends to "empley for this project, who ars no-melly neither
citizens nor residents of Jordan.

1.12 "Local Staff" means the personnel of the consultant who are citizens of
Jordan whether residing in Jordan or not and non-citizens who are residentsg af
Jordan.



SECTION 2

BACRGROUND AND OBJECTIVES

2.1 INTRODUCTION

This document contains the proposal for obtaining Technical Assistance for The
“"The  Hydraulic Analysis of th Water System of Zarga Governorate" herein
referred to as "The Study".

The Zarga-Rusaifa area is one of the densely populated areas as well as one of
the principal industrial centers in Jordan, many Housing, Industrial and
commercial development projects are being implemented in this area, large
numbér of the 350,000 veturnees from the Gulf States have been ssttled in the
area, thus more problems encountered the Water Supply and distribution

Systems.’

-This document is aiming to provide the necessary information of the relevant
officials of the Government of Japan ‘to consider an applicziion for technical
assistancé. The executing agency and counterpart organization for this
technical assistance program will be the Ministry of Water & Irrigation/
Jordan Water Authority.

2.2 - Background
2.2.1 The Employer

The Water Authority, an agency of the Hinistry of Water and Irrigation of ths
Hashemite Xingdom of Jordan, is a public sector 4institution with the
responsibility for planning, implementing and operating all water supply and
wastewater facilities in Jordan and for exploring for new water resources and
managing existing resources, including the allocation of water for varioes
users, Overall management is vested in the Board of Directors while the
day-to-day operations are managed by the Secretary General of the Authority.
More detailed information on the organization and operations of the Water
Anthority is contained in the Water Autherity Law: Law No..18 (1988).

2.2.2 Study Area

The Hashemite Kingdom of Jordan has a population of about 3.8 million and an
area of zbout. 90 sg km. It is divided into eight governorates. . The
headquarters of Zarga governorate is at Zarga city. In the north it borders to
Mafraq Governorate, to-Saudi Arabia in the east, to Irbid Governorate in ths
west, and in the south to Amman Governorate.: The Zarga district includes
Rusaifa, Shennuler Refugee Camp, Zarga, Awajan, New Zarga, Hashmeyeh, and
Sukhna.| The population of the Governorate is about 750,000 inhabitants, most
of them centered in Zarqga and Rusaifa area. It is considered to he one of the
principal - industrial centers in Jordan.



The study area is stretched 10-40 km north-east of Amman. It covers Zarge
district; namely Zarga , Rusaifa and adjacent areas vhich receive water fro:
Khaw Pumping Station and wellfields of Zarga, Hashmeyeh, Awajan and Rusaif:
areas.

2.2.3 Existing Water System

The study area receives the water from four main spurces, viz; Azrag
wallfield, Awajan wellfield, Rusaifa wellfield and Hashmeyeh wellfield. Fresth
and Saline water are pumped from these underground sources to be mixed ang
then boostered directly throuwgh the distribution systems. ¥Flow chart of ths
existing pumping stations is shown in Annex 1.

Pumps and reservoirs capagities are so small and structural conditions need to
be rehabilitated and expanded. The main and transmission lines within fthe
supply system are deteriorated and/or insufficient, therefore water dan’t be
supplied effectively and evenly to the whole area. Furthermore, Part oi
Rusaifa city suffers seriously from lack of water and no further expansion can
be done due to the weakness of the system to cope with new subscribers. Like
all other cities in Jordan, water rationing is followed in Zarga Governorate.
supply shortagss become more worse due to rapidly growing activities and dus
to the infliux of returnmees to Jordan as a result of the Gulf Har,

The total water supplied for the governorate in 1991 was 22.185.Mm3 angd in
1992 was 22.720 Mm~. 599641 subscribers have been served by water meters by
the end of 1992. Thz rate of unaccounted-for water (UFH) within the
Governorate in 1992 was estimated to 55% of the average water production.

2,.2.4 Objectives of the Study

The main objective of the Study is to deafine a program for the improvement .znd
rehzbilitation of Water Supply serving the growing service area in Zzarga

Govarnorate, and thereby to improve living standards by providing an improvad

Water Supply sSystem. The Study shall include .the determination of all

rehabilitation requirements to assure the adequate and safe operation snd

maintenance of the project and related works. This refers to physical

requirements (equipments, materials, bnildings, Reservoirs, ...etc) as well as

persomnel reguirements and organizational and financial needs, The study shall
serve the needs of Zarga population to the year 2015.

This overall goal will be meet through the following objectives:
1. System Layout of the Existing Network

The available drawings of the existing system of Zarga Governorate are old z=d
have  never been updated. System layouts will therefore have to be drawn up
from existing record drawings, as-built drawings from main-laying contracts,
local  knowledge of Water Authority staff and field exploration using
Pipe-Locating Equipment and Spot-Chick Excavation, with the implementation of



digitized base maps and drawings which camr be easily maintained on a CADD
{Computer-Aided Design and Drafting} system. It should be noted that a new
water distribution and house connection system heas been implemented for the
city of Zarga apd the "As-built drawings of system can be supplied dizectly
from WAJ.

The stages of system layout preparation shall include the following:

Existing Drawings and Maps: Obtaining the latest copy of the maps and drawings
for the Project Area from the Water Authority and official departments. It is
the Consultant’s respensibility to compare and update these maps and drawings
to actual conditions, including the nawing of main roads and other identifying
features.

System Maps: Preparing drawings with a scale of 1:10,000 on A1 size pzper to
show the existing Water System facilities such as wa2ll fields, punping
stations, reservoirs, and transmission and primary pipe networks.

vipeline Drawings: Preparing drawings with a scale of 1:2,500 on Al size paper
to show lot numbar, the route, type, age and diameter of primary and sacondary
pive networks (2" & above), including isolating wvalves, washout wvalves, air
relief valves, pressure reducing valves, zone separations. All other existing
utilities such as electric cables, telephone cables and sewers shall bz shown
on separate drawing of the same scale.

Drawings with a scale of 1:1000 on Al size paper shall be prepared ior main
towns of 4,000 people and above to show all information mentioned above fox
the 1:2,500 scale plus details of house comnections for each plot.

System Facilities Drawings: Preparing record drawings with a scale of 1:200
{or other appropriate scale toc bs agreed } for the pumping stations {to show
tha contents of each pumping units, suction and delivery componants, etc),
wall fields (to show site plans, piping and fittings, etc), reservoizs { to
show plansg, inlet and outlet water lines, drainmage lines, etc).

CADD- System: Preparing and delivering tapes for digitized mapping of =211 the
drawvings mentioned in the previous items (compatible with the VAX-GDS SYSTEH
available at WAJ/Design Department).

2. Network Analysis

Perform a network analysis of the existing water system by developing
computerized modelling techniques to show the complex relationships between
the network, water consumption, pressure levels, energy and flow rates.

An overall system network model will be prepared to include analysis up to
supply points for each city and town. Also, a detailed distribution systean
network hydraulic analysis will be performed for communities with populations
of 2,000 and above.



Collect hydraulic data and water demand information, calculate future demands
and identify pressure extremes. Prepare water system neiwork model using an
internationally‘accepted computer software program which.is totally suitable
for use wilth the WAJ‘s IBM-Compatible PC computers. A copy of this software
should be handed over tc the WAJF. The minimum reguirements of the software is
shown in Annex 2. Calibrate model with tests. Evaluate systea flexibility,
optimize pumping schedules and source utilization, didentify pipeline
constrictions, assess total hydraulic capacity, optimize pressure zones and
study system geficiencies. Finally, prepare a report for the water system that
will examine'alternative modes of operation, -identify -potential savings,
define optimum pumping schedules and recommend measures’ to reduce operating
costs. :

After the model development is finished, 2 user manual should be prepared to
assist future users of the Zarga network model. The model should be -turned-
over to WAJ along with the necessary licenses, computer eguipment,

docunentation and users manual. .

3. Unaccounted for Water and Leakage Control

Conduct Study to investigate and quantify water which is either lost from
trunk lines, reservoirs, and distribution systems due to leakage or is
otherwise mnaccounted-for. The study shall look into and. assess edministrative:
requlations, procedures and current rescurces charged with control of
unaccounted-for water{UFW). Bas=d on the surveys in the selected pilot areas,
reconmend appropriate leakage control methods and prepare proposals for the
expansion and development pf the UFW Section in. Water Authority. The primary
objective is to. investigate the economics of improving ths pressnt program of
controlling water system losses:

Collect information on present administrative procadures related to water
system connections, registration of water meters, utilization of meters,
accuracy of meters, meter reading fregusncy and billing and collection
procedures. .

Collect data on meter performance including source meters and meters, within
the pilet areas. ’

Check and evaluate unmetered public water services, unauthorized or illegzl
comnections and under registration of revenue meters, :

Select pilot areas to reflect typical conditions relating to the water systen
all over the governorate. The Water Authority has selected the ‘following areas
in the Governorate fzom vwhich the consultant shall choose at least FIVE pilot
areas: :

zarga city center, Awajan, Rusaifa city center, North Rusaifa, Shennuller
camp, Hashmeyeh, Sukhna, North Azrag and Dhlail. Selection of the pilot area
will depend an results of the water system network analysis conducted in itenm
(2) above. : |



provide the necessary specialized eguipment to evaluate UFW in the pilot
areas. They shall be handed over to WAJ in good conditions at the end of the
contract - free of charge. This shall include, but not limited to, the

following:

Personal computer (1BH compatible);

‘Electronic listening devices; .

Leak noise correlators with Radio-Linked Amplifier;
Pipe and service box locators;

Water meters and meter testing equipment;

Data loggers. '

fhe "combined district and waste metering method" of investigation should be
employed in the leakage surveys. As a result of the tests, it is necesszrzy to
compare the potential value of water saved against the cost of monitoring,
detecting and remedying leaks of.varying magnitude and complexity, =and to
employ the appropriate method of leakage control policy. Interim reports shall
be produced by the consultant for each of the pilot areas as work proceeds.
The reports shall describe the pilot area, leakage problems encountered,
alternative  remedial measures, recommended solutions' and cost-benefit
information. A final report shall be assembled and submitted at the conclusion

of the project.
4. System Rationalization and Optimization

The objective of the system rationalization and optimization is to reduca the
oparating costs of the system.

Most of the data required for the rationalization study will have bssn
collected for the network analysis. However, it will be the responsibility of
the consultant to collect pumping costs, power tariffs, treatment cosis and
operational constraints specifically for the system ratiomalization.

After fimnishing the network gnalysis computer model, alternative moces of
operation will be examined for each pressure zone and the overall water
system. Operating costs will then be assessed on the basis of the reguired
discharge, pumping times and pumping heads. Potential savings will be
identified and the optimum pumping schedules will be defined.

Operations strategy and demand prediction should be addressed during the
system optimization.

The system optimization report shall contain the data used, an appraisal of
the potential savings, an approach to realizing these savings and recommendsd
schaduling and prediction methods.

The report shall also make recommendations concerning more sophisticated

on-line compoter solutions and automatic control to show savings and
opsrational advantages that can be obtained by these routes.
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3. System Rehabilitation

system Rebabilitation stage shall determine the reéquired improvenmerts;

Tha

verform design analyses; and prepare tendsr documents for the implesantation
o the upgrading of the existing water network in the Governorate. The
investigations conducted during the above items (1 thru. 4) will result in the
systen rehabilitation program which will identify undersized and/or unreliablae
pipes; inadeguate house connections and inadequate pumping stations. The

provements will include transmission and distribution linass and pusping and
storage facilities. The consultant shall prepare preliminary design for
zehabilitation of the existing water sysiems in Zarga Governorate and also
continue to prepare detailed design and tender documents for Zarga disirict.

The present study aims at achieving the zhove objectives in three separate
stages as a program of Technical Assistance of JICA:

Stage 1. Technical, Ecgoromic and Feasibility Study and Preliminarzy Engineering
D=sign.

Stage II. Final Engineering Design.

' Stage III. Supervision of Construction (Optional).

The details and Scope of Work of the consultant for the croposad Study ara
cdascribed hareinafter.

.....76._



SECTION 3

SCOPE OF WORK OF THE CONSULTANT
The consultant’s work will be divided into three stages, consistent with the
three stages referred to wunder section 2 "Background and Objectives'.
Activities under stage I shall be started immediately after the signing of
this agreement. The services of the consultant shall b2 seli-terminating at
the next stage wnless specifically authorized in writing by ths Eaployer.
3.1 Stage 1. Technical, Economic and Financial Feasibility Study:
The Feasibility Study will be subdivided into two parts:
Part A: Conceptual study to identiiy possible alternatives and priorities.
Part B: Feasibility study of preferred alternatives.
3.1.1 PART A _ Conceptual Study
tIR Review of Previous Engineering Studies and Design:
The Consultant shall review all relevant reports and other docements
pertaining to tha planning, design and operation of Zarga Gov. Water Supply
and Distribution System.

2. Describe and analyze the present conditions of the Existing Systems:

(a) Collect and review all available Physical, econgomic and social data
ralevant for the project area, including, but not limited to, the following:

- Number, size and type of towns and willages; Population, population
growth and socio-economic structure, including employment and income pattesrns;

- Economic siructure and. main economic activities owtlining number, typs,
size and location of important commercial public facilities such as schools,

hospitals and military camps (land use and urbap developrent];

- Topeographic and geological conditions in the Project Area, as well as
s0il conditions only as far as nzcessary for this part of the study;

= Climate and meteorology of the study area;

- Hydrological conditions, including a rough water balance for every
catchment in wet and dry seasons, rainfall intensities and freguencies;

- Type and location of all water relevant enterprises and industries.



I

(b) Identify the maﬁor developmental bﬁttlenecks of the area and assess

likely patterns of future growth and change.

{c) Appraise existing overall conditions of water supply and water
distribution, both in guantitative and qualitative terms, and survey the zzsa
and population being served by these systems as well as. the staius and
serviceability of existing -installations. The appraisal shall include, but
not be limited to the following:

i, Przsent state and éxpected development of water supply facilities and
quality of service, including areas of water resources, location of sprin
wells, pumping stations, transmission mains, and primary and second -
distribution networks. This appraisal shall be based on-a review of a1l
available record and "as built" drawings of the system; .

2. Population water demand and available water supply in wet and dzy
waather; .
3. Volumes of water supplied (per day, wmonth, vyear), major consumsr’s

including indusiries, percentage of population with in-houss connsctions
;estimated losses and wastage, anounts used for irrigation of gardens and
fields from the tap, and the present state of technical facilities; and

4. Service guality as measured by hours of pressure per day and reporied
breakdosns and by emergency services such as tankers that nay have to bz unsad

in the dry season.

ad) Asses the present arrangements and organization of tha hWater v
or tha operation, maintenance and repair of all facilities in the Projszi
rea. List the aumber and gualifications of psrsonnel, workshop prenis
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vroblems of services being cerried out.
(e) Collect information on the following from available documentation:

. Unit prices for the major items in the usual bills ‘of quantities from z
east three water and wastewater projects of comparable or larger size thz

o -

ava bazan executed in Jordan during the last three years;

2. The capacity of construction contractors in Jordan; and

3. Eny other infofmaﬁion dzemed relevant.

(f} Define all areas that may be suitable for the construection of pumping

stations and transmission lines. Indicate the sSize of each area, its preseat
use and land valu=z and possible future uses. Assess soil conditions.

tg) Assess present conditions of sanitation and hygiene in the Project Area,
takirng into consideration ingidences of HWater-borne diseasess and other heal:th
hazards emanating from current system operations. Analyze available healih
statistics and other sowrces of information for this purposs.



(h} Describs current institutional arrangements of watef supply in the
Project Area, including the costs and the cost recovery of these services
through tariffs and other financial provisions.

3. Technical And Operational Alternatives

Alternatives for the future development of the Project Area shall be worke
out  considerxing and combining all feasible technical systeam components to
reach the objectives stated in section 2, Technically feasible alternative:

will be further prepared with rough estimates of quantities involved and of

the investment and operational cost of their bulk items. The consultant shall
establish an appropriate criteria, in order to assess and select truly
feasible altemnative(s) and combinations and to define priority componenis.

st feasible alternatives or combinations shall bes worked out with rough
es and cost calculations for necessary investmeni accompanied by a
concise description of the main components, phasing if necessary, timing ans
organizational schedule. They shall address all aspects and de=fine priorities.
They shall include all essential steps for project implementation, including
ration, construction of new facilities and rehapilitation of
ies. System alternatives may vary or be combinzd in futvzs

The Consultant shall maks recommendations on alternatives(s) and

a cular, on priority components to be selected in ths ¥
ruction, and on further procedures. The Consultant sha
sults of the technical alternatives along with recommende
selection of the most feasible alternaiives, to the Ewployer for 2 decision.

3.1.2 PART B _ Feasibility Study of Preferred Alternatives

Juma

Aftar a decision on the alternatives or varianits, the technical operation
and organizational con51deraglons and the planning and design will conceatra
on the components defined for respective alternatives. This will ensure th
Part B will deal only with components that all parties have accepted =z
realistic. :

rr o
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a. Layout and Preliminary Design of the Water System
(1} For the proposed Project determine the general layout of the proposad
pipelines (including pipe material required by size and type), pusping

stations, elecirical requirements, storage reservoirs, and other related works

on the systeas,. dlStngUlShlng between improvement works on existing .
facilities and works for additional, new systems or system expansions. In

determining the general layout of syster in the Project Area consider =

planning horizon of twenty years (up to year 2015).

(2) In the context of the general layout as described under (1) above, alsso
determine basic design parameters for the systems,



(3) Prepare the preliminary design of all components of the water system and
related works selected to be constructed during 1994-96, under a first phase,
for consideration and inclusion under the proposed Projeci.

{4} Assess whether the dssign of the Project is compatible with the over all
objectives of the Project and sufficiently adapted to local conditions and
expected operational capabilities of the Water Authority. :

(5) Give proposals for overall Project -dmplementation and staging, including
reconmended contract. packaging based on: area, contract capabilities ang
possible multiple financing sources. Prepare a timetable for plamned execution
of the Project.

(6} Assess and describe the operational aspects of the Project, including
its specific implications on the Water Authority. Assess training
requirements for operating and maintenance persennel and outline the training
programmes required. ’

b. Project Cost

(1) Prepare detailed estimates of the capital costs of the selected project
alternatives by recommendsd contract packages, including its foreign exchangs
costs, on a 1994 price basis. Estimate separately physical contingencies ard

prica escalation during the construction period for each project component.

{2} Dutline and determins the operational costs of the systems improved and
built up under the Project.

C. Financial Ahalysis

(1) Outline a financial . forecast of the selected alternatives for ths
project (Income/Expenditure Forecast)

(2) Assess the appropriateness of current water and sewer rates and us=z
charges with respect to expected operating costs taking into account totz1
costs of systems and the ability to pay of the beneficiaries, including
low-income groups of the population.

d. Economic and Socio-economic Bnalysis of the Project

(1) Calculate:

a) the incremental unit costs of the selected alternatives for the Project
on a 1994 price basis for the life-span of the Project utilizing discouant rate
of 5% and 8%;

b} the real internal rate of retern; and

c) the least cost solution in economic terms, using alternative assumptions

as to critical variables (time of implementation; costs, etc.)} to assess the
sensitivity of the Project to such changes.



(2} Assess general effects economic of improved waterx supply in the project
area.

(3} Assess its significance for the population in the areas served in terrs
of meeting basic needs, effect on health and hygienic conditions and the
living environment, with particular consideration of low-income groups.

(4) Determine ‘measures for preventing potential wastage of water in the
future.

(5} Give z full assessment of envirommental and potential project risks and
suggest suitable measures to avert them, clarifying instituticnal
responsibilities. '

e. Schedule of Reports on the Feasibility Study

The following reports will be reguired for the Study and the scheduling of the
reports is based on the submission by the Consultant in tha Technical Proposal
and agreement by the Employer.

(1} An Inception Report Shall be submitted to the =Zzployer in 135 copies
within 45 days of the Notice to Proceed after signing o’ thig Agreenant. In
this repozt the Consultant ‘is expected to describe his stzff mobilization,
progress in collecting existing data, the problems encountered or foresesn ang
his projected programme of work.

{3) A Drafl Report on the Conceptual Study, 1listing the feasible and
regommended alternatives, shall be submitted to the Employer in 20 copiss upon
completion of part A. :

(1) A Fipal Report on the Conceptual Study, incorporating revisions if any,
to the Draft Report and listing the selected alternatives agreed between the
Consultant and the Em010yer, shall be submitted to the Zmployer in 20 copies
within 20 days after receipt of the decision on the agreed selected

alternzativas.

(5) A Draft Report on the Feasibility Study including preliminary
engineering design and technical, economic and financial analysis, submitied
to the Employer in 20 copies within 90 days after receipt of the decision on
the agreed alternatives.

(6) A Final Report on the Feasibility Study, incorporating revisions if any,
to the Draft Report on Part B, shall be submitted teo the Employer in 50 copies
within 30 days after Teceipt of the Employer‘s comments on the Draft Report.

{3) Monthly Progreéss Reports , during the Study period, to keep the Employer
advised of the progress of the Study, which shall alsc outline problems
encountered and include iteims requiring policy decisions by the Employer which
mnay affect the results of the Study, starting at the end of the third month.



{6) . The following reporits to be submitted during the progress Dfrthg Study
and comments on Reports to be provided by the Emplover within 30 days of
receipt thereof:

- Network analysis: Btrategic model and ®inal system modal.

- UFH and Leakage'Controlz Interin Reporté for each pilot area and Final
UFW Report.’

- System Optimization with Final Report.
- System_Rehabilifation: Rehabilitation proposals and interim reports

monthly after the sixth month and Final Rshabilitation Report to bz included
in thes Final Report. '

Fh

The Consultant may, with the approval of the Employer suvbmitf some of tha

interim reports as part of the Monthly Progress Reports.
3.2 Stage 1II. Detailed Design and Tender Documents

3.2.1 Detailed design

a. Upon authorization by the Employer to start Stage II, the consultant
shall prepare dstailed designs including all necessarzy Stzuctural, machanical
electrical and other calculations of the proposed rshabiliiation progr
suggasted by tha Feasibility Stedy.

. The study shall include the determination of all reguiremsnts for soil
surveys and geotschnical investigations and be responsibls for ths proper
suparvision and cost of any specialized firm selected by the consuvliani for
such invastigations.

et

c. The Consultant .shall prepare destailed working notes setting out the
background of the final design and incorporating estimates of the cosi of
construction. '

3.2.2 Design Drawings and Tender Documents:

a. Prepare and print design drawings as may be required.

b. Prepare tender documents for the construction. of the works
including, Instruction to Tenders , Conditions of Contrack, Specifi ations,
Tender Drawings,  Schedule of Rates, and Construction Cost Estimates
{Confidentizl). Tender documents shall bz in sufficient datails to meet the

requiremsnts of WAJ conditions and be subdivided into contracts.
C. The Consultant shall obtein maps of the region fron aporopriate agenciegs

and provide all supplemental surveys to use these maps Zor a complete and
detailed design. '



d. All detailed designs, tender documents and estimates prepared for the
water supply system shall be in accordance with the Jordan standards and
accepted engineering practices.

e. The Consuluant shall submit the Draft betailed design drawings,
specifications and tender documents in 20 copies for revision by WAJ before
proceeding with the final design..

f. The Consultant shall suwbmit Final Design drawings, specifications and
tender documents-in 50 copies, incorporating all revisions mutually agreed
upon hetwesn the Employer and the Consultant after receipt of the Employer's
comments on the draft docuﬁents,'ﬁithin 30 days after mutual agreement on
revisions.

© 3.2.3 Tentative Time Schedule

The whole Study (stage I & stage II)} shall be performed and completed within
twelve months (12), including one month for preparatory works from the
commencenent date of the Study.

3.3 Stag IIX. Supervision of_Consfructidn {Optional)

The actual time of construction for the Project is anticipated to be (30)
months, with a reasonable construction schedule for sub-projects to ba
suggested by the Consultant. In assisting the Employer with the satisfactory
completion of construction .of the civil works and the dinstallation and
commissioning of the electromechanical equipment, the Consultant shall:

1. vrovide services during construction of the Works so as to ensure
within the limits of this Agreement and as defined- in ihe construction
contract(s), that the Works are executed in accordance with the contracts
bstwesn the Employer and the construction Contractor(s}).

2. Provide the site staff necesSary for administering the construction of
works for such periods as may be required. In addition the Censultant shall
arrange for wisits by senior members of the firxrms in the joint venture and
othaer specialists at regqular intervals, to ensure that the duties reguired of
the resident staif are being performed, the construction of works properly
supervised for any other necessary reason. Huch visits by senior members of
the Consultant from outside Jordan shall have the prior approval of the
authority.

3. Examine the proposals by the contractors for the performance of the
contract as to'their_adequacy and comment to the contractor therein and make
recernmendations to the Employer.

4,  Give all nscessary instructions to contractors, providing that the
Consultant shall not, without prior approval of the Employer, give any



instruction which, in the opinion of the Consultant, are likely to increase
the contract amounts or change the conditions of coniract. If it is not
cractical for the Consultant to obtain such approval where, in his opinion,m
lives property or the Works are in danger, or further delay would result in
additional cost, he shall inform the Esployer of his action as svon as
possible. The Employer’s instructions to the contractor(s) shall be through
the Consultant. '

5. perfornm any services which he may be required to carry out under the
contract for the execution of the Works, including where appropriate , the
witnessing of normal tests and the commissioning of the Horks.

6. Adviss the Emplover as to the need For inspection during manufacture
and prior to shipment of the various nmaterials to be supplied in accordance
with the contract and, if so reguired by the Employer, obtain tenders. for such
inspection from gualified agents and make such recommendations therein as may
be appropriate. ' '

7. Trom time to time and upon completion of the Project, with the
assistance of his site staff, azrange for the proper measuring and determining
of the guantity of work completed and calculate its value. He shall certify
that fhe work has been carried out in accordance with the reguirements of the
contract or indicate any work that has not been so carried out.

8. Submiit monthly site reports mot later than the tenth of the following
wonth, indicating the progress made since submission of the previous report
and commenting on the progress to date in relation to the agreed program. Ths
report shall indicate the approximate value of the works completed and any
other problems which may require the attention of the employsr.

9. Submit guarterly reports dealing more fully with the progress and
commenting on the contractors’ performance and whether completion of ths Works
ig likely to be advanced or delayed and wheiher circumstances have arisen such
that the cost is likely to be materially affected.

10, Upon completion of the Works, deliver to the Employer certified final
record drawings (based upon contractors' "as built" drawings) and such works
as are reasonably necessary. ' '

it. Promptly examine and prepare recommendations on claims - from the
contractor(s} for extensions of time, payment for extra work and other similar

rmatters, and negotiate with the contractor(s) on the rates for any unscheduled
items or work which arise and submit recommendation on these to the Employer.

12. Conduct the final maintenance inspection and prepare a final report for
presentation to the Employer. :

13. In addition to the above, the Consultant is responsible for:



a pveriodic checking of quantities of work remaining and constant checks of

a2 .

tha cost estimates.

b. Vaerification of the accuracy of the measurement of the projects by the
contractor(s).

C. Recommnendations as to the acceptance or rejection of any vpart or part
of the completed work.

d. Issuing  interim and final Certificates {for payments o the
contractor(s).

e. Recommending, asg appropriats, change orders, extensions of time
variations in pavments. Preparing necessary change orders in accordances with
such changes in the Project as may be ordered or approved by the Ewmployer

together with analysis of appropriate payments to he made to the contractor(s)

in respect of such changss.

i, Carrying out the necessary inspections, shortly before the end of the
construction period. Deitermining the remzining works to b2 completed and ,
when these are satisfactorily completed, dissuing Certificates of Substanti=sl
or Final Completion for the Zmployer.

3.4 Technology Transfer and Trainiog Programme (TITP)

Tachnology transfer and training programms and transfer of Know-how, knowledga
and skills to WAJ staff , so that by the time the consultant lsaves JORDAY,
#2J staff should be fully conversant with every item of the projsct. TITP is

o

considered to b2 a very important aspsct o:f this praject.

hz consultant shall carry out the TTTP for WAJ staff and as agre=d by ths
mployer. The ofier shall include, but not bz limited to:

5]

=t

nitial training of two senior engineers in the home office of thes consultant
or observation of design and operation of facilities similar to the technical
lternatives that will be recommended to the Employer for a decision on ths
21

salection of the most feasible altsrnative.

On-the-job training in Amman for WAJ staff during the course of the project.

"Workshops & Seminars" training in Amman for WAJ staff concerned with design,
onaration and all other aspects of development and management of wastewater
systems.

-Training in the home country of the main Consultant of at least two jumicr
engineer for a minimum of one month.
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Lanex 2

" Gompuber -soltwiare lor hydranlic mnlyses

PC-Dbased networl anualysis sellwore pachuge for compnter modeling of wate
aupply syshems: _ '
modeling [low loevel, pressuare and cnoergly

conpoble ol vsing nnd noady=ing real inloermalion [owing lelewelry syslem
a comprelhensive crror Leapping syslem Lo guard user in lecaling and
idenlilying wmisztnkes

Feanlures of Lhe peogrhomnc

Juterface Lo real Lise Leloselry doln oond dola logyers Lor simultavesus
display of real! daln and wodel pradictioons

Extensive giraphical analysis package Tur belewelry and logger dala
such that wedel resulis and real dola are displayed simultaneously
Wide range of pomp and valve controls vellecling actual conditions io
Lhie network ] -

Sophisticaled pump medeling Fenlores willh dntegral tarill analysis for
sy scheduliog and modeling aclual enevgy costs

Capability to model up Lo 1,000 pipes and 800 nodes

Ou—line display ol Lhe simutabion as il procveeds withe the capability
to dulecrrupl and view resuils so ne

Chlorive roesidunl modeling
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QUESTIONNAIRE

FOR
THE STUDY ON THE IMPROVEMENT OF WATER SUPPLY SYSTEM
FOR
THE ZARQA DISTRICT
IN

THE HASHEMITE KINGDOM OF JORDAN

APRIL 1994

JAPAN INTERNATIONAL COOPERATION AGENCY



1.

&N

5.

QUESTIONNAIRE
Organization

Please explain followings;

Organization of the branch of WAJ Zarga Governorate

- Organizétion for construction operation and maintenance of
the Project.

- Organization, function and role of local government related

te water supply
Policy of water supply system

please explain ‘followings and/or arrange documents related to
the waterworks and water supply system;

~ Laws

- Regulations

~ Custom

- Design criteria

. Socioeconomic conditions in the Study Area

Please give information on

~ Infrastructure ({road maps, communication service methods,
survice area electricity, percentage of Schecel attendance,
eConomy'condition)

- Standard living cost

- Labor circumstances {working conditions, wage level, labor
law)

Natural conditions in the Study Area
Please give information on

- General mefeorological condition
- General topography

- General hydrology

- General geology and hydrogeology

Project information



Please give following information;

5-1 Outline of WAJ

Water tariff structure
Do you have the equipment for water leakage inspection as
follows?

- electric acoustic rod

leakage detector

metal pipe locater

correction type leakagé detector

high sensitive leak nose correlator

movable electromagnetic flow meter

Present water supply system in the Study Area

Served area, population and household in each city and town
Information of existing wells {locations, numbers,
yield/day, water level, structures, water guality)

On-going projects and budgetary arrangement

Relevant water supply project financed by other foreign aid
agencies '

List of existing water supply system

(classification of new and rehébilitation, project name,
construction or rehabilitation year, total cost, name of
aid agency)

Inventory of existing faciliﬁies'and eguipment {facilities,
pumps, pipes, valves})

Served population in each city, town, village

6. Local company

Please give information on local consulting companies in the

field of water supply and environmental assessment and

surveying companies,

name

location

number of engineers

experience

facility and equipment



7. Data, maps, drawings and documents Eor syétem design

Please answer the availability of following materials in the

Study Area

- Data of meteorology

- Data of hydrology

- Topographie map (1/10,000, 1/2%,000, 1/50,000, 1/10ﬁ,000,
1/250,000) '

-~ Geoclogical map (1/25,000, 1/50,000, 1/100,000, 1/500,000)

-~ Land use map o

- Soil map

- Soil—mechanical data

- Drawings of existing pipe networks and facilities

- Data of water quality test

- Price 1list on pipes, valves, concrete works and other

materials
8. Environmental Assessment

8-1 Legislation
a) Do you have the law/guideline on environmental impact
assessment? Please attaéh the 'detail, e.g. responsible
ministry or agenéy, name/guideline, procedure, if any.
b} Do you have the environmental guality standard(s}?
Please attach the detail, e.g. values, pénalties, if any.

8-2 International conventions on environmental conservation
Have you affiliated to bilateral or multilateral conventions
concerning envirodnmental conservation, e.g. Ramsar
Convention, Washington Convention, etc.?
Please give the names of the conventions affiliated and the

date of affiliation, if any.

8-3 Present situation of the Study Area
a) Socioc—economic environment
- MNumber of people to be resettled and plan of
resettlement or compensation

- Experience of resettlement in previous preojects, if any



- Existence of common land
b) Natural environment
- Availability of land use and vegetation map

-~ Location of environmental wvulnerable areas such

wetland, forest, if any

as

~ Species of wvaluable animals and plants in the area, if

any

- Location of particular areas officially protected
as national park and natural park '

- Distribution of important landscape or Sscenery

tourism or religion

8-4 Environmental pollution
- Existence of environmental pollution, such as
pollution, water and secil contamination, noise

vibration, land subsidence, ocffensive odor

such

For

air

and

8-5 Screening and scoping for the Environmental Impact Assessment

Please examine the environmental conditions impacted

by

facility construction by using attached format. The result

will be discussed with JICA's engineer at the meeting on

environmental impact assessment.

Others

it}

Please give us information on

- National development plan (existing long~term plan of Five

year plan) _
- Regional plans related to the Study
- National census related to the Study
- MNWational budget concerning water supply
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I. INTRODUCTION

In response to the request of the Government of the Hashemite
Kingdom of Jordan (hereinafter referred to as "the Government of
Jordan"), the Government of Japan has decided to conduct a Study on the
Improvement of the Water Supply System for the Zarqa District in the
Hashemite Kingdom of Jordan (hereinafter referred to as "the Study") in
accordance with the laws and regulations in force in Japan.

Accordingly, the Japan International Cooperation Agency (hereinafter
referred to as "JICA"), the official agency responsible for implementstion
of the technical cooperation programs of the Government of Japan, will
undertake the Study in close cooperation with suthorities concerned of the
Government of Jordan.

The present document sets forth the Scope of Work for the Study.

I1. OBJECTIVES OF THE STUDY
The objectives of the study are :
(1)to formulate a basic pian for the rehabilitation and improvement
of the water supply system of the Zarqa District up to the year 2015,
and
(2)to conduct a feambﬂny study on the xdenufied pmject(s)

ITII. STUDY AREA

The study area of basic study covers the Zarqa District (Zarqa,Rusaifa,
Shennuler Refugee Camp, Hashmeyeh, New Zarqa, Sukhna and Awajan).

The study area of the feasibility study will be defined according to the
identified project(s).

IV. SCOPE OF THE STUDY

In order to achieve the above ob]ecuves the study will cover the. followmp;
items:

Phase I: Basic sludY
(1) Collection and review of existing data

&) Social and economic conditions.
b) Natural conditions (climate, topography, geclogy, hydrology etc.)
¢) On-going and planned water supply projects
d) Existing water sources . ,
e) Existing water supply system and services
- transmission lines o :
- distribution networks
- service conditions

% Mas
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h)
i)

- water quality
Water use

Management system, institution,laws and regulations on water,

works
Environmental conditions
Other relevant data

(2) Analysis of existing water supply §ystem

)
b

System maps
Distribution neiwork analysis

¢) Water leakage (Sample survey at {imited area of the pilot areas)

d)

Water quality

(3) Evaluation of current water supply system.

(4) Formulation of a basic plan
Delineation of planning framework (service area, water demand,

a)
b)
c)
d)
€)
)
)
h}
)]

leakage ratio eic.) -
Determination of goals and targets

Comparison of technical and operational alternatives for the

rationalization and optimization of waler supply system
QOutline of the optimal system

Recommendation on operational improvement

Rough estimation of cost

Staged development plan

Identification of the priority project(s)

Initial Environmental Examination

Phase II: Feasibility study

{1)Confirmation of planning framework

(2)Supplementary data collection and analysis

(3)Preliminary design of facilities. |

{(4)Operation and maintenance plan.

{53Cost estimation

(6 Financial plan

(DHEnvironmental impact assessmert

(8)YProject evaluation

(9)Project implementation plan



V. STUDY SCHEDULE
The Situdy will be carried out in accordance with the tentativeil.s-c:hedule
attached in Appendix 1.

VI. REPORTS

JICA will prepare and submit the foilowing répofts in Engliéh tb the
Government of Jordan,

1. Inception Repbrtf
Twenty (20) copies at the commencement of the work in Jordan.

2. Interim Report
Twentf (20) copies at the end of the first w'o.rk in 'J'o"r'dan_

3, Progress Report | |
Twenty (203 .copiges ét the‘.end of the second work-in Jcrdén.

4, Draft Fina! Report: | N
Twenty (20) copies ai the beginning of the third work in -}.c;r'dan. ,The
Government of Jordan will submit their comments to JICA within thirty
(30) days safter receipt of the Draft Final Report.

5. Final Report:

Fifty (50.) copies within thirty {(30) days, after the receipt of comments
on the Draft Final Report.
VII. UNDERTAKINGS OF THE GOVERNMENT OF JORDAN . -
1. The Government of Jordan shall accord privileges, exemptions, and
other benefits to the Japanese Study Team, in accordance with the

Agreement on Technical Cooperation between the Government of Japan and
the Government of Jordan. '

2. To facilitate the smooth conduct of the Study, the Gov'ern.ment of
Jordan shall take the following necessary medsures: - :

(1)to ensure the safety of the Japanese Study Team in Jordan, - . |

(2)to permit the members of the Japanese Study Team to enter, leave and

R B




sojourn in Jordan for the duration of their assignment therein, and exempt
from foreign registration requirements and consular fees,

(3)to exempt the members of the Japanese Stu'dy Team from taxes, dﬁiies
and any other charges on equipment, machmery,\nd other materials @

brought into Jordan for the conduct of the Study < <

VL}\\C,‘.e.fa

(4)to exempt the members of the Japanese Study Team from income tax and
charges of any kind imposed on or in connection with anry emoluments or
allowances paid to the members of the Japanese Study Team for their
services in connection with the implementation of the Study,

(5)to provide necessary faciii_ties to the Japanese Study Team for
remittances as well as utilization of the funds introduced into Jordan from
Japan in connection with the implementation of the Study,

(6)to secure permission for entry into private properties or restricted areas
for the conduct of the Study,

(7)to secure permission for the Japanese Study Team to take all data and
documents (including photographs and maps) related to the Study out of
Jordan to Japan, and

(8)to provide medical services as needed. Its expenses will be chargeabie
on members of the Japanese Study Team. ‘

3. The Government of Jordan shall bear claims, if any arises, against the
members of the Japanese Study Team resulting from, occurring in the
course of, or otherwise connected with,discharge of their duties in the
implementation of the Study, except when such claims arise from gross
negligence or willful misconduct on the part of the members of the
Japanese Study Team,

4. Water Authority of Jordan (hereinafter referred to as "WAJ") shall act
as-counterpart agency to the Japanese sStudy Team and also as coordinating
body in relation with other governmental and non-governmental
organizations concerned for the smooth implementation of the Study.

5. WAJ shall, at its own expense, prov'ide the Japanese Study Team with
the following, in cooperation with other organizations concerned:

(1) Available data and information related to the Study,
(2) Counterpart personael,
(3) Suitable office space with necessary equipment in Amman andZarqa

Governorate Water Administration,
The main office will be in Zarqa.

pes 'Jppﬁg‘




(4) Credentials or'iden_tificiation cards.
VIII. UNDERTAKINGS OF JICA

For the ii:uplementation of Study, JICA shall take the following
measures:

. to dispatch at its own eﬂ:'pense the Study Team: to Jordan
2.t0 pursue technology transfer to the Jordan counterpart personnel in the
course of the Study.

IX. CONSULTATION

JICA and WAJ shall consult with each other with respect to any matier
that may arise from or in connection with the Study.

- 100—
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MINUTES OF MEETING
ON
THE SCOPE OF WORK
FOR
THE _STUDY

ON

THE IMPROVEMENT
OF

THE WATER SUPPLY SYSTEM

FOR

THE ZARRA DISTRICT

IN

THE HASHEMITE KINGDOM OF JORDAN

AGREED UPON BETWEEN

NRTER AUTHDRITY OF JORDAN & MINISTRY OF PLANNING
| _ AND '

JAPAN INTERNATIONAL CODPERATION AGENCY
IN AMMAN, ON APRIL 28,1994
. 5

2~ Vi FeHE

Dr. Safwan fgukan . " Mr. Haruo Iwahori
Leader, Preparatory Study Team

Secretary General
MINISTRY OF PLANNING _ JAPAN INTERNATIOGNAL
COOPERATION AGENCY

5

-

S
Eng. Koussai Butaishat
Secretary General

WATER AUTHORITY
OF JORDAN
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In response to the reguest of the Government of.  the

Hashemite Kingdom of . Jordan (hereinafter referred +to as "the
Government of Jordan"') the Japanese Preparatory Study Team
thereinafter referred to as ‘“the Team”) was sent by Japan

International Cooperation Agency (hereinafter referred to as
"JICA") tao discuss, with. ‘the ‘Water Authority of Jordan
(hereinafter referred to as "WAJ"), and the Ministry of Planning
(hereinafter referred to as "MOP") the Scope of Work (5/W) for
the Study on the Improvement of the Water Supply System for the
Zarga District in the Hashemite Kirvgdom of Jordan (hereinafter
referred to as "the Study").

The Team headed by Mr. Haruo Iwahori stayed in Jordan from
the 18th to the 28th of April, 1994. During their stay in Jordan
the Team carried out field recommaissance in the Study Area,
received available information and held a series of interviews
with WAJ and MOP officials.

The Team also had discussions with WAJ and MOP on the Scope
of Work teo be undertaken by both WAJ and JICA for the successful
execution of the above-mentioned Study. A list of those who
participated in these discussions, field visits and meetings is
shown in the Arnmex (I1).

The main items which were discussed by the Team and WAJ are
as follows:

1. Name of the Study

The Team and WAJ confirmed that:

Rename the Study to be:

" The Study on the Improvement of the MWater Supply
System for the Zarqa District in the Hashemite Kingdom
of Jordan”, _

Instead of : " Hydraulic Analysis of Water Systems in
Zarga BGovernorate®.

2. Study Area

The Team and WAJ confirmed the following two items:

- In Clause 111 of the S5/W, delete the second statement
concerning the study area of the f9351b111ty study, and
substitute the follow1ng' .
"The study ‘area  of the feaslbllxty study will be
defined accordlng to the identified proaect(s)"

- The existing water -guurces, transmission lines and
pumping stations which are located outside the Study
Area will be covered in’ the study. This includes Khaw
P.S5., Khaldieh P.S., eraq and Hallabat wellfields &
P.Stations and Za' atar1 P.5. New sources to be
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excluded from the study.

3. Steqges of the Study

The Team and WAJT confirmed the following four items:

Although the contents of the Jordanian request consist
of - FOUR stages,. the Japanese Side will only conduct the
following phases:
I -~ Basic Plan .
I1- Feasibility Study, including Preliminary
Design of transmission and primary pipe network
and facilities of the system.

WAJ expressed its strong wish that after the
feasibility study has been completed, the Government of
Japan will examire the . possibility of implementing a
Detailed Design Study (b/D) on . the identified
project{s), upon official request of the Government of
Jordan. The Team replied that it will convey this
issue to relevant authorities in Japan.

The Team also commented . that a Detailed Design Study
will be conducted under the scheme of Development
Study, when and only if the folleowing  conditiens are
fulfilled; ' .

a. a feasibility study has been completed by the
technical assistance of JICA,

b. the recipient government is committed +to
financing; either locally and/or externally
funded, of the construction of the identified
projecti{s},

c. the recipient - government secures

' responsibility for the results of the
execution of the identified project(s) ags an
‘executing agency after approval of D/D by the
recipient Government, and

d. ‘appropriate budget is available for the D/D
study. : : -

Regarding Sub clause (IV-4-h Jof the 5/W:
Priorities of the projects will be identified by
WAJ and the Japanese Study Team.

System layouts will be drawn up on System Maps of scale
1/10,000 on Al size papers to show the existing water

system facilities such as well fields, pumping
stations, reserveoirs and transmission and primary pipe
networks.  The following will be -excluded from the
Study: . : .

1) Pipeline Drawings (scale 1:2,500)

-2} GSystem Facilities Drawings (scale 1:200) .

3) CADD System. (—'\g\ﬁ

S
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4, Objectives and Scope of the Study

- The Team and WAJ confirmed that obaectzves and scope of
the Study are written in the S/W.
WAJ requested to attach the details of these objectives
and scope of the Study in Annex (I) to be read as part
of the §/6., The Team replied that Annex (I) will not be
part of the 5/W, it will "'be only as a reference. WAJ
accepted that Annex (I} is a reference..

5. Environmental Considerations

- The Team and WAJ confirmed the following'-items concerning
environmental cunsiderations: i

(1) By the Screening, the 1dent1f1ed proaect(s) may cause
the following environmental impacts:

a) Water pollution of the Zarqa River by increased
water consumption.

b) Noise and vibration arise from pumplng
stations.

c) Economic activities effected by change of value
and type of land.

d) Disaster by chlorine gas. s

2) Damages and affections to archaeeclogical
and cultural herltage in the Area.

) Resettlement.

(2) By the Scopjng of abave(1), the folliowing magnitude of

impact{s}) may be caused: :
1) Unknown impact: a), b}, c?, ) and f) of the above
(1),
2) Negligible impact: d) of the abovel(l) will be
- negligible by applying mitigation measure.
Concerning above 1), environmental studies are
required in the Study.

{(3). Since environmental laws and regulations of Jordan have
not been issued yet, WAJ will be.the body in charge of
environmental assessment.

(4) IEE and EIA are conducted jointly and the Japanese
Study Team will advise technically.

(3) IEE and EIA will be referred to JICA's procedure.

(6 Even iT "the Environment Law" will come intoc effect in
Jordan during the Study period, proceeding IEE and EIA
of the Study shall be effective and the Study will be
carried out according to this clause 5.

b. To quarantee the smooth conduct of - the Study,  WAJ shall
designate the appropriate number of counterparts personnel.

7. WAJ requested the Team to supply the following in
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cunjuhction with. the Study:

(1) Photocopy Machine
{2) Two four—-wheel drive(4WD) vehicles
(3) Personal computer (s)

The Team cliarified that the request would be studied by JICA
based on the strict evaluation of the necessity of the sbove
items for the conduct of the Study. And the Team also
clarified that in case JICA supply any of them, they should
be exempted from taxes, duties any other charges. and WAJ
agreed on this.

8. Undeftakinqs nf'The Government of Jordan (Clause VII of 5/W):

The Team and WAJ confivrmed the following three items:

- Subclause (2.3): the exemption shall also cover the
vehicles which brought into Jordan on temporary entry
need of the Study.

- Amend Subclause (5.3) regarding office of the Japanese:
Study Team: .
" {(3) suitable office space with necessary furniture
and local telephone in Amman and Zarga BGovernorate
Water Administration The main office will be in
‘Zarqa.".

- Delete the subclause (5.35) concerning vehicles in its
entirety.

For the purpose of Technology Transfer, WAJ requested the
training of the counterpart(s) of the Study in Japan. The
Team recommended WAJ to select one counterpart personnel of
the Study and +to prepare an application for technical
training program consulting with Japanese Study Team at the
commencement of the Study.

10. Basic Principles

- JICA will sign a contract with Japanese consulting
firm{s) to conduct the Study as specified in the S/U.
The competent consulting firmi(s) will be selected by
JICA in accordance with JICA's laws and regulations.

- Upon the request of WAJ, the Team explained the system
of selecting the Japanese consulting firms to conduct
the Study which is based on the contents o©of the
brochure:

“The JICA-Japan's DDA Programme: Development Study”
which been handed over to WAJ; and WAJ accepted the
explanation.
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- WAJ & JICA are in equal position and shall cooperate to

conduct the Study .

- The Japanese Study Team and WAJ will cooperate closely

in the course of the Study.

11. Tentative Time Schedule

The Team and WAJ confirmed thaf:

-~ ' The Study .shall be perforoed and completed
FOURTEEN (14) months and the Japanese Study Team

within
should

attach a detailed Tentative Time Schedule for the

Study.

12. Pilot Areas 0Of The Unaccounted—-For kWater (UFW)

-~ Location, number or size of the pilot areas to be decided

by the Japanese Study Team, which in "his opinion
represent the entire study area angd will enable

should
him to

predict the UFW and propose the suiféble_ leakage control
policy. Bo, the study area will be represented by limited

pilot areas, i.e, samples.
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ANNEX (T)

Details of the Objectives and scope of the Study:

1. Objectives of the Study

The main objective is to define a program for the
improvement -and rehabilitation of Water Supply serving the
growing service area in 2Zarga District, and thereby to

improve . living standards by providing an improved Water
Supply System. The Study shall include the determination of
basic rehabilitation requirements to assure the adeqguate and
safe operation and maintenance of the system and related
works. This refers to physical requirements {(eguipments,
materials, buildings, Reservoirs, etc) as well as personnel
requirements and organizational and financial needs. The
study shall serve the needs of Zarqa population to the year
. 2015. This overall gea! will be met through the following
objectives:. :

A. Systém Layout of the Existing Network
System . layouts will be drawn up on System Maps of scale

1/10;000 on Al size papers to show the existing water system
facilities such as well fields, pumping statiens, reservoirs

and transmission and primary pipe networks, based on
existing . drawings, as-built drawings from = main-laying
contracts, local. knowledge of WAJ Staff and field

exploration using pipe-Locating Equipment and Spot-Check
Excavation. A local consultant through the Japanese Study
Team to be hired to implement the required exploratiocn.

Existing Drawings and Maps: The latest copy of the maps and
drawings for the  Study Area should be obtained from the
Water Authority and official departments. It is the Study
Team's responsibility to compare and update these maps and
drawings to actual conditions, including the naming of main
roads and ather identifying features. ’

‘B. Network Analysis

Perform & network analysis of the existing water system
by developing Cnmputefized modelling techniques to show
the  complex relationships between the network, water
consumption, pressure levels, energy and flow rates. An
overall  system network model will be prepared to
include-analysis up to supply points for sach area of
Zarqa District: _ _
—  Collect  hydraulic data and water demand
information, calculate future demands and identify
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pressure extremes. _ -
- Prepare water system network model using an

accepted  computer software program which is
suitable for use with the WAJ's IBM~Compatible PC

computers. A copy of this software should be
handed over to WAT. ' - -

- Calibrate model with tests.

-  Evaluate system flexibility, optimize pumping
schedules  and  source utilization, identify
pipeline constrictions, assess total hydraulic
_capacity, optimize pressure zones and study system

) def1c1enc1es.

- Finally, The Interim Report $hall include the
water system that will examine alternative modes
of gperation, 1dent1fy potéhtial savings, define
optlmum pumping schedules and récommend meésures
to reduce Dperatlng costs.

- A user manual should be prepared to assist future
users of the Zarga network model. The model shouid
be turned ocver to WAJ along with the necessary
licenses, computer ‘equipment, documentation and
users manual. ' : o '

C. Unaccounted for Water (UFW) and Leakage Control

Conduct Study'to:'investigate'and quantify water which

"is either lost from trunk lines; reserveirs, and
distribution systems due to leakage or is otherwise
unaccounted-for. The study shall look into and assess
administrative regulations, procedures and current
resgurces charged with control of UFW. Based an’the
surveys in the selected pilot  areas, recommend
appropriate leakage . control methods and prepare
proposals for the expansion and development of the UFW
Saection in Water Authority. The primary objective is to
1nvest1gate the economics of improving: ‘the present
program of controlling water system losses:

- Collect information on present administrative
procedures related to water " system connections,
registration of water meters, utilization of
meters, accuracy - of meters,; meter reading
frequency and billing and collection procedures.

- Collect data on meter performance including source
meters and meters within the pilot areas.

- Check and evaluate unmetered public water
services, unauthorized or illegal "comections and
under registration of revenue meters, -

- Select pilot areas to reflect typical conditions
relating to the water system in the Study Area.

- Provide the necessary specialized equlpment to
evaluate UFW in the pilot areas, They shall be
handed over to WAJ in good conditions at the end

Ay

2=
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of the BStudy.free of charge. This shall include,

but not limited to, the following:

~ Personal computer (IBM_compatiblel;

-~ Electronic listening devices;

- Leak noise correlators with Radio-Linked
Amplifier;

- Pipe and service box locators;

~ Water meters and meter testing equipment;

-~ Data loggers.

- The “combined district and waste metering method”
of investigation should be employed in the leakage
surveys. A5 a result of the tests, it is necessary
to compare the potential value of water saved
against the cost of monitoring, detecting and
remedying leaks of varying magni tude and
complexity, and %o employ the appropriate method
of legakage control policy. The Interim report
shall describe each pilot area, leakage problems
encountered, alternative remedial measures,
recommended splutions and cost-benefit
information.

D. System Rationalization and Optimization

The objective is to reduce operating costs of the system.

Most of the data required for the rationalization study
will bave been  collected Tor the network analysis.
However, it will be the responsibility of the Japaness
Study Team to collect pumping costs, power tariffs,
treatment costs and operational constraints
specifically for the system rationalization.

_After finishing the network analysis computer model,

alternative modes of operation will be examinad for
each pressure zone and the overall water system.
Operating costs will then be assessed on the basis of
the  required discharge, pumping times and pumping
heads. Potential savings will be identified and the
optimum pumping schedules will be defined.

Operations strategy and demand prediction should be
addressed during the system optimization.

The . Fimnal Report shall .centain the data used, an
appraisal of the potential savings, an approach to
realizing these savings and recommended , scheduling and

prediction methods. The report shall also make
recommendations concerning more sophisticated on-line
camputer solutions and automatic control to show

savings and opefational advantages that can be obtained

2= o\
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by these routes.

E. System Rehabilitation

The investigations conducted during the above items (A thru.
D) will result in the system rehabilitation program which
will identify the reguired the improveéments of transmission
and distribution lines and pumping and storage facilities.

The Japanese Study Team shall prepare preliminary design

for

rehabilitation of the existing water systems in  Zarga

District.

The present study aims at achieving the above objectives in

the

two phases mentioned in the &S/W as a program of Technical

Assistance of JICA.

2. Scope of the Study

The details of the Scope of Work for the Study are described

hereinafter {(but not limited to):

a. Review of Previous Engineering Studies and Design:
The Cansultant shall review - a2ll relevant reports
other documents pertaining to the planmning, design
aperation - of Zarqa PDistrict  Water Supply
Distribution System.

b.  Describe and analyze ' the present conditions of
Existing Systems: o

1— Collect and review all available Physical, economic
social data relevant for the Study area, including,
not limited to, the following: _

- Number , size and type of towns and villages;

and
and
and

the

and
but

- Population, population growth and sogio—-economic
structure, including ' employment and income

patterns;

- Economic structure -and main econoaic activities

outlining number, type, size  and' lorcatiaon
important commercial public Tfacilities such
schools, bhospitals and military camps (land
and urban development); ' : o

- Topographic - and geological conditions © in

of
as
use

the

Project Area, as well as s0il conditions only as

far as pecessary for this part of the study;
- Climate and meteorology of the study areas

- Hydrological conditions, including a rough water

balance for every catchment in wet  and dry
seasons, rainfall ‘intensities and frequencies;

- Type and - location ~ of . ‘all water - relevant

enterprises and industries.
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Identify the major developmental bottlenecks of the
area and assess likely patterns of future growth and
change. ‘ : ‘

Appraise existing overall conditions of ‘water supply
and ‘water distribution,  both in quantitative and
qualitative terms, and survey the area and population
being served by these systems as well as the status and
serviceability of existing installations. The
appraisal . shall include, but not be limited to the
following:

- Present state and expected development of water

supply facilities and quality of service,
including areas of springs,  wells, pumping
stations, transmission mains, and primary and

secondary distribution networks. This appraisal
shall be based on a review of all available record
and "as built" drawings of the system;

- Population water demand and available water supply
in wet and dry weather;

- Volumes of water supplied (per day, month, year),
major consumer's including industries, percentage
of population with in-house connections ,estimated
losses and wastage, amounts used for irrigation of
gardens and  fields from the tap, and the present
state of technical facilities; and

- Service quality. as measured by hours of pressure

- per day and reported breakdowns and by emergency
services such as tankers that may have to be used
in the dry season.

Assess the present arrangements and organization of the
Water Authority for . the operation, maintenance and

repair of -all facilities in the Study Area. List the

number and qualifications of personnel, workshop
premises, equipment and vehicles and their state of
repair, and type; volume, range and problems of

services being carried out.

Collect information on the following froem available
documentation:

- . uUnit prices for the major items in the usual bills
’ of quantities from water projects of comparable or
larger size that have been executed in Jordan
during the last three vyears;j;
- The  capacity of constructian contractors in
Jordan; and . _
- Any other information deemed relevant.

Define all areas - that may be .| suitable Tor the

PSS “»%C ()W
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construction of pumping  stations  and transmission
lines. Indicate the size of each area, its present use
and land wvalue and possible future uses.. Assess soil
conditions.

7- . .Assess present conditions of sanitation and hygiene in
the Study Area, taking into consideration incidences of
Water—borne diseases and other health hazards emanating
from current system operations. Analyze available
health statistics and other  sources of information for
this purpose. :

B Describe current institutional arrangements of water
supply in the Project Area, including the costs and the
cost - recovery of these services through tariffs and
other finmancial provisions.

c. Technical and'OperatiDnal Alternatives

Alternatives for the future ~development of the Study
Area shall be worked out considering and combining all
feasible technical system components ta reach the
stated objectives. Technically feasible alternatives
will be further prepared with rough  estimates of
quantities involved - and of - the investment and
pperational cost of their- bulk items. The Study Team
shall establish an appropriate criteria, in order to
assess and select truly feasible alternative(s) and
combinations and to define priority components.

The most feasible alternatives or combinations shall be
worked out with rough guantities and cost calculations
for necessary investment accompanied by a concise
description of the main components, phasing if
necessary, - timirig and organizatienal schedule. They
shall address all aspects and define .priorifties. They
shall include all essential steps for project
implementation, including .  project preparation,
construction of new Tacilities and rehabilitation of
existing facilities. System alternatives may vary or be
compbined in future stages. -

The Study Team shatll make recommendations on
aiternatives(sa) and, in particular, on priority
compongnts to be selected in the first phase for
construction, and on further procedures,

After a decisian on the alternatives or variants, the
technical operational and organizational considerations and the
plarming and design will concentrate on the components defined
for respective alternatives. This will ensure that this part will
deal only with components that all parties have accepted as
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realistic:

d. Layout and Preliminary Design of the Water System

- For the proposed Project determine the general
layout of the proposed pipelines (including pipe
material required by size and type), pumping
stations, electrical reguirements, storage
reservoirs, and other related wnrks on the
systems, distinguishing between improvement works
on existing facilities and works for additional,
new systems or system expansions. In determining
the general layout of system in the Project Area
consider-a planning horizon of twenty years (up to
yvear 2013).

- In the context of the general layout as described
above, also determine basic design parameters for
the systems.

- Prepare the preliminary design of the identified
project(s} and related works selected to be
constructed during 1995-97, under a first phase,
for consideration and inclusion under the proposed
Project.

- Assess .whether the design of the Project is
compatible with the over all objectives of the
Project =~ and sufficiently adapted to local
conditions and expected operational capabilities
of the Water Authority.

- Bive proposals for overall Project implementation
and staging, including recommended contract
packaging'based on area, contract capabilities and
possible multiple financing sources. Prepare a
timetable for planned execution of the Project.

- Assess and describe the operational aspects of the

Project, including its specific implications on
the Water Autherity. Assess training requirements
for operating and maintenance personnel and

outline the training programmes required.
Project LCost

Prepare cost estimates of the capital costs of the
selected project alternatives by recommended contract
packages, including its foreign exchange costs, on a
1924 price basis. Estimate separately physical
contingencies and price escalatian dur ing the
construction peried for each project component.

A \)\Q
S
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Outline and determine the operational costs of the
systems improved and built up under the Project.

Financial Analysis

Outline a financial forecast of the selected

alternatives for the project (Income/Expenditure
Forecast) :

Assess the appropriateness of current water and sewer
ﬁates and  user c¢harges with respect to expected
gperating costs taking inta account total costs of
systems and the ability @ to pay of  the beneficiaries,
including low-income groups of the population.

Economic and Soclo-economic Analysis of the Project

‘Calculate:

al the incremental uwnit costs of the identified
project(s) on a 1994 price basis for the life-gpan
of the Project utilizing discount rate of 5% and

8%; ) .
b) the real internal rate of return; and
c) the least cost solution 'in economic terms, using

alternative assumptions as to critical variables
(time of implementation, costs, etc.) to assess
the sensitivity of the Project to such changes.

Assess  general effects economic of improved water
supply in the project area. '

Assess its significance for the population in the areas
served in terms of meeting basic needs, effect on
health - and hygienic conditions and the living
environment, with particular consideration of low-
income groups.

Determine measures for preventing potential wastage of
water in the future.

Give a full assessment of environmental and project
risks and suggest suitable measures to avert them,
clarifying institutional responsibilities.

AT NG
% DY
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ANNEX (1T}

List of Participants

Jordanian Side:

A) Participants of the M/M discussions:

Mr. Koussal @utaishat/Secretary General, WAJ

Mr. Nawaf Dawoud

Jassistant 5.G., WAJ

Mr. Nazir A. Orkoub /Design & Study Dir., WAJ

Mr. Ehsan Sousa

/Hater Design Bection, WAJZ

Mr. Taisir Al-Sagri /Water Design Section, WAJ

Mr. Ayman Ismail

B} Nther participants:

fInfrastructure Dept., MOP

l.aboratory Dept.,Dirvector

Mr. Othman Al-Kurdi /Tender Dept.

/Zarga Water Administration
7/ =
V4 =
ra =

([T}
i

Mr. Mobammed Al- LaflfLabDratory Dept.

/Assistant 5.6.

Mr. Bolus Kefayeh/Infrastructure Dept., Director

WATJ:
Pr. Raja Jadoun
Mr. Ghazi Khalil
Mr. Isam Hamarsha
Mr. Imad. Haddad
Mr. Walid Hussein

MOP:
Mr. Salim Ghawi
Dr. Nael Al-Hajaj
Miss Benitta Sa‘ad

Japanese Side:

#Mr. Haruo Iwahori

Mr-. Takeshi Mori

Mr. Yoshikatsu Nari

Mr. Haruhiko Nakamura

Mr. Toshihiro Shinohara

Mr. Yuji Shirata

Mr. Hani Al-Kurdi

/Bilateral Dept.
/Infrastructure Dept.

/Leader, Haterworks Develupment
Specialist, JICA

/Assistant Chief of Development
Sectian, Waterworks Bureau,
Fukuoka City

/Second Development Study Division,
Second Development Study
Department, JICA

/Sanyu Consultants Co.,l.td

fFirst becretary of the Embassy of
Japan

/hssistant Resident Representative,
JICA Jordan Office

/Research Coordinator; JICA Jardan
Office
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JORDAN STANDARD SPECIFICATIONS FOR "DRINKING WATER” NO., (288)

MICROBIOLOGICAL

CHARACTERISTICS

The Most Probable Number {( MPN ) of coliform
organisms ( colon bacteria ) should not axceed
2.2/100 ml. of the tested water when multiple tube
method was used. The number should be zero when

. membrane filtration technique was used.

. The Tested (100) ml. should be free from faecal
coliform organisms.

BIQLOGICAL CHARACTERISTICS

Drinking Water must be free from the foliowing :-—

Organism

Guide line — Value

a. PROTOZOA

b. HELMINTHS { PATHOGEMNIC )

c. FREE LIVING ORGANISM

*  PHYSICAL CHARACTERISTICS

Physical

" Natural

' ¢haracteristics

iimits shown in the following table

should not exceed the

CHARACTERISTIC

LIMIT PERMITTED

MAX. ACCEPTABLE LIMIT
IF NO OTHER SOURCE
COULD BE AVAILABLE

. TASTE

. ODOUR
COLGUR

. TUR3IDITY

. PH LEVEL

TEMPERATURE

ACCEPTABLE TO
MOST CONSUMERS

ACCEPTABLE TO
MOST CONSUMERS

10 UNITS "PLATINUM -
COBALT STANDARD"

1 UNIT " JAKSON
CANDLE TURBIDIMETER "

NOT LESS THAN 6.5
NOT MORE THAN 9.00

BETWEEN 8°C TQ 25°C

15 UNITS

5 UNITS
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* CHEMICAL CHARACTERISTICS

POISNESS. MATERIALS

THE PQISNESS MATERIAL IN WATER SHOULD NOT EXEEDS THE
LIMITS SHOWN BELOW :-

CNOSTITUENT MAX. LIMIT mg/L
LEAD  vPDe 0.05
SELENTUM  "Se" - 0.0l
ARSENIC  “As" | 0.05
CHROMIUM  “Cr" 0.05
CYANIDE “CN™ | 0.1
CADMIUM el 0.005
MERCQRRY "Hg " 0.001
ANTIMONY  “sb" ~ p.o01
SILVER “agh 0.0t
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CONSETITUENTS OF HEALTH SIGNIFICANCE

THE CINSTITUENTS SHOULD NOT EXEEDS THE LIMITS SHCWN BELOW

CONSTITUENTS

LIMIT PERMITTED

MAX. ACCEPTABLE

( mg/L ) LIMIT IF NO OTHER
SOURCE COULD BE
AVAILABLE (mg/L)
TOTAL DISOLVED SOLIDS (TDS) 500 1500
TOTAL HARDNESS TH (Ca Co3) 100 500
DETERGENTS (ABS) 0.5 1.0
ALUMINIUM (AL) 0.2 0.3
IRON (FE) 0.3 1.0
MANGANESE (Mn) 0.1 0.2
COPPER  (Cu) 1.0 1.5
ZINC  (Zn) 5 15
SODIUM (Na) 200 400
NICKEL (Ni) 0.05 0.1
CHLORIDE (CL} 200 500
FLOURIDE (F) 1.0 1.5
SULFATE  (SQy 200 500
45 70

NITRATE (NQ)
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RADIOACTIVE MATERIALS

THE RADIOQACTIVE MATERIALS SHCULD NOT EXCEED THE LIMITS
SHOWN IN THE FOLLOWING TABLE, IN CASE IT EXCEEDS THE
LIMITS, ANALYSIS BY SPECILAIZED BODY SHOULD BE DONE TO
FIND THE RADIOCACTIVE MATERTALS, AND ITS EFFECT ON

HEALTH.
CONSTITUENTS MAX. LIMIT
ALPHA EMITTERS 0.1 Bg/L (EXCEPT RADON)
BETA EMITTERS 1 Bg/L-

ORGANIC IMPURITIES

THE ORGANIC IMPURITIES SHOULD NOT EXCEED THE LIMITS
SHOWN IN THE FOLLOWING TABLE.

CONSTITUENTS MAX. LIMIT PERMITTED
mg/L :

a. COLCRINATED HYDROCARBONS

ENDRIN ' ' 0.0002
LINDAIN ' 0.004 -
METHOXYCHLOR 0.1
TOXAPHENE | 0.005%

b. CLOROPHENOXYS

2.4 DICHLOROPHENOXY ACETIC ACID 0.1
2.4 — 5 TRICHLOROPHENOXY PROPIONIC .01
ACID.

& QTHER ORGANIC IMPURITIESS WHICH ARE NOT LISTED IN
THE ABOVE TABLE SHOLD COMPLY WITH WORLD HEALTH
ORGANOZATION GUIDELINES.
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TRk kg

MAXIMUM ALLOWABLE LIMIT “mg/£"*

| CHARACTERISTICS ~ |RE USE  |RECHARGINE |EFFLUENT DISCHARGE TO
Burposes " [Wager | sma [Kivers, Wadios

Bio — Oxygen Demand — 50 - 50
Chemical Oxygen Demand - 150 200 150
Disolved Oxygen 1 1 5 1
Tortal Disolved Solids 2000 1500 — 3000
Suspended Solids 100 ~ - 50
PH 6.5 — 8.4 6.5 - 9.0 5.5~ 9.0 6.6 - 9.0
Colour — 15 75 ib
Change in Tempreture — — 4 -
Fat and Oil Contents ~ 5 — 10 156
Vinyl 0.002 0.002 1 10.002
Detergents (ABS) — 15 — 25
NITRATE — (NITROGEN) . 30 12 12
Ammonia 5 5 12 5
Total Nitrogen 50 — 125 —
PHOSPHATE - — — 15
Chloride 350 500 — 500
Sulfate 400 500 — 500
Flouride _ — 1.5 — 1.5
Bi — Carbonate 500 — — —
Sodium — 400 — —
Magnesum — — - -
Calcium — — - —
Sodium absrption % — — —
Aluminium 5 0.3
Arsenic 0.1 0.05 0.1 0.058
Boron 1 1 — |
Chromium 0.1 0.056 0.3 0.1
Copper 0.2 2 0.1 2
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MAXIMUM ALLOWABLE LIMIT “mg/ ert

CHARACTERISTICS  |RE~USE . |RECHARGINE |EFFLUENT DISDHARGE TO

for Irrigation |Underground Rivers, Wadies
Purposes Water SEA & Reservoirs |

Iron - 5 1 2 1

Manganese 0.2 0.2 0.2 0.2

Nickel 0.2 0.1 0.02 0.2

Lead 1.0 0.1 0.1 01

Selenium 0.02 0.05 0.02 -0.02

Cadmium 0.01 0.02 0.07 0.01

Zinc 2 15 — 15

Cyanide - 0.1 0.1 1.0 0.1

Mercurry 0.001 0.001 0.001 - 0.001

. Most Probable Number ' '

{MPN) of coliform - - 5000 —

Organisim {in 100mm)

+ Faecol coliforms - o '

(in 100mm) 1000 1000 1000

+ Intestinal nematodes - o

(No./ 0)** <1 <1

* mg/ £ = miligram,Liter

# % No. £ = Number,~Liter

() AREWAINOGAFLIbDOTH A, “Jordan Standard Specifications No. 202

for Industrial Wastewater” &BE& LW ELH B,
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