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Invitation for Bids

Rehabilitation parts of the water network and disconnect redundant network
pipes in Sakhra Locality in Ajloun Governorates
Contract No: YWC-FARA 7-3 -2023
1- Yarmouk Water Company invites eligible bidders to bid for contract No. YWC-FARA 7-3-2023
““ Rehabilitation parts of the water network and disconnect redundant network pipes in Sakhra Locality in
Ajloun Governorates . The bidder shall be classified by the GTD as Grade (3) and Grade (4) in the field of
water and wastewater. The Bidder shall provide the latest certificate from the Jordanian Construction
Contractors Association, a valid professional practice certificate, commerce chamber registration, the
company register, and a power of attorney.
2-  The nationality of the bidder shall be according to USAID geographic code #937 (The United
States, the recipient country, and developing countries other than advanced developing
countries, but excluding any countries that are prohibited source).

3-  The material in this tender should comply with Geographic Code 937 (The bidders can download the
code details from (USAID Web site ):

www.usaid.gov/sites/default/files/2022-12/310.pdf

4-  Tender advertisement costs will be borne by the winning bidder.
5-  The Employer will not be responsible for lost and /or undelivered documents sent by mail, Fax or
similar means.

6- The Employer has the right to cancel the tendering process without bearing any financial or legal
obligations.

7- The Employer reserves the right to accept or reject any offer and to annul the tender and cancel the
procurement process at any time without thereby incurring any liability to Bidders.

8- All information provided/submitted by the tenderers shall be correct, accurate, and duly certified.
9- This tender is funded by USAID and is subject to zero sales taxes for the items listed in this tender
only.
10- The offers submitted by the bidders shall comprise of three sealed envelopes marked as envelope No.
| “Tender Security,” envelope No. 2 “Technical Proposal,” and envelope No.3 “Financial Proposal,” as
the following:

- Envelope No.l: The bidder shall attach a bank guarantee or a certified check within the sealed
envelope for an amount of 12,000 JD and must be valid for 120 days after the deadline for submission with
specifying the number and name of the tender on the envelope and deposited with the submitted offer (any
proposal submitted without submission Tender Entry Guarantee will be rejected directly).

-Envelope (2) - Technical Proposal as per section (3): instruction to bidders.
-Envelope (3) - Financial Offer


http://www.usaid.gov/sites/default/files/2022-12/310.pdf
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11- Schedule of events

1. Purchasing
start date

15/3/2023
(9:00 a.m. - 3:30 p.m.)

A complete set of the Bidding Documents can
be purchased at the address mentioned below
for the non-refundable fee of (250) JOD. The
document should be obtained by an authorized
representative.

YW Water Company,

King Hussein Street (formerly Baghdad Street)
P.O. Box 378

Irbid, Tel Fax: 00962-2-7246859

Coordination with following name :
-Eng. Asma Al-Sheraidah

2. Site Visit 22/3/2023 . .
(asma_al-sheraideh@yw.com.jo )
Inquiries related to the tender documents shall
be sent to email mentioned below:
abdelkarim_alzoubi@yw.com.jo
malak_abo-zaitoun@yw.com.jo

3. Last date to ; ;

submit Inquiries 27/3/2023 abdelhadi_bataineh@yw.com. Jo
asma_al-sheraideh@yw.com.jo
Furthermore, bidders are obliged to follow up on
issuing any addenda to the tender documents or
answers to inquiries issued by Yarmouk Water
Company's official email letter or YW website.

4. Repliesto 30/3/2023

inquiries

5. Purchasing

End date 3/4/2023

6. Deadline for 11/4/2023

submitting bids At 12:30 p.m.

YW General Manager
Eng. Nabeel Al-Zoubi
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Criterion Sub-Criterion Allocated %
Eligibility & Compliance to tender Requirements
Audited financial statements of the
years (2019, 2020 and 2021) shall
be provided by the Bidder as a
minimum. The average construction Pass/Fail
turnover for these three years shall
be at least 0.5 million Jordanian
dinars.
Bidder Profile and Expertise in Similar Project #1 10%
Similar Projects. Similar project Similar Project #2 10%
considered are water networks
projects executed and completed
within the last 10 years, the 30%
Construction value for each Project 0
shall be not less than (500,000)
Jordanian Dinars. The Bidders shall
provide supportive documents for his
similar projects.
Project Key Staff Project Manager (general 10%
experience of minimum (10)
years, of which (5) years’
experience in similar
projects)
Civil Engineer (5 years’ 10%
experience in similar 30%
projects )
Experienced Surveyor 10%
(minimum (10) years’
experience in similar
projects)
Methodology to describe the implementation and the construction of works
within his scope, and how he will meet the Employer’s objectives and 20%
requirements.
Proposed time plan 20%
Total 100%

1. The technical offers will be opened first and evaluated against the technical
requirements as outlined in this tender document

2. The financial offers will be opened following the completion of the technical
evaluation. The minimum pass score for technical evaluation shall be (70%). Only
financial offers with technically qualified proposals will be opened. Financial offers
with technically unqualified technical proposals will be returned to the Bidders

unopened.

3. Eligibility of bidders will be assessed as part of the technical evaluation. Bidders who
do not meet eligibility criteria will be considered non-responsive and will be

disqualified.
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The contractor shall conduct NRW measurements pre-post any NRW reduction works using Flow
Balance (FB) Approach.

NRW measurements Flow Balance (FB) is defined as (the difference between the net water
supplied and billed amount during one supply cycle) and calculated as follows:

NRW percentage = (Net water supplied — Billed quantity) / Net water supplied * 100

Where:
Net water supplied = Supply quantity + Imported water (if applicable) - Exported
water (if applicable
Supply quantity = (Bulk meter second reading - Bulk meter first reading)
Imported water = Amount of water supplied to customers by YWC tankers
Exported water = Y (Exported Bulk meter second reading — Exported Bulk meter
first reading) if applicable
Billed quantity = Y (Customer meter second reading- Customer meter first
reading)
Bulk meter first reading = the contractor will record this reading when just before the
scheduled Ist supply cycle
Bulk meter second reading = the contractor will record this reading when just after the
scheduled Ist supply cycle
Customer meter first reading = the contractor will record this reading when just before the
scheduled Ist supply cycle
Customer meter second reading | = the contractor will read 24 hours after the scheduled
Ist supply cycle
Note:

a. The contractor and YWC should make sure that if there was any bypass on bulk meters, the
meters’ bypass valves are closed and sealed for the purpose of measuring NRW flow balance.

b. Customer meter reading should be read for all customers inside the boundaries.
The contractor shall;

Conduct NRW?% baseline measurement for boundaries as follows:

Isolate the project area boundaries hydraulically.

Supply and Install bulk meters on the main feeders

Execute Wet/ Dry test to certify the hydraulic isolation of the project area. YWC should approve
the results of the test/s

Measure NRW% Baseline, Flow balance (FB) as described above, before conducting any works or
NRW reduction measures for the project area
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Conduct NRW % measurements after rehabilitation works as per the design drawings included in
the tender

Ensure of permanent isolation incorporation with and approval of YWC project management staff
Conduct wet dry test to ensure isolation

Conducting Measure NRW%, Flow balance approach (FB), after completing the rehabilitation and
or any other NRW reduction activities to calculate the impact of the NRW reduction measures
on NRW % baseline.

cdald dBaada
SV e 3 sl 3 65 ady L Code 937cea @lld g Laially ol Y1 (aBliall e cany
Source and Nationality of materials:

Except as specified in this contract or as USAID may otherwise agree in writing, all goods
financed under this contract shall have their source, and the suppliers of all goods and services
financed under this contract shall have their nationality, in countries included in Geographic Code
937. Goods and services financed under this contract must be available for purchase in the
applicable Geographic Code at the time of purchase. Geographic Code 937 includes: Jordan, the
United States, or a developing country (for a list of eligible developing countries, please see:

https://www.usaid.gov/sites/default/files/documents/1876/3 | Omaa.pdf.

https://www.usaid.gov/sites/default/files/documents/1864/3 | Omac.pdf

Add the following conditions, please to control the on shelf material:

1. The on-shelf material/ equipment shall fulfill the following requirements to be
accepted by the Employer:

- All supplied material/ equipment shall have a local representative or manufacturer
representative in Jordan for the maintenance and spare parts requirements in the future;

-All supplied material/ equipment shall not have been on-shelf for more than 6 months
from the date of the bid submission deadline; and

-Testing and commissioning and calibration after installation shall be conducted by the
manufacturer or his representative.

2. The material that are not complying with USAID geographic code 937, but are
assembled in Jordan, shall fulfill the following requirements to be accepted by the
Employer:

-The local company, that may provide the material, shall provide the following:

e A valid registration certificate showing that its company has been legally
established and registered in Jordan;
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e Manufacture's warranty certificates; and

e A valid authorization certificate and manufacturer’s authorization form from the
original manufacturer authorizes the company to assemble the water meters.

e The material quality test and inspection shall be certified and conducted by a
representative from the original manufacturer in accordance with the same original
manufacturer's written QA/QC procedure and recommendations.

e All supplied materials and equipment shall comply with USAID branding and
marking guidelines

4. The Contractor shall comply with all applicable current legislation, regulations,
Environmental Mitigation and Monitoring Plan (EMMP) report attached to these
documents, and specifications with respect to all measures, operations, and administrative
steps required for the full protection and safeguarding of the environment.”

sy gl (aldl-(6 (Transportation):

- The transportation of any shipments by ocean or air and related delivery services are
required to be transported by privately owned United State vessel or air charter, otherwise
prior approval is required in writing from USAID through YWC-Yarmouk Water
Company.
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o Gasoline engine, Not less than 2000cc .

o Automatic transmission for saloon car.

o Power steering

o Power brakes - heavy duty

o Heavy - duty shock and suspension systems
o Air conditioning

o Heating
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o AM-FM radio
o Heavy - duty cooling system
o Heavy - duty battery

o Heavy - duty off - road tires

- Spare tire, traffic triangle reflector, fire extinguisher and standard tools (Jack, pliers,

set

- of spanners... etc.).
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Item Description Quantity.
1. Wooden Desk ,90x160cm with 2 locking drawers (2 keys for each) & chair with rollers. 3 sets
2. Cloth armchair without rollers. 6
3. AC / Dc calculators. 3
4. Cloth measuring tapes, 30 meters length. W/case. 1
5. Steel measuring tapes, 30 meters length. W/case. 1
6. Tape, steel, pocket, 5 meters length. 3
7. Fridge (1250 liter capacity). 1
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8. First Aid Kit. 1
9. Paper stapler. 3
10. Wooden cupboard 1
11. File Cabinet 2 leaf (metal or wooden) 2 x 1 x 0.4 m. with lock 3
12. Paper punch. 3
13. Air-conditioning units 2
14. computers 1
15. Laser printer A3/A4 1
16. General office consumable and stationery for the whole period of the project. & Provide 1
complete custodial services, maintenance & daily cleaning.
17. Photocopy machine 1
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TECHNICAL SPECIFICATIONS

- All Items shall be procured according to the authorized USAID Principal
Geographic

Code for the procurement of goods and services under this associate FARA is Code 937
(The United States, the recipient country, and developing countries other than advanced
Developing countries) the intent of these specifications is to allow fair competition for

Suppliers in these geographical locations

- Certificate of Conformity shall be submitted upon shipping.
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ACRONYMS
ANSI American National Standards Institute
AWWA American Water Works Association
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
BS British Standards
BOQ Bill of Quantities
DAP Delivered at Place
DI Ductile Iron
DN Nominal Diameter
Dz District Zone
EN European Standards
EPDM Ethylene-Propylene-Diene Terpolymer
FARA Fixed Amount Reimbursement Agreement
GIS Geographic Information System
HDPE High Density Polyethylene
ISO International Organization for Standardization
NBR Nitrile Butadiene Rubber
NRW Non-Revenue Water
NSF National Science Foundation
PN Nominal Pressure
RPM Revolution Per Minute
YWC Yarmouk Water Company
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Technical Specifications

General

|.I Ambient Conditions
All pipes, materials and equipment shall be in every respect suitable for storage, installation, use

and operation in the conditions of temperature, humidity and The PH and water quality
appertaining in Jordan.

Atmospheric temperature in Jordan varies between -10°C and 50 °C.

a. Toxic Materials

Pipes and pipeline components, including their protective coatings and joint materials, that will or

may come into contact with potable water shall not constitute a toxic hazard, shall not support
microbial growth, shall not cause taste or odour, cloudiness or discoloration of the water and
shall contain no ingredients that may migrate into water in amounts that are considered to be
toxic or otherwise dangerous for health. Nontoxicity certificate should be provided in English.

b. Testing after delivery

All tests and analysis required by the applicable standard shall be performed by an accredited third-party
inspection agency .

All materials supplied shall be subjected to acceptance tests carried out by the Royal Scientific Society to
confirm that the pipes are manufactured according to the applicable standards.

In the case the delivery was made on more than one consignment, each consignment will be tested to confirm
the compliance with above standard.

NOTE:

ALL TESTS’ COSTS BEFORE AND AFTER THIS ITEM AND WHETHER LOCAL OR ABROAD
SHALL BE BORNE BY THE CONTRACTOR AND THE COSTS SHALL BE INCLUDED IN THE
TENDER UNIT RATES.

c. Handling and Transportation

The handling and transportation shall be in accordance with the manufacturer’s recommendations

Care shall be taken during loading, transporting, and unloading. Under no circumstances shall materials be
dropped or rolled against one another. All materials shall be examined. Any damaged materials must be
rejected by YWC.
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The cost of packing shall be included in the contractor rates.
All materials shall be securely packed in crates or boxes for protection against damage during transportation

All plain ends shall be adequately protected. By straw rope secured in place by binding wire or strap, none of
the packing will be returnable .

The materials supplied shall be of the appropriate grade and quality and shall be adequately protected against
the climatic conditions in the Middle East_

All plastic materials shall be protected from direct sunlight and appropriate coverings supplied for use at the
delivery and storage areas.

d. Transport and Deliveries

The Contractor shall send to the Engineer, one-week advance notice of all consignments of materials. Every
consignment shall be accompanied by a detailed delivery note.

The Contractor shall deliver to and off load the materials onto the storage area as directed by the Engineer.
All delivered materials will be examined and inspected by the Engineer and taken over by him_

The Contractor shall provide necessary details to the shipping line on precautions to be taken during
loading/unloading, handling & transport of the pipes & fittings, valves, and other components. Contractor
shall provide to the Engineer the manufacturer’s recommendations for handling, loading, unloading,
transporting, and storing of pipes & fittings, valves, and other components

The Contractor shall arrange reception and storage areas only. Also, shall be responsible for off-loading all
materials.

The Contractor shall also be responsible for all handling and transport activities of materials.

The Contractor’s rate shall include all costs relating to above-mentioned requirements.

e. Identification

The contractor shall be responsible to ensure that each separate item, crate, or package has permanently
attached to it, in a conspicuous position, an identification plate of weather - resistant material on which are
engraved or stamped:

e  The Manufacturers Name.

e Contents Description and Quantity.

o  Serial Number or Reference Number Identifiable on the Delivery Note and Cross Referenced to the
Purchase Order Item References.

e Weight.

The shipment containers shall be marked with the following address.

e Yarmouk Water Company/ YWC

In addition, the container shall be marked with the following information.

e Total gross weight.
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e Total net weight.

e  Packing list reference number.

f. Scope (for Supply and Install Tenders)

The Contractor shall furnish and deliver to the site all pipes and fittings, bolts, nuts, and gaskets, jointing
materials and appurtenances as specified and required, to the correct standards and specifications to complete
the Works. Pipe fittings and valves shall, if required, be suitable for buried installation.

The Contractor shall check for compatibility between all pipes and fittings, either existing or new prior to
installation.

g Storage Materials (Supply and Install Tenders)
The Contractors shall be responsible for the storage of all materials purchased under this Contract.

The Contractor shall manage and maintain stockyards that can accommodate all materials purchased and
approved by the Engineer under this Contract. All the materials shall be stored under cover (indoor) and all
the fittings should be on sleeves, as required by the manufacturer/supplier /contractor instructions and shall
be regularly inspected by the Engineer staff and maintained to the Engineer’s satisfaction.

The contractor should have a Stock Inventory Material System software (computerized), and he should
generate reports upon request.
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2. VALVES AND ACCESSORISE

1- GENERAL

-All valves and gates shall be designed and constructed for the working pressure and the
fluid as specified.

-Valve ends shall be flanged ends except where otherwise specified. Where flanged ends
are used, mating dimensions and drilling shall be in accordance with the pipe and fitting

flange. Thickness of flanges shall be determined based on the working pressure specified
and shall conform to internationally accepted standards.

-The equipment shall be the product of an established and reputable manufacturer who has
had experience in the manufacture of the type of equipment herein specified.

-Unless otherwise specified, all valves and gates shall be butterfly valves type for
diameters from 150 mm and above and gate valves type for diameters less than 150 mm.

All valves of the same type shall be from one manufacturer.
The Contractor shall make evidence of the hydraulic performance of the valves proposed.

Valves shall be equipped with, hand wheel or electric actuator except where otherwise
specified. Actuators shall have arrows cast thereon to indicate the direction of rotation for
opening the valve.

All shut-off devices must shut in a clockwise direction. This will be indicated by 'O' (open)
and 'C' (closed) with arrows either on the hand wheel or the head of a piece. Operation of
shut-off devices must be easy both for opening and closing.

All valves shall have closing, opening indicators and an arrow cast in the metal to indicate
the direction to open

All valves and gates shall be designed and constructed for the working pressure and the
fluid as specified.

Valve ends shall be flanged ends except where otherwise specified. Where flanged ends
are used, mating dimensions and drilling shall be in accordance with the pipe and fitting
flange. Thickness of flanges shall be determined based on the working pressure specified
and shall conform to internationally accepted standards.

The equipment shall be the product of an established and reputable manufacturer who has
had experience in the manufacture of the type of equipment herein specified.

All valves of the same type shall be from one manufacturer.

The Contractor shall make evidence of the hydraulic performance of the valves proposed.
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Valves shall be equipped with, hand wheel or electric actuator except where otherwise
specified. Actuators shall have arrows cast thereon to indicate the direction of rotation for
opening the valve.

All shut-off devices must shut in a clockwise direction. This will be indicated by 'O’ (open)
and 'C' (closed) with arrows either on the hand wheel or the head of a piece. Operation of
shut-off devices must be easy both for opening and closing.

All valves shall have closing, opening indicators and an arrow cast in the metal to indicate
the direction to ope

Valves and accessories must conform to current EN standards, 1SO standards, or equivalent
with respect to nomenclature, classification, symbols, and conditions of manufacturing,
properties, and tolerances, conditions for the preparation of the specimen, test rules,
identification labels, and acceptance clauses.

Molded pieces must have perfect outer surfaces without chips and must be finished by means
of debarring or filing.

Connecting surfaces of all flanges must be machined. Flanges must also have one or several
circular grooves to facilitate grip. All surfaces which are subject to friction must be
machined; boreholes in covers, blind flanges, and flanges that connect pipes must be
produced by means of drills. Manual precision grinding of valve seats and surfaces of sluice
valves is required for purposes of stability and accuracy of shut-off elements.

Operating stems must be made of stainless steel. They must be machined complete with
straight edges and show no defects or scarcity of material. Toric ring seals must be used for
sealing.

The body, bonnet and stuffing plate shall be coated with fusion bonded epoxy, both interior
and exterior on body and bonnet. Epoxy shall be applied in accordance with AWWA C550
or epoxy powder coated according to EN14901 with minimum 250um and shall be NSF61
and NSF 372, WRAS certified or equivalent recognized standards.

Seal bush must be replaceable under pressure.

Manufacturer's marks, flow diameter, and an arrow indicating flow direction must be visible
on the device's outer surface.

Punched or forged special elements will have this information stamped upon them.

Before materials are accepted or used, the Contractor may be required to supply the
Supervisor with a sample piece of every hydraulic equipment, fitting, valve, and accessory,
etc.... that he wishes to install.
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All shut-off devices shut in a clockwise sense. This will be indicated by 'O’ (open) and 'C’
(closed) with arrows either on the handwheel or the head of a piece. The operation of shut-
off devices must be easy both for opening and closing. All valves will be flanged.

The following nominal pressures are stipulated:

Table 1: Nominal Pressure

Nominal Pressure Pressure Tes6t Body Seat (Sealing)
10 bars 16 bars 10 bars

16 bars 25 bars 16 bars

25 bars 37.5 bar 25 bars

40 bars 60 bars 40 bars

1- Third-Party Witness

The supplier shall furnish an original accredited certificate of conformity from the third-
party inspection agency showing all test results and analysis required by the applicable
standard (EN 12266-1/2), where test certificates are required. The third-party inspection
agency shall, under this contract, have witnessed the manufacture and testing operation to
verify compliance with the technical specifications and the relevant standard. The third-
party inspection agency shall verify that all materials used are eligible for the relevant
standard production requirements. All certifications should be from a certified and approved
third party, and the certificates must be related to the same batch delivered to YWC. All
certificates must be valid and written in English.

2- Testing after delivery

All valves supplied to the site in Jordan shall be subjected to acceptance tests carried out by
the Royal Scientific Society. Or the similar accredited authority. Final inspection tests must
be done according to the test requirements of EN 12266-1/2. If any of the tests mentioned
in the standards cannot be performed by the Royal Scientific Society, then the supplier
should provide a third-party certificate for those tests taking into considerations all the
statements mentioned in the “third party witness” section.

All testing costs should be borne by the supplier in all cases.

3- Valves Packing and Protection

All valves must be packed in such a way to allow instant use on-site without additional
cleaning.
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All valves shall be securely packed in crates and boxes to prevent damage during delivery.
The cost of packing shall be included in the Contract Rates and crates will not be returned.

Valves are normally supplied in separate cartons together with any associated small items,
such as bolts and gaskets.

4- Identification

The supplier shall be responsible for ensuring that each separate item, crate, or package has
permanently attached to it, in a conspicuous position, an identification plate of weather-
resistant material on which are engraved or stamped.

The Manufacturers Name.
Contents Description and Quantity.

Serial Number or Reference Number Identifiable on the Delivery Note and Cross-
Referenced to the Purchase Order Item References.

Weight.

The shipment containers shall be marked with the following address.
Yarmouk Water Company Water

Tender Number — Variable

In addition, the container shall be marked with the following information.
Total gross weight.

Total net weight.

Packing list reference number.

Transport and Deliveries

The Contractor shall send to the Engineer one-week advance notice of all consignments of
materials. Every consignment shall be accompanied by a detailed delivery note.

The Contractor shall deliver to and offload the materials onto the storage area as directed by
the Engineer. All materials delivered will be examined and inspected by the Engineer and
taken over by him.

The Contractor shall provide necessary details to the shipping line on precautions to be taken
during loading/unloading, handling & transport of the pipes & fittings, and other
components. The contractor shall provide to the Engineer a set of recommendations of the
manufacturer for handling, loading, unloading, transporting, and storing of polyethylene
pipes and fittings.
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The Contractor shall arrange reception and storage areas only. also, shall be responsible for
off-loading all materials.

The Contractor shall also be responsible for all handling and transport activities up to and
from YWC store yard.

The (DDP) price shall include all costs relating to the above-mentioned requirements.

5- Handling

Care shall be taken during loading, transporting, and unloading. Under no circumstances
shall valves be dropped or rolled against one another. All valves shall be examined. Any

damaged materials must be rejected by the Purchasers.

6- Details to be provided at the time of tender

1. Conformity to a standard certificate from a certified third party.

2. Manuals and technical catalogues.

3. Dates of batches or consignment deliveries.

4. The supplier shall state which sections of the schedule of requirements he proposes

to price and supply.

5. Any alternative standards proposed, including demonstration of equivalency or
superiority to the standard specified, if allowed.

6. Any alternative materials proposed, including demonstration of equivalency or
superiority to the standard specified, these alternative materials should be subjected to the
client’s approval.

7. Where the supplier offers alternative standards, materials to those specified, the
supplier shall provide prices for those specified and the alternatives proposed.

8. The supplier shall include in his price the training elements related to the materials
he proposes to supply and shall list the elements of training offered if needed or requested.

9. The supplier shall provide prices for the equipment applicable to the sections of the
schedule of requirements he intends to price.

10. The supplier shall provide full details of his materials tests and procedures.
11.  Any alternative proposed specification for combined tracer and marker tape.
12. ISO or EN certification for management and product.

13.  CVs of proposed training staff, if necessary.
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14.  Costs of Trainers expenses, if requested.

15.  Training program, if requested.

7- Manuals and Technical Specifications.

The supplier shall provide full technical specifications for the items to be supplied at the
time of tender. In addition, he shall provide full instruction manuals, which describe the
correct methods and procedures necessary to construct the pipeline system in accordance
with best practice. Conformity to the standard certificate must be supplied at the time of
tender, where this certificate must be issued from a certified third party and valid up to date.

8- Additional Services

The supplier shall provide details of additional services, which he can provide, e.g., technical
advice and support, and shall state his capability for supporting the project in the location at
the time of tender.

9- POTABLE WATER CERTIFICATION

The contractor is required to submit certificates from reputable third party that the
components of the network must not be of any way toxic to the water being conveyed.
And can be fully used for the distribution of potable water to a temperature up to 50°C.
The Certificates should be submitted for all the materials in contact with potable water
such as paints, gaskets...etc.

21 GATE VALVES

The Gate valves shall be ductile iron in both the Non-Rising Stem and Outside Stem versions
as specified. All valves will be rated for working pressure.

Part Name Material

body wedge and bonnet Minimum ductile cast iron EN 1563- EN-JS1030- EN-GJS-
(10-25 bar) 400-15 (GGG 40), or equivalent

Minimum ductile cast iron- EN 1563- EN-JS1050 -EN-GJS-
500-7 (GGG 50), or equivalent

body wedge and bonnet same body material as PN 16-25 could be used or "cast
(40 bar) steel”.

seat Resilient seat | Wedge full lining with EPDM for water system for pressure
less 16 bars. According to EN 1171.
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Part Name Material

Metal seated Non resilient seat (metal seat and wedge ring utilize welded
of stainless steel for water system and resistant zinc free
bronze for wastewater system).

Valve stem(shaft) shall be stainless steel from the following grades:
SS 420 (x20Cr13) (for potable water)

With 13% chromium according to EN10088-3 (ASTM —
A352 CAGNM cold rolled thread).

Outside screw stem and stem nut made of hard bronze with
double o- ring sealing type for Non —rising stem.

Thread nut Brass, bronze, SS304, SS316.
(SS-EN1982, SS-EN 12168, EN 10088-3)

Body Bolts shall be electro-zinc plated steel with hex heads and hex nuts
in accordance with A2 SS-EN 10088-3

11.  -Rotation of Opening

All valves shall open by turning to the left or counterclockwise when viewed from
the stem.

12.  -Coating

All internal ferrous metal surfaces shall be fully coated, blue color, holiday free,
to a minimum thickness 250 microns epoxy coating. Side coating shall be non-
toxic, impart no taste to water, and shall be coated in accordance with EN
standards. The color is Blue, and the grade code is RAL 5005 or RAL 5015. Any
other grade must be subjected to YWC approval on time of tender.

2.2 BUTTERFLY VALVES

13.  -General

1. Butterfly valves may be used for diameters of 8 inches and larger.

1.

2. Butterfly valves shall be of the tight closing, metal seat type with recess-
mounted and securely fastened to the valve body or attached to the valve disc.

Directions of flow shall be satisfactory for applications involving valve operation
after long periods of inactivity.
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3. Valve discs shall rotate 90 degrees from the fully open position to the tight
shut position.

4. Double eccentric design
14.  -Material
Part Name Material

Body and cover Ductile cast iron EN 1563- EN-JS1030- EN-GJS-400-1

Sealing disk lever ~ Ductile cast iron EN 1563- EN-JS1030- EN-GJS-400-15

(GGG 40)

Shaft Min X20Cr13(1.4201), SS304, SS316.according to (EN
10088-3)

Thread nut Brass, bronze, SS304, SS316. (SS-EN1982, SS-EN 12168,
EN 10088-3)

Bolts Shall be electro-zinc plated steel with hex heads and hex nuts

in accordance with, A2 SS-EN 10088-3

15.  -Design
1. Face to face to EN 558-1, basic series 14.

2. Flanged in accordance to EN 1902-2.
Flanged connection to DIN 2501.

Soft sealing.

o b~ w

Glands shall be O-ring.

6. Valves shall be suitable for installation in either horizontal or vertical
positions.

16.  -Coatings

All internal ferrous metal surfaces shall be fully coated, blue color, holiday free,
to a minimum thickness 250 microns with a two-part thermosetting epoxy coating.
Said coating shall be non-toxic, impart no taste to water, and shall be coated in
accordance with EN standards. The color grade is RAL 5005.
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2.3 Air Valves

17.  -Single Air Release Valve

Air Valves shall be single automatic air valves, PN 16, operation pressure PN 0.1
— 6 bars and 1-16 bars, with body/bonnet of special plastics or Ductile Iron
according to EN-GJS-400-18 / EN-JS 1030, or equivalent, according to EN 1563
(GGG400 - DIN1693).

18. -Air and Vacuum Valve

The air and vacuum valve shall be able to automatically exhaust large quantities
of air during the filling of a pipeline. The valve shall automatically close when
water fills the valve and remain closed while the system is pressurized but open
automatically to admit air while draining or a negative pressure condition. Safe
operation even under high-volume, high-speed venting up to sonic speed.

The valve shall be with a venting orifice no smaller than the nominal valve size.
The float ball shall be spherical and made of stainless-steel grade 316.
All Internal parts shall be made of stainless-steel grade 316.

Shall be of the triple function type with a flanged inlet to EN 1092-2 PN 16 (or
10) (DIN 28605 / DIN 2501/BS 4504) and shall be suitable and approved for the
use with potable water at a nominal working pressure from 1 to 16 bar.

Body and cover shall be of ductile iron EN-GJS-400-18 acc. to EN 1563 (GGG
400 - DIN 1693) and shall be inside, and outside epoxy powder coated complying
in general with DIN 30677 part 2, coating thickness shall be minimum 250um,
freedom from imperfections shall be tested by high-voltage method.

Orifice and float balls shall be of corrosion-free material (stainless steel or plastic),
all seals shall be of EPDM or NBR suitable and approved for potable water.

Automatic Air Valve, Single-Chamber Type

The Automatic Air Valve shall combine the operating features of both an air and
vacuum valve and an air release valve in one house. The air and vacuum valve
portion shall automatically exhaust large quantities of air during the filling of the
pipeline and automatically allow air to re-enter the pipeline when the internal
pressure of the pipeline approaches a negative value due to column separation,
draining of the pipeline, or other emergency. The air release valve portion shall
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automatically release small amounts of air from the pipeline while it is under
pressure. Safe operation even under high-volume, high-speed venting up to sonic
speed.

The valve shall be with a venting orifice no smaller than the nominal valve size.
The float ball shall be spherical and made of stainless-steel grade 316.
All Internal parts shall be made of stainless-steel grade 316.

The seat shall be replaceable and made from Buna-N rubber or other suitable
elastomer compounds suitable and approved for potable water.

Single-chamber valve directly operated by the medium.

Two-orifices venting system with 3 functions (supply and release of air as well as
automatic venting during operation).

Safe operation even under high-volume, high-speed venting up to sonic speed.
With test and purge connection.

Body and cap made of ductile cast iron EN-JS 1030 (GGG-40).

Inner parts made of stainless-steel grade 316 (DN 50 float made of plastic).
Seal made of EPDM.

Equipped with inspection valve.

Corrosion Protection:

Inside and outside with epoxy coating to GSK standards for heavy-duty corrosion
protection to DIN 30 677-2, coating thickness >250 um, color: RAL 5005 blue

2.5  WASHOUTS

. The types of Washouts specified for this Contract, whether in concrete chambers or
buried type, are as shown on the drawings. All Washouts shall be constructed as indicated on the
drawings or as instructed by the Engineer.

. If the flow cannot be discharged by gravity, flooded-manholes can also be constructed
opposite the concrete wash-out chambers within the road corridor. Additional excavation and
backfilling works shall be included in the unit rates of the washout.
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. The lengths of washout discharge lines may vary according to the location requirements
on site and shall be agreed with the Engineer’s Representative prior to installation. Discharge lines
shall be paid for as per unit rates of pipelines included in the Bills of Quantities.

. At place shown on the drawings or directed by the engineer, washouts shall be installed as
follows:
a. For ductile iron main pipeline, the Contractor shall install a suitable flanged tee (T) to install

the flanged washout valve. The branch shall be 2 of diameter of the main pipe diameter.

b. The washout shall have gate valve installed directly at the branch from the main pipe with
all fittings and accessories as per drawings.

C. The wash-out pipes shall be extended to such a length and reach discharge area as is
required for every particular site condition as not to flood the trenches or cause any damage to
the surrounding area. In case no Wadi is available a flooded manhole shall be constructed at the
nearest road.

The unit rate washout pipe work shall include for the outlet structure and riprap, as shown on the
standard drawings, unless noted otherwise.

2.6 DISMANTLING JOINTS

¢ Dismantling joints shall be installed where indicated on the drawings for convenient installation or re-
installation of valves or similar items.

e  For prevention of any movement of the pipe joints adjacent to closed valves, meters or flanged equipment
dismantling joints shall be provided in general by restrained dismantling pieces (short version).

e Dismantling joints shall meet the applicable latest edition of AWWA C219 (short version) or equivalent.

¢  Flange dimensions and drilling to EN 1092-1, ISO 7005 PN 10, PN 16, PN25 or PN40 equivalent and shall
be suitable for a nominal working pressure of 10, 16, 25 or 40 bars as specified in the Bill of Quantities.

e The Dismantling joints shall be tested and certified as a complete drinking water valve according to NSF
61, WRAS, or equivalent recognized standards.

. Dismantling joint shall Equipped with the following:
. Flange adaptor.

. Flanged spigot piece.

. Gasket

. Tie-rods and nuts

. Studs/Nuts/Washers

2.6.1 Materials specifications and Relevant Standards

e  Flange adapter shall be made of ductile iron per ASTM A536 65-45-42 or ductile iron per EN-GJS-450-
10, EN-GJS-400-15 or shall be made of carbon steel per ASTM A36 or Steel per BS EN10025 Grade S275.

e  Flanged spigot piece shall be made of ductile iron per ASTM A536 65-45-42 or ductile iron per EN-
GJS-450-10, EN-GJS-400-15 or shall be made of carbon steel per ASTM A36 or steel to BS EN10025 Grade
S275.

e  Gasket shall be made of EPDM, perbunan material, nitrile rubber or equivalent quality shall be used and
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shall be suitable and approved for the use with potable water.
e Tie-rods, nuts, studs, and washers shall be made of stainless steel.

e Coating: coated (internal & external) with a minimum 250 pm thickness Fusion Bonded Epoxy and shall
be NSF61, WRAS, or equivalent recognized standards certified.

2.7 FLANGE ADAPTORS, FLEXIBLE COUPLINGS, STEPPED COUPLINGS

e  Stepped coupling, flexible couplings and flange adaptors for ductile iron or steel pipes shall be of mild
steel and of an approved type suitable for making a watertight flexible connection between plain-ended pipes,
or between a plain-ended pipe and a flanged fitting (flange adaptor).

e  Stepped coupling, flexible couplings and flange adaptors shall meet the applicable latest edition of AWWA
C219 (short version) or equivalent.

e Stepped coupling, flexible couplings, end cap couplings and flange adaptors shall be tested and certified
as a complete drinking water valve according to NSF 61, WRAS, or equivalent recognized standards.

e  Stepped coupling, flexible couplings and Flange adapters shall be of restrained type to resist end load due
to the internal pressure.

e All mechanical couplings shall be of appropriate internal diameter and shall be capable of adapting to
different pipe materials or different pipe diameters. They shall be capable of withstanding the maximum
working test pressure specified for the pipes to which they connect, including the accommodation of a joint
deflection of up to 3° in any direction.

e  Flange adapter shall be made of ductile iron per ASTM A536 65-45-42 or ductile iron per EN-GJS-450-
10, EN-GJS-400-15 or shall be made of steel per ASTM A36 steel, ASTM A283 Grade C or Steel to BS
EN10025 Grade S275/ S275)R.

e  Flange dimensions and drilling to EN 1092-1, ISO 7005 or equivalent and shall be suitable for a nominal
working pressure of 10, 16, 25 or 40 bars according to the Bill of Quantities.

e  Coupling body shall be made of ductile iron per ASTM A536 65-45-42 or ductile iron per EN-GJS-450-
10, EN-GJS-400-15 or shall be made of steel ASTM A36, ASTM A283 Grade C or Steel to BS EN10025 Grade
S275/ S275)R.

®  Gasket shall be made of EPDM, perbunan material, nitrile rubber or equivalent quality shall be used and
shall be suitable and approved for the use with potable water.

e Tie-rods, nuts, studs, and washers shall be made of stainless steel.

e  Coating: coated (internal & external) with a minimum 250 pm thickness Fusion Bonded Epoxy and shall
be NSF61, WRAS, or equivalent recognized standards certified.
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2-  Ductile Iron Pipes and Fittings

2.1 GENERAL

All Materials shall be ISO or equivalent standard and shall be supplied from approved manufacturers.
According to the International Standard ISO 9001:2015, the manufacturer must produce according to the
latest version of the products Standards ISO. The Manufacturer or Supplier shall be specific as to the
country of origin and the manufacturing firm of the materials he intends to supply under this contract. All
pipes and fittings shall be suitable for buried installation.

- Coordination

The Manufacturer or Supplier shall assume full responsibility for the complete compatibility of all elements
of each piping system he will provide (this must be certified by an eligible Third Party). The Manufacturer or
supplier shall furnish suitable transition pieces and special fittings acceptable to the Engineer were required
to ensure compatibility of piping with valves and other items of equipment he will supply.

- Documents to be submitted at the time of tender

The contractor must submit with his bid the following documents for the Ductile
Iron manufacturer he intends to supply from, any contractor who fails to submit any
of these documents shall be considered as ineligible and will be disqualified:

Original catalogues and Technical Data Sheet

Original catalogues and Technical data sheets containing the details and specifications covering all ductile iron
pipes, fittings and accessories shall be submitted. A detailed technical description including all drawings of
the products supplied under the Contract must be added.

Schedule of Particulars:

The contractor should submit completed schedule of as per the attached forms.

Certificates:

The following Certificates issued by international third-party inspection agency (T.P.I.A.) such as BVQI, SGS,
LLOYDS, [...], shall be submitted, at the time of bidding:

. Manufacturer’s type tests Certificate witnessed by eligible T.P.I.A.

The manufacturer shall demonstrate the conformity of his products with the standards by submitting the below
performance tests specified in the standards:

A Compressive strength of the cement mortar lining.
B. Leak tightness of flexible joints to positive internal pressure.
C. Leak tightness of flexible joints to negative internal pressure.
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D. Leak tightness of flexible push-in joints to positive external pressure.
E. Leak tightness of flexible joints to dynamic internal pressure.
F. Leak tightness and mechanical resistance of flanged joints.

Noting that these are TYPE tests that are done only once if the design remains the same: if design / specs
changes, the type tests must be redone.

. ISO 9001:2015 Certificate:

Valid ISO 9001:2015 Certificate concerning quality management system accredited by an international body
with yearly audit reports; showing that the manufacturer has been given the certificate and is still implementing
ISO requirements.

. ISO 14001:2004 Certificate:

Valid ISO 14001:2004 Certificate concerning environment management system accredited by an international
body confirming compliance of the manufacturer.

. Product Conformity Certificate:

Valid Product Conformity certificate accredited by an international body confirming that the manufacturer’s
offered products are according to EN545:2010 & 1S02531:2009.

The product conformity certificate should be verified by an official letter issued from Jordan Institution for
Standard and Metrology (JISM) confirming that the certificate is authentic and accredited according to the
international accreditation forum guidelines.

. Potable Water Certification:

All pipes, coating, and lining materials shall be certified for potable water use and shall contain no ingredients
that may migrate into water in amounts that are toxic or otherwise dangerous for health. The Contractor is
prohibited to import or to use any of the “Acrylamide and N-Methylolarcylamide Grouts” or any other toxic
or poisonous materials or sub materials used in pipes, kinds of concrete or in soil in any kind of usage.

The contractor is required to submit certificates from reputable third party for example (NSF, Bureau Veritas,
Lloyds, SGS, and WRAS) that the components of the network must not be of any way toxic to the water being
conveyed. And can be fully used for the distribution of potable water to a temperature up to 50°C. The
Certificates should be submitted for the following materials in contact with potable water:

a) Cement mortar.

b) Bituminous paint.

c) Epoxy powder.

d) EPDM Sealing Rings and Rubber Gaskets.
e) Lubricating paste.

f) Finishing layer.

- Manufacturer’s Authorization form:

The contractor should submit along with his technical submittal the attached Form signed and stamped.
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- Supply of Materials-Pre-requisites Requirements:

According to Annex 4 the contractor should submit all the materials manufacturer’s
requirements.

- Applicable Codes and Standards

The codes and standards generally applicable to the work under this section are listed below.
Equivalent standards are acceptable, but internationally recognized standards will be preferred.
Codes and standards current at the time of bid shall be used.

ISO 2531:2009: Ductile iron pipes, fittings, accessories, and their joints for water applications

EN 545:2010: Ductile iron pipes, fittings, accessories, and their joint for water pipelines.
Requirements and tests methods

ISO 4179:2005: Ductile iron pipes and fittings for pressure and non-pressure pipelines. - Cement
mortar lining.

ISO 8179-1:2017: Ductile iron pipes-External zinc-based coating. Part |- Metallic zinc with
finishing layer.

ISO 4633:2015: Rubber seals- joint rings for water supply, drainage, and sewerage pipeline-
specifications for the material.

ISO 7005-2:1988: Metallic Flanges - Flange Dimensions

ISO 4032: Hexagon nuts, style | — Produced grades A and B.

BS EN 1092-2 Metallic flanges- part 2 cast iron flanges.

EN 14901:2014: Ductile iron pipes, fittings, and accessories-Epoxy coating (heavy duty) of

ductile iron fittings and accessories-Requirement and tests methods.

EN 15542:2008:Ductile iron pipes, cement mortar coating for pipes-Requirement and tests
methods.

ISO 8180:2006: Polyethylene sleeve

1SO10804:2010 restrained joint systems for ductile iron pipelines — Design rules and type testing.

- Ductile Iron Material Characteristics

The ductile iron materials shall meet the following requirements:
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Table 3.1.6: Requirements of Ductile Iron Material:

Material Characteristics Pipes Centrifugally Cast | Pipes not Centrifugally Cast,

Fittings, Accessories

Minimum Tensile strength 420 420
(MPa)

Minimum elongation at break

(%)

10 5
DN 40 to 1000 mm 7 5
DN 1100 to 2000 mm
Maximum Brinell hardness 230 250

(HB)

By agreement between manufacturer and purchaser, the 0.2% proof stress (Rp0.2) may be
measured. It shall be not less than:

270 MPa when A> 12% for DN 40 to DN 1000 or A> 10 % for DN > 1000.
300 MPa in other cases.

- Ductile Iron Material Characteristic

Ductile iron pipes shall be centrifugally cast in accordance with the international Standard
1SO2531:2009.

Pipe laying lengths shall be provided in 5.5, 6.0, 7.0, 8.0, and 9.0 m nominal lengths.

Centrifugally cast pipes shall be subjected to a hydrostatic work test for a duration of at least
|0 seconds at a minimum pressure given in the below table.

Table:3.1.7: Minimum Testing Pressure for various pressure classes:

Pressure classes Minimum Test Pressure (bar)
C40 50
C30 40
C25 32

Unless not specified in the specification, the manufacturer must produce the pipes according
to the following requirements:

When pipes are ordered on a meter age basis, the manufacturer can determine the required quantity of pipes.
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To be supplied by the summation of the measured individual pipe laying lengths

- Wall Thickness

For pipes centrifugally cast, the minimum wall thickness, e min, shall not be less than 3, 0 mm.
The nominal wall thickness, e nom, equals the minimum wall thickness, e min plus (I, 3 + 0,001
DN).

The thickness shall be as per Class 30 or Class 40 as specified in the bill of quantities.

The nominal iron wall thickness of pipes DN 60 to DN 400 is given as a function of the
nominal size DN below.

Nominal wall thicknesses shall be according to 1ISO2531:2009 as follows:

Table 2.1.7.1: Nominal wall thickness:

DN External Nominal Wall
Diameter DE thickness (mm)
mm Class 40 | Class 30

60 77 44

80 98 44

100 118 44

125 144 45

150 170 45

200 222 4.7

250 274 5.5

300 326 6.2

350 378 7.1 6.3

400 429 7.8 6.5
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Minimum wall thicknesses shall be according to EN545:2010 as follows:

Table 2.1.7.2: Minimum wall thickness:

DN External Minimum Wall
Diameter (DE) thickness (mm)
(mm) Class 40 | Class 30

60 77 3.0

80 98 3.0

100 118 3.0

125 144 3.0

150 170 3.0

200 222 3.1

250 274 3.9

300 326 4.6

350 378 5.3 4.7

400 429 6.0 48

- Lining and coatings

. Internal Protection

Pipes will be internally lined with a sulfate resistant blast furnace slag cement mortar applied by
a centrifugal process, in accordance with the International Standard ISO 4179:2005, with the

following thicknesses:

Table 2.1.7.2: Thickness for pipes:

DN Thicknesses (mm)

Nominal Tolerance
60-300 4 -1.5
350-600 5 -2
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. External Protection

Pipes shall be externally protected with a 200 gr/m? of Zinc under an asphaltic topcoat the mean thickness of
the finishing layer shall be not less than 70 um and the local minimum thickness not less than 50 pum.

. The zinc content shall be minimum 99% and the mean mass of zinc coating shall not be less
than 200 g/m2 applied on the bare metal of the external surface of the pipe. And should be according to 1SO
8179.

. The finishing layer of standard shop-applied bituminous paint in accordance with AWWA C-
151 or equivalent.

Or Pipes shall be externally protected with suitable coating with an Alloy of zinc and aluminum with or
without other metals coating followed by a finishing layer in accordance with EN 545-2010.

The mean mass of alloy zinc and aluminum coating shall not be less than 400 g/m? applied on the bare metal
of the external surface of the pipe, with epoxy finishing layer.

The finishing layer shall uniformly cover the whole surface of the metallic zinc aluminum alloy layer and be
free from such defects as bare patches or lack of adhesion. The uniformity of the finishing layer shall be
checked by visual inspection. When measured in accordance with EN545:2010 paragraph 6.7, the mean
thickness of the finishing layer shall be not less than 70 um and the local minimum thickness not less than 50
pm.

Additional polyethylene protective sleeve shall be applied where necessary such as aggressive soils and
special applications.

Applying the polyethylene sleeve shall as per manufacturer’s recommendations.

The internal and external coating of all pipes and fittings shall be compitable .

2.2 DUCTILE IRON FITTINGS

Ductile iron fittings shall be sand cast in accordance with the 1SO2531:2009 / EN 545:2010. The nominal
thickness corresponding to the main part of the body, The actual thickness at any point may be increased to
meet localized high stresses depending on the shape of the casting (e.g., at internal radius of bends, at the
branch-body junction of tees,).

The fittings shall be submitted at the works to a leak-tightness test carried out either with air at a pressure
of 1 bar or with water in accordance with 1SO02531:2009 / EN 545:2010.

The fittings shall be designed and manufactured as automatic push-on joint type (Tyton and/or Standard or
equivalent), flanged type and self-anchored automatic push-on joint type, mechanical joints shall be used
for collars or couplings only.

Each socket joint shall be supplied with its EPDM gasket, (and glands and bolts when mechanical or
anchored type).

The material used for the rubber gaskets shall be an EPDM elastomer, in accordance with 1SO 4633:2015
and duly certified as suitable for potable water up to 50°C.

Each flange joint shall be supplied with gasket and bolts, the bolts should be Stainless Steel A2. For all
sides and flange connection shall be in accordance with 1SO 7005-2.
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- Internal and External Protection for Fittings

The fittings laid in non-corrosive soils shall be internally and externally protected with a fusion bonded
epoxy coating with a minimum average thickness of 250 microns or greater and the localized minimum
thickness shall be greater than 200 um, according to the European Standard EN 14901:2014, for corrosive
soil the thickness will be 300 microns.

- JOINTS

. Flexible Joints

Flexible Joint shall be of spigot socket automatic push-on joint type (Tyton and/or Standard or
equivalent), mechanical type (for collars or couplings only).

The joint shall be suitable for angular deflection.

Joints may permit angular deflection to accommodate ground movements and negotiate large radius
bends. The angle deflection shall be as per the table below:

3 °30” for DN 40 to 300

2° 30’ for DN 350 to 600

1 ° 30 for DN 700 to 2600

Higher angular deflection shall be accepted.

The material used for the rubber gaskets shall be an EPDM elastomer, in accordance with 1SO 4633:2015
and duly certified as suitable for potable water up to 50°C.

. Flanged Joints

Flanged ended pipes and fittings shall be used when connecting to valves or other special fittings.

The flanges shall be raised face and integrally cast rotatable flanges may be used for fittings up to DN 600
mm.

The dimensions and the drilling of the flanges shall be in accordance with the International Standard 1SO
7005-2 or the European Standard EN 1092 -2. The pressure rating of the flanges shall be 40 bars unless
noted otherwise. Flanged joints shall be supplied complete with gaskets and bolts.

Rubber gasket shall be EPDM elastomer in accordance with the International Standard 1SO 4633: 2015
and duly certified as suitable for potable water up to 50°C. The gasket shall be reinforced and suitable for
a minimum pressure rating of 10 bars and higher.

o Restrained flexible joints (Anchored Joints)

Ductile iron pipes and fittings including Bends and Tees should be anchored to be used where pipelines
must cross through existing ducts, in areas with restricted accessibility, when the use of concrete anchor
blocks is prohibited or impossible or when the pipes must be pulled during the installation and for mains
on steep slopes (> 25%). Anchored joints shall comply with 1SO10804:2010 and shall be designed to
resist the axial thrust forces but maintaining flexibility and angular deflection not less than half of the
value shown in Table below:
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3 °30” for DN 40 to 300
2° 30’ for DN 350 to 600
1 ° 30 for DN 700 to 2600

Anchored joints shall be designed to withstand the greater of the pressure or the service pressure + surge
pressure or the site test pressure.

In case of self-restrained joint piping, the length and type of restrained piping required shall be
determined in accordance with the manufacturer’s recommendation and as per the characteristics of the
area where the pipes will be anchored and the working conditions (maximum pressure, depth of cover,
type of soil, type of fittings). The restrained length shall be in multiples of the full length of one standard
pipe piece.

The manufacturer should propose the most suitable anchored joints solution, depending on:
- The diameter of the pipes used.

- Operating and surge pressures calculated.

- Depth of cover

- Type of soil.

The approved options are:

. Gaskets with metal inserts: Metal inserts that are embedded in the pipe gasket. The gasket will
achieve two functions, one for achieving tightness and the second for achieving the needed anchoring.
The metal inserts shall be made from hard stainless steel and should exert a force on the pipe to create a
grip and anchor the pipe with the fitting or the other inserted pipe. The metal inserts should be designed in
a way that does not cause or create a failure in the pipe metal.

. The socket ends of all pipes and fittings shall consist of two chambers: a sealing chamber for the
gasket and a locking chamber for the restraining locks. The spigot ends of all pipes and fittings shall
induce a factory applied welding bead to fit inside the restrained socket. No bolts, nuts, and glands shall
be used as part of the locking joint. The locking mechanism shall be a resultant of the direct contact
between the welding bead and the corresponding number of locking segments. The locking segments shall
be of ductile iron.

- Gaskets and Seals

The material used for the rubber gaskets shall be an EPDM elastomer, in accordance with ISO
4633:2015 and duly certified as suitable for potable water up to 50°C, by one of the national regulations.
Sufficient lubricant as recommended by the pipe manufacturer shall be provided for pipe installation
plus ten percent as surplus material. Lubricant containers shall be adequate for extended storage and the
pipe manufacturer shall supply instructions for storage limitations and environment.

- Marking

All pipes and fittings shall be legibly and durably marked and shall bear at least the following
information:

1. The - Manufacturer’s name of mark.

2. The identification of the year of manufacture.
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3. The identification as ductile iron.

4. The DN.

5. The PN rating of flanges when applicable.

6. The reference to the standard.

7. The C class designation of centrifugally cast pipes.

8. YWC tender no.

9. Water,” to indicate that pipes or fittings are intended for potable water”.
10. Batch number.

The first five markings given above shall be cast-on or cold stamped; the other markings can be
applied by any method, e.g., painted on the casting or attached to the packaging.

- Third Party Witness

Pipes and pipes fittings inspection prior to shipping and during the manufacturing should be carried out as
per the below details:

. The contractor shall propose at least three different accredited international Third-Party Inspection
agencies, the engineer and the client will choose from.

. Inspection Visit - Pre shipment or during manufacturing: Inspection is obligatory and the full cost
for travelling for client representatives ("Overseas Pre shipment and inspection for five engineers for a week,
with all related expenses including Visa’s arrangements and costs, hotels transportation and all related fees
taxes airfare tickets and per diems equal to 200 JD/Day ") shall be borne by the supplier/contractor and shall
be incorporated in the tender prices.

. The contractor shall furnish an original certificate from the selected third-party inspection agency
showing all test results and analysis required by the applicable standard 1ISO 2531 - 2009 according to which
the materials have been manufactured.

. The selected third-party agency should produce inspection certificates during the following stages:
- Manufacturing.

Final.
- Packaging.

And the kind of inspection:

- Review document
- Witness inspection at least (visual and tests)

. The selected third-party agency should witness the manufacture and testing operation to verify
compliance with the technical specifications and relevant standards. Upon this the selected third-party
agency should issue inspection certificates, the certification should be:

- Clearly showing the inspection results.
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- Valid and up to date

- English language

- It must show which batch is being tested to make sure that this certificate is for the right batch
delivered to the client. The batch size should be in accordance with ISO 2531 - 2009.

- Production date / code marked on the pipes.

. The factory should perform the quality test in front of the client, as the following:
1. Dimensions Examination.

a) Wall Thickness.

b) External Diameter.

c) Internal Diameter.

2. Zinc | Zinc Alloy should be tested for:

a) Quantity/m2.

b) Composition and Metallurgical Structure.

3. Ovality Test of the Pipes.

4, Cement Lining:

a) Thickness.

b) Cement Type.

5. Tensile Test.

6. Hardness Test.

7. Microstructure Examination.

. Rejected material: All the rejected or non-compliant products shall be disposed of at the

Contractor's own expense. If any of the supplies, whether complete or during production, is rejected by the
selected third-party agency, they shall be marked or segregated in such a manner satisfactory to the Engineer
as to ensure their subsequent identification as rejected supplies.

. Access to manufacturing facility: The manufacturing place of all materials the pipes, fittings and
accessories shall be open to inspection by the third-party team.

- Quality Assurance after Arrival of the Materials

The Engineer and the Customer have the option and right to submit all or part of the materials supplied
under the contract to acceptance tests carried out by the Royal Scientific Society. The tests should
confirm that the pipes are manufactured according to to applicable standards mensioned in the technical
spacifications.

The test should include:
1. Dimensions Examination.

a) Wall Thickness.

243



Oslae Uilaadapsil) S oAy Joshy o j3om 5al sba 455 Jali g 5y

b) External Diameter.

c) Internal Diameter.

d) Straightness of the pipes.
2. Zinc / Zinc Alloy should be tested for:
a) Quantity/m2.

b) Metallurgical Structure.
3. Ovality Test of the Pipes.
4. Cement Lining Thickness.
5. Tensile Test.

6. Elongation Test.

7. Hydrostatic pressure test.
8. Hardness Test.

- Storage of the Materials

The contractor shall be responsible for the handling, storage and well-being of all materials purchased under
this contract, until the delivery defined as per the sales condition of the contract.

The Manufacturer or Supplier will provide to the Tenderer and the Engineer the best practices and advice to
be followed regarding the transport, handling, and storage of the offered products.

- Product Handling

Pipe, fittings, and appurtenances shall be transported, stored, and handled in a manner which prevents
damages (protected hooks, textile straps...).As per the Manufacturer or supplier provided handling
recommendations and best practices.

3 HIGH DENSITY POLYETHYLENE PIPES

- Technical Specifications

The polyethylene pipes shall conform to the requirements of Polyethylene (PE) pipes for water

supply under pressure — Specification (ISO 4427-1/2:2007), (EN12201-1, EN12201-2), or
equivalent in which a supplier must submit a copy of that standard and a proof of equivalency to
the above specifications.

Material of pipes must be PE 100; raw material used shall be according to 1ISO4427 or equivalent
standards and must be from the positive PEI 00+ Association list.

Conformity to standard certificate must be supplied at time of tender where this certificate must
be issued from a certified third party and valid up to date.
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The pipes should have the following properties:

Pressure class: PN 16 According to contract documents).
The Standard Dimension Ratio (SDR): SDR 11.
Material Designation: PE 100.

- Length of Pipes

The following table shows the length of the pipes according to the diameter.

Table 3.5.1 .: Length of Pipe

Diameter of pipe(mm) Length of pipe (m)

Up to 63 50 or 100

125 (50 or 100: coils) (upon request), Or

(12 m: standard pipes) (for maintenance dept. uses) (upon request)

180 and above 12 or standard pipes

- Markings of Pipes
All PE pipes shall be indelibly marked at maximum intervals of one meter.

The marking shall show at least the following information:

“YWC”.

Manufacture’s name, logo and/or trademark.

Dimensions (nominal diameter).

Materials, material class (i.e., PE 100) and pressure class.
Production period (date and code).

“Water” to indicate that pipes are intended for potable water.
Serial number.

Batch number.

Standard number.

Standard Dimension Ratio (SDR).

For direct purchase procurements order the marking depends on the value of the procurements

order.

245



UJL‘::\.L;&BA-M:'N\QW\ chJ\jMJbPEJ&aQAMd:\AEEJJﬁA

4- HIGH DENSITY POLYETHYLENE FITTINGS
Fittings Types

The polyethylene fittings shall conform to the requirements of Polyethylene (PE) pipes for
water supply under pressure — Specification (ISO 4427-1/2:2007), (EN12201-1, EN12201-
2), or equivalent

All fittings shall be installed using electro-fusion technology; table 6-1 shows the standards for the fittings.

Table 3.5.4-1: Standards for fittings

Description Installation/ Typ Testing method
1. PE Connector (25mm,32 mm, 63 mm) Electro Fusion
2. PE EF Collar (125mm, 180 Electro Fusion
mm,250mm,25 mm,32mm, 63mm)
3. PE Reducer Electro Fusion
4. PE Adaptor (2” (63mm), 1” (32mm), Electro Fusion-one
3/4” (25mm)) side
5. PE Flange Adaptor (125mm , 180 mm,  Electro Fusion-one
250 mm) side
6. PE Teeb PE Tee Electro Fusion
(63X63X63mm, 32X32X32mm, 1SO 4427
25X25X25mm, 63X63X32 or 1SO 13955, 1SO
63X63X25,32X32X25) b Equivalent = 15004 150 11413
7. PE EF Tee (socket) or saddle branch Electro Fusion
(line to line) (180X125, 180X180,)
8. PE End Cap (63mm, 32 mm, 25 mm, .)  Electro Fusion
9. PE Elbow 63mm Electro Fusion
10. PE EF Elbow (socket) (180 mm, 125mm, ; Electro Fusion
250mm ......)
11. Electro fusion end cap (125mm, 180mm) = Electro Fusion
12. PE EF Tapping (125*25, 180*25, Electro Fusion
125*63, 125*32,63*32 ,63*25, )
13. Connector (25 mm, 32 mm) ¢ Compression 1ISO 14236  1SO 3501,ISO 3503,
I1SO 3458,1SO 3459
a. Adapter is used to connect Polyethylene pipes to pipe made from another material, and it should be

compression from one side and male threaded from the other side.
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b. It is not allowed to use the wieldable outlet Kit.

c. When the installation is near to the customer cabinet, whether the connection is straight connection
or using elbow, compression fittings should be used.

Connection Type

Table 3.6.4-2: Connection Type

Diameter of pipe(mm) EConnection Type
25-125 Mechanical or Electro-fusion According to tables: 2.2 and 2.3
125 and above Butt welding or Electro-fusion Machine: ISO 12176

ISO 13953, 1SO 11414

The Butt welding machine must be fully automatic.

Design Requirements

The design of fittings must ensure that the wires which coiled around the inner part of electro fusion fittings
are built in the body of fittings not separated from it.

The cutter of PE EF Tapping shall be certified for potable water use.

5- GALVANIZED STEEL PIPES & FITTINGS

A . Galvanized Steel Pipes :

1 - Galvanized steel pipes must be seam-welded, galvanized threaded pipes, (HevaySeries)
in accordance with BS. EN 10255 latest edition .
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2 - The wall thickness and weight for each Size of the pipe should be as follows:

Nominal | Designation Outside Dia. | W.Thicknes Weight Screwed
Size(DN) of Thread max min. Mm & Socketed
20 3/4” 27.3 26.5 3.2 1.88
25 1” 34.2 33.3 4.0 2.95
50 2” 60.8 59.7 4.5 6.26
80 3” 89.5 | 88.0 5.0 10.5
100 4” 115.0 | 1131 5.4 14.8

3 - The pipe shall be supplied screwed in accordance to B.S.EN 10226-1 part (1) and BS.
EN 10226-1part (2) Pipe Threads, and shall have the screw threads clean well cut and square
with the axis of the pipe and be free from excessive burrs. Each pipe shall be supplied with
a socket at one end and shall have a protecting ring affixed to the unsocketed end, to prevent
damage to the leading thread. The end of each socket shall be chamfered internally.

4- The galvanization shall be done by the hot-dip Zinc Coating process according to EN

10240 .

5 - All pipes shall be straight, cleanly finished, free from cracks, surface flaws laminations
and other defects and shall have reasonably smooth surface . The overall pipe length when
one socket has been fitted to be (6) meters plus or minus 150 mm.

6 - The Socket shall in accordance with in BS. EN 10255 latest edition

7 - Galvanization test as In BS.EN 10255 latest edition.
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B . GALVANIZED STEEL PIPE FITTING :

1 - Scope of Use:

The fitting shall be used with the heavy series of pipes according to BS. EN10255 -2004
galvanized pipes. These fittings must be suitable for this type of pipes. It must also be
suitable for potable water use.

2 - Designation:

The fittings shall be Malleable Cast-lron Screwdown Pipe Fittings in accordance with
BS.EN BS. EN 10242-1995 or approved equal.

3 - Threading
Threads must be in accordance with EN 10226-1 and EN 10226-2 and EN 10226-3.

4 —Working Pressure:

Working pressure shall not be less than 16 bar with 24 bar hydrostatic pressure test.

5 - Galvanization:

The fittings shall be (EE, GF, CRANE or equivalent in quality) and have an adequate
corrosion protection of internal and external surfaces by means of hot-dip galvanization
according to BS.EN ISO 1461:1999 Galvanization test is required.

6 - Marking:

Each pipe and fitting shall bear the mark of the year of manufacture, nominal diameter, and
the letters "GS on the body of the pipe or fitting. The marks may be cast on, painted or cold
stamped.

7- Materials in contact with or likely to come into contact with potable water shall
not constitute a toxic hazard, shall not support microbial growth and shall not give
rise to unpleasant taste or odor and cloudiness or discoloration of the water.
Concentration of substances, chemicals and biological agents leached from
materials in contact with potable water, and measurements of the relevant
organoleptic /physical parameters shall not exceed the maximum values
recommended by the World Health Organization (WHO, 1984) or as required by
the EEC, Council Directive of 15 July 1980,official Journal of the European
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Communities ,L 229 ,pp.11 to 29) on the quality of water intended for human
consumption, whichever is the more stringent in each case.

8- INSTALLATION OF PPIES AND FFITTINGS

8.1 General

The installation of pipes and fittings including excavation, lying, and backfilling,

reinstatement, etc. shall be according to the specifications of YWC.

8.2 Disinfection of Pipelines

8.2.1 General

All pipes, fittings, valves, and appearances shall be disinfected according to the specification of
YWC listed below.

8.2.2 Disinfection of Pipelines

After the completed pipeline is tested, approved, and backfilled, disinfections shall be performed

in the following manner: after flushing the pipes, the system shall be drained completely, all valves
shall be closed carefully, and the system filled with a chlorine solution.

All pipes, fittings, valves, and appurtenances shall be disinfected by the Contractor as specified
herein unless otherwise directed by the Engineer’s Representative. The Contractor is also
responsible for conducting bacteriological test for all pipes lying through a laboratory. The cost of
disinfection and the bacteriological test shall be borne by the Contractor.

The contractor should use potable water to execute the bacteriological test, and has three
options to fulfil the specs:

. Using YWC water direct from the network by installing a bypass connection and as
instructed by the concerned people in YWC. The costs for the mentioned connection as well as
required material, labour, etc. will be borne by the contractor.

. Using YWC tankers

. By using private tankers, the water should be tested first by YWC to ensure that the
delivered water is potable water before executing any bacteriological tests. The costs to ensure
the water quality will be borne by the contractor.

The attention of the Contractor is directed to the requirements of the Contract whereby he is
responsible for preventing the entry of foreign material of any kind from entering the pipe. The
Contractor shall take extreme care to keep the interior of the pipelines free of dirt and other
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foreign material. If in the opinion of the Engineer’s or the Employer, dirt or other foreign material
entered a pipe which cannot be removed by flushing, then the Contractor shall clean and swab
the interior of the pipe with a five percent hypo-chlorite disinfecting solution to the satisfaction of
the Engineer’s Representative.

The Contractor shall, during the initial filling of the pipeline, concurrently introduce feed of
chlorine at the same point where the pipeline is being filled. The rate of filling and the feed rate of
the chlorine shall be proportioned so that the initial concentration of the chlorine in the water in
the pipeline is between 50 and 100 milligrams per litre. To assure that this concentration is
maintained, the chlorine residual shall be measured at blow-off, combination air valves, or other
locations during the filling operation.

The following is the amount of chlorine required, if either liquid chlorine (gas at atmospheric
pressure) or a one percent chlorine solution is used, to produce a 100 milligram per litre
concentration in 100 meters of pipe for the various diameters of pipe to be disinfected under this
Contract.

TABLE 3.4.2 : LIQUID CHLORINE REQUIRED FOR DISINFECTING 100 METERS OF PIPES

Nominal Pipe Diameter (mm) | 100% Liquid Chlorine (kg) 1% Chlorine s("l_'l‘:te'fs';
800 3.60 360
600 2.97 297
400 1.30 130
300 0.75 75
250 0.51 51
200 0.33 33
150 0.18 18
100 0.08 8

80 0.05 5
50 0.02 2

The use of liquid chlorine shall only be permitted when suitable equipment consisting of a
solution feed chlorinator together with a booster pump of injecting the chlorine gas-water
mixture into the pipeline to be disinfected is used. Introduction of chlorine gas directly from the
supply cylinder shall not be allowed.

After completion of the disinfection’s operation for one pipeline section the Contractor may
reuse this chlorinated water to disinfect adjacent sections of the pipeline by adding additional
chlorine as required to produce the specified concentration of chlorine.
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The Contractor shall submit a detailed description of the procedure he proposes to use to
disinfect the pipeline including a description of all equipment to be used for the Engineer’s
Representative approval prior to starting the disinfections operations.

Payment for all labour, material, and equipment, including the cost of all water and chlorine
required to disinfect the pipeline and appurtenances shall be included in the costs for meter run
of the pipe.

The chlorinated water shall remain in each section of the pipeline for at least 24 hours and during
this period all valves and blow-off shall be operated in order to disinfect these appurtenances. At
the end of the 24-hour period, the water in the pipeline shall contain no less than 25 milligrams
chlorine per litre throughout the length of the pipeline. Shall the pipeline fail to have the specified
chlorine concentration at the end of the 24-hour period; the Contractor shall repeat the
operation as necessary to provide complete disinfections.

8.3 FLUSHING OF THE PIPELINE

All pipelines shall be flushed by the Contractor after all hydrostatic pressure tests and

disinfections operations have been performed and accepted by the Engineer’s Representative.

Water for flushing the pipes shall be provided by the contractor as indicated under section —
Disinfection of Pipelines.

After draining the chlorine solution, the pipe system shall be flushed with potable water until the
free chlorine content is between 2 to 4 milligrams per litre.

8.4 PRESSURE TESTING

8.4.1 HYDROSTATIC PRESSURE TESTING OF DI PIPES

After completing the installation of a water main, or a section of the line, and before the joints
are covered, a hydrostatic test of the line shall be made by the Contractor. Enough time for the
curing of concrete thrust blocks must be allowed before the test is made. All backfilling and
compaction over and around the pipes and thrust blocks must be completed except for the pipe
joints to be left open for observation of any leaks before the test are made.

In accordance with EN 805, pipelines must undergo an internal pressure test. The definitive
criteria for performing this test on water pipelines are EN 805 and the DVGW’s worksheet W
400-2.

8.4.2 Test Sections

If necessary, longer pipelines should be divided into sections. The test sections should be
arranged so that the

. Test pressure is reached at the lowest point of every test section.
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. At the highest of point of each test section at least I.| times the level of the system test
pressure is reached.

. the amount of water required for the pressure test can be supplied and drained off; and

. The maximum length to be tested does not exceed 2.5 — 3 km.

The pipeline should be vented as well as possible with ‘pigs’ and filled from its lowest point with
drinking water. Backfilling and interlocking

If necessary, pipes must be covered with filling material before the pressure test to avoid any
changes in length. Backfilling the connections are optional. Pipelines that are not longitudinally
force-locked must be anchored at their ends, bends, branches, and reducers against the forces
produced by the internal pressure. Assessment of the supports needed for this purpose should
be done as per specifications.

There is no need for supports on longitudinally force-locked systems, provided that in each case
the lengths to be restrained have been installed in compliance with the specifications.

Squeezing against a closed shut-off valve serves no purpose. The temperature on the outer wall of
the pipe should be kept as steady as possible and must not exceed 20°C.

8.4.3 Filling of the Pipeline

For drinking water pipes, initial disinfection should be carried out along with the pressure test.
This requires a concentration of at least 50 mg of chlorine per liter of water. Depending on how
dirty the pipeline is, the level of chlorine can be increased to 150 mg per liter of water. The
relationship of the volume of water added to the increase in pressure can give a clue to any leaks
or insufficient venting. As the pressure increases, the rate of water consumption should therefore
be noted bar by bar.

Where a line has been laid and is vented properly, the amount of water that needs to be pumped
per bar of increased pressure is almost constant. Considering the compressibility of water and
the elastic property of the pipe, it is (theoretically) c. 50 ml/m? pipeline content/bar. In practice,
this figure is around 1.5 to 2 times higher, as trapped air in the fittings and pipe and fitting
connections must be compressed.
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The table indicates the amounts of water required in liters per | bar of increased pressure for
pipeline lengths of 100 up to 1,000 m, assuming a 100% extra allowance for trapped air.

—>:>¢:€'%from the pressure pump venting _(—><=
S steel plate -| .

’hr v) ,‘\%‘» J‘ r)
.N.- s

~T T

G e

Filling the pipeline

The pipeline should be suitably filled from its lowest point so that the air
contained within it can easily escape at the venting points, which should be
adequately large in size, on the high parts of the line.

We recommend the following rates of filling in /s

100 150 200 250 300 400 500 600 700 800 900 1000
ENCENN 02 07 15 2 3 6 9 14 19 25 82 40

80 005 009 014 019 024 028 033 038 042 047
100 007 013 020 026 033 039 045 052 059 065
125 012 024 036 048 060 072 084 096 105 120
150 018 035 053 070 087 105 122 140 154 175
200 032 064 097 128 160 193 225 255 290 320
250 052 1.04 157 210 2680 315 365 420 470 520
300 078 156 235 315 390 467 545 6256 705 780

(3500 106 212 320 425 530 638 743 850 955 1060
400 144 290 430 580 720 865 1010 1155 13.00 1440
500 235 470 7.05 940 1180 1310 1620 1880 2110 2350
600 345 700 1050 14.00 1715 21.00 2450 2800 31.50 3500

Chapter 9

8.4.4 Performing a Pressure Test

The following procedure for carrying out a pressure test on ductile cast iron pipes is describe
DVGW worksheet W 400-2:

= Standard method (for all DNs, with and without CM lining)
= Shortened method procedure (up to DN 600, with CM lining)

We describe below the two most frequently used methods: the standard method and th«
shortened procedure.
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The level of test pressure in both procedures is as follows:

. For pipelines with allowable operating pressure of up to 10 bar:

1.5 X nominal pressure

. For pipelines with allowable operating pressure of over 10 bars: Nominal pressure + 5
bars.

The standard method for DI pipes

The standard method is carried out in three stages:

. Preliminary test
= Pressure loss test
= Main test

Preliminary Test

The purpose of the preliminary test is to saturate the Cement Mortar (CM) lining and to stretch
the pipeline. To do this, the test pressure is kept constant for a period of 24 hours by
permanently pumping in more air as and when required. If any leaks are found or any changes in
length occur beyond what is allowed, then the pressure must be released from the pipeline and
the cause remedied.

Pressure loss test

The purpose of the pressure loss test is to establish freedom of air movement in the pipeline. Air
pockets in the pipeline can lead to incorrect measurements and/or cover up small leaks.

Enough volume of water (AV) is drawn off from the line until a drop in pressure (Ap) of at least
0.5 bar materializes. The volume of water (AV) drawn off is then measured. The test pressure is

subsequently restored.

The pipeline is deemed to be adequately vented if AV is not greater than the allowable change in

volume (AVzul). If this is not the case, the line must be vented again.
AVzul is calculated as follows:

AVzul = 1.5xaxBpxL

AVzul = allowable change in volume [cm?]

Ap = measured drop in pressure [bar]

L= length of the tested section [m]
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a= pressure constants that distinguish the type of pipe [cm?/ (bar x m)]

See following

N | a | DN | s R
80 0.314 400 9632
100 0.492 500 15614
125 0.792 600 23.178
150 1.163 700 32.340
200 2.147 800 43243
250 3.482 900 55.679
300 5172 1000 £9.749
(350) 7.147 1200 103.280
Main Test

Following the pressure loss test, the main test is then carried out. The duration of the test is as
follows:

Up to DN 400 3h
DN 500 up to DN 700 12 h
Over DN 700 24 h

The test criteria are deemed to have been met if at the end of the test the drop in pressure is
not greater than specified below:

Nominal Pressure Test Pressure Max. Pressure loss.
10 I5 bar 0.1 bar

16 21 bar 0.15 bar

Over 16 PN + 5 bar 0.2 bars

Test Report

A test report should be produced. Templates for test reports are included in DVGW worksheet
W 400-2. These contain the necessary details such as:

= Description of the line
= Test details
. Description of the test procedure
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n Findings during the test
. Check note.

The shortened standard method for DI pipes

The advantage of the shortened standard method is largely one of enormous savings in time. The
time required is approx. just 1.5 hours.

The shortened standard method is carried out in three stages:

. Saturation stage
. Pressure loss test
= Leak test

Saturation level

To achieve a high level of saturation, the test pressure is kept constant for half an hour by
permanently pumping water. The key factor for saturation is first and foremost the level of test
pressure. Unduly low pressure cannot be compensated for by prolonging the saturation level.

Pressure loss test

The purpose of the pressure loss test is to establish freedom of air movement in the pipeline. Air
pockets in the pipeline can lead to incorrect measurements and/or cover up small leaks.

At test pressure, a volume of water (AV) is drawn off from the pipeline. The resultant drop in
pressure (Ap) is measured. In the subsequent leak test this becomes the allowable pressure loss (

Apzul). Following the pressure loss test, the test pressure is restored.
AVzul is calculated as follow:
AVzul = (DN x L) / (100 x k)

AVzul = allowable change in volume [cm?]

L = length of the tested section [m]

100 x k = proportionality factor, k = | m/cm?

The pipeline is deemed to be adequately vented if when drawing off the volume of water AVzul,
the drop in pressure is greater than or equal to the minimum levels specified for Ap specified in

the table below.
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Nominal DN width Minimum p{g:f]ure loss Ap

80 1.4
100 1.2
150 08
200 0.6
200 0.4
400 03
500 0.2
600 0.1

Leak test

The pipeline is deemed to be air-tight if the fall in pressure (Ap) goes down at a constant rate

over equal periods of time and over the duration of the leak test does not exceed the level
ascertained (Apzu) in the pressure loss test. The duration of the test is one hour.

Saturation stage l Leak test
| 30 min 50 min
A Bg

airtight

»u,
>,
.u,
-

» Lime

Example of the curve progression of an airtight
and a non-airtight pipeline with cement mortar lining

Test Report

A test report should be produced. Templates for test reports are included in DVGW worksheet
W 400-2. These contain the necessary details such as:

= Description of the line

= Test details

= Description of the test procedure
= Findings during the test
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] Check note.

Stop Ends

A simple TEST END (Test facility) consists of a standard FG flanged-spigot pipe made of DI
according to standard length for each diameter (about 0.5-1.0m long) onto which a threaded
flange with a 2” (DN50) opening for accommodating ingoing water and out coming air.

The TEST END may also include an opening through which the test water may be pumped from
the line, if necessary. The test end shall be jointed to the pipe to be tested by means of a standard
coupling (e.g., V] Coupling) or two spare flanges.

The Test End shall be secured with a temporary anchorage to hold it in place against the test
pressure.

Air Removal before Test

Before applying the test pressure, all air shall be expelled from the pipe. After all the air has been
expelled, all stop cocks shall be closed and the test pressure applied as specified above. The line
shall be filled slowly to prevent possible water hammer.

Examination during Test

All exposed pipes, fittings, valves, hydrants, and joints shall be carefully examined during the
pressure test. All joints showing leaks shall be rejoined until tight, or the pipe material replaced.

Any defective pipes or joints, fittings or valves discovered as a result of this pressure test shall be
repaired or removed and replaced by the Contractor at his own expense with sound material and
the test shall be repeated until proved satisfactory to the Engineer’s Representative.

Cost of Testing

The Contractor shall provide a sufficient quantity of gauges, pumps, stop ends, and connections
and all things necessary and suitable for the testing of all pipes as described herein. The
Contractor shall also provide all necessary temporary works in connection with test and shall
remove the same on successful completion of the test.
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All tests shall be done in the presence of the Engineer’s Representative (Resident Engineer) and
the results of such tests shall be elaborated in a test report and signed by the Contractor and
Resident Engineer and handed over to the Resident Engineer. Payment according to schedule for
pipe laying is based on such reports.

All equipment, labor, materials, and water necessary for the carrying out of these tests to the
complete satisfaction of the Engineer shall be provided by the Contractor at his own expense.
Shall any test fail, the Contractor shall, after repairing and making good any leaks, carry out
further tests all as described above until such test meets the requirements contained herein. All
such tests and retests shall be at the expense of the Contractor.

9- WELDED BLACK STEEL PIPES & FITTINGS

9.1. Specifications for Welded Steel Pipes with Beveled end for
(4”,6” and 8’’) diameters

a - The pipes shall be in accordance with {API-5L, Grade of steel X42} or {DIN. 2441} or
approved equivalent standards, high-tensile, longitudinally, or spirally welded steel pipes.

The wall thickness and the test pressures shall be as follows:

Nominal dia. Outside Diameter | Thickness Test Pressure standards
(ND) inch. (inch) (mm) (kg/cm?)

4” 417 4.40 134 API or DIN
6” 6 77 5.20 133 API or DIN
8” 8 %7 5.60 110 API or DIN
b- Working Pressure:

The maximum nominal pressure of all pipes shall not be less 40 bars.
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c- Average Length:

Pipes shall have 6 meters length; equal length must be supplied.

d- Beveled Ends For 4”, 6” and 8”:
End of pipes must be calibrated and beveled by 30° degrees (plus or minus 5° degrees) for
electric fusion butt welding.

e- Internal Lining and External Coating:

- Preparation of pipes surfaces before lining and coating:

- The surfaces of pipes shall be clean and free from scale, loose rust, oil ...etc. by:

a. Acid picking.
b. Abrasive shot blasting.
All in accordance with BS.4232 first quality as described in BS.534.

- Adhesion Test is required for lining and coating as described in BS.534.

Internal Lining:

All steel pipes OF 4, 6” and 8” ND. shall have internal lining EITHER:

. Cement lining according TO AWWA - C. 205 or BS. 534 or approved equal.

. Zinc galvanization (Hot Dip) according to Din. 2441 or approved equal, which shall be
odorless and tasteless suitable for the passage of chlorinated potable water 0-3 p.p.m.cl,.

. Non-toxic 100% solids Amine epoxy according to AWWA C210-03 (Liquid epoxy
coating systems for the interior and exterior of steel water pipelines) or approved equal.

. Non-toxic fusion bonded epoxy according to AWWA C213-01 (for the interior and

exterior of steel water pipelines) or approved equal.

Lining must be suitable for drinking water. Non-Metallic product for use in Contact with water
must be in accordance with BS. 6920.
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External Coating:

. External coating of steel pipes and fittings shall be polyethylene sheathing (reinforced
type) according to DIN. (30670), designation: Reinforced sheathing (V).

. The polyethylene sheathing shall be applied at manufacturer's works (plant) extruded and
melted on and homogeneous to steel pipes with APl 5L-X42 for buried installation.
. Between the polyethylene sheathing and the pipe steel there shall be an adhesive film

which is applied electro-statically.

. The polyethylene sheathing shall be made continues extrusion and the adhesive film shall
be firmly bonded to the steel surface. The coating shall be spark-free when tested with a Holiday
detector at 25000 volts. The minimum coating thickness shall be 3.0 mm for pipes of nominal
diameters up to 20”, and 3.50 mm for 24” diameter pipes.

. In addition to tests to DIN 30670 for coating and coating materials, the coating shall be
tested for cathodic disbanding in accordance with ASTM G8. The polyethylene coating shall be
capable of operating at a continuous temperature up to 50 C. without any effect on coating and
bonding. The polyethylene and adhesive shall stop at 100mm plus the insert of the pipe for the
spigot and 100mm for the end of the socket of

Protection of Lining and Coating:

. The lined and coated pipes shall be transported through climate, so the manufacturer
must consider the choice of material.

. Protection of lined and coated pipes against damages during storage, transport and
handling is required either by using straw or wood wool pads.

. The coating shall show no tendency of flow at a temperature of (70) degrees centigrade.

. The internal lining and the external coating for beveled ends pipes shall stop 6” from each
end of the pipe.

. All welded and flanged joints of steel pipes shall be protected and coated with the same
coating materials of the steel pipes.
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Marking:

. The material shall be marked with the manufacturer's symbol or mark in addition to the
code number, standard specification, and the inspector stamp. The pipes as well shall be stamped
with the purchaser symbol, "YWC."

. Insulation Materials for Joints of All Pipes Sizes:
. Enough quantity of insulating materials shall be included to cover the joints and fittings
after welding the pipes and its cost shall be deemed to be included in the respective unit price.

. The bidder must give full information, details; technical data required in the attached
sheets and must also give full technical specifications of his bid in addition to manufacturer
catalogue and standards, as well as the chemical and physical analysis.

ITEM

Diameter 4" 6” 8”

Nominal Diameter

Outside Diameter

Wall Thickness

Working pressure

Test pressure

Wt./meter (bare)

WT/meter with

Lining & Coating

Thick. Of lining

Thick. of coating

Length of pipe

Standards

Manufacturer

Country of origin

Welding process

Type of welding
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Type of lining

Type of coating

9.2 Specifications for Welded Steel Pipes with Bevelled end for

(10”’) diameters and above:

a- The pipes shall be in accordance with (API - 5L, Grade of steel, x 42), or approved
equivalent standards, high-tensile, longitudinally, or spirally welded steel pipes.

b -The wall thickness and the minimum mill-inspection test pressures shall be as follows:

Nominal dia. Outside diameter Wall Thickness Test Pressure
(ND) inch (mm) (inch) (mm) (kglcm?)

10 34" 273.10 10 3/4” 5.6 100

12 34" 323.9 12 3/4” 6.4 96

16” 406.40 16” 6.4 77

20” 508.00 20” 7.1 73

24” 610.00 24” 7.1 6l

327 813.00 327 9.5 6l

C - Working Pressures:

The maximum nominal pressure of all pipes shall not be less than the value stated in the scope of
works and / or Drawings.

d - Beveled Ends:

End of pipes must be calibrated and beveled by 30° degrees (plus or minus 5° degrees) for
electric fusion butt welding.
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All welded and flanged joints of steel pipes shall be protected and coated with the same coating
materials of the steel pipes.

e- Average Length:

Pipes shall have an average length of 6 and / or 12 meters and as approved by the Engineer.

f- Internal Lining and External Coating:

The internal cement mortar lining shall be of 6.0 mm. and conform to all relevant
requirements of BS. 534/ 1990 or AWWA. C.205 - 85.

The unlined and / or uncoated wall of the pipe shall be protected by suitable harmless
approved bituminous or epoxy paint.

The internal lining thickness shall not be less than the minimum thicknesses given in the
following table:

Nominal Diameter Minimum thickness (mm)

(ND) inch BS.534.1990 AWWA.C.205-85
10 6 (+2, -0) 6 (+3.2,-1.6)

12 6 (+2, -0) 8 (+3.2,-1.6)

16 7 (+2, -0) 8 (+3.2,-1.6)

20 7 (+2,-0) 8 (+3.2,-1.6)

24 7 (+2, -0) 10 (+3.2, -1.6)

32 10 (+3.2, -1.6)

External coating of steel pipes and fittings shall be polyethylene sheathing (reinforced type)
according to DIN. (30670), designation: Reinforced sheathing (V).
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The polyethylene sheathing shall be applied at manufacturer's works (plant) extruded and melted
on and homogeneous to steel pipes with APl 5L-X42 for buried installation.

Between the polyethylene sheathing and the pipe steel there shall be an adhesive film which is
applied electro-statically.

The polyethylene sheathing shall be made continuous extrusion and the adhesive film shall be
firmly bonded to the steel surface. The coating shall be spark-free when tested with a Holiday
detector at 25000 volts. The minimum coating thickness shall be 3.0 mm for pipes of nominal
diameters up to 20”, and 3.50 mm for 24” diameter pipes.

In addition to tests to DIN 30670 for coating and coating materials, the coating shall be tested
for cathodic disbanding in accordance with ASTM G8. The polyethylene coating shall be capable of
operating at a continuous temperature up to 50 C. without any effect on coating and bonding.
The polyethylene and adhesive shall stop at 100mm plus the insert of the pipe for the spigot and
100mm for the end of the socket of the pipe.

g- Marking:

The material shall be marked with the manufacturer's symbol or mark in addition to the code
number, standard specification, and the inspector stamp. The pipes as well shall be stamped with
the purchaser symbol, "YWC."

Insulation Materials for Joints of All Pipes Sizes:

Sufficient quantity of insulating materials shall be included to cover the joints and fittings after
welding the pipes and its cost shall be deemed to be included in the respective unit price.

ITEM

Diameter

I o”

I 2”

I 6”

20”

24”

32”

Nominal Diameter

Outside Diameter

Wall Thickness

Working pressure

Test pressure
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Wt./meter (bare)

WT/meter with

Length of pipe

Standards

Manufacturer

Country of origin

Welding process

Type of welding

Type of lining

Thick. Of lining

Type of coating

Thick. of coating

The bidder must give full information, details; technical data require in attached sheets and
must also give full technical specifications of his bid in addition to manufacturer catalogue and
standards, as well as the chemical and physical analysis.
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ITEM

Diameter 10” 12” 16” 20” 24» 327

Nominal Diameter

Outside Diameter

Wall Thickness

Working pressure

Test pressure

Wt./meter (bare)

WT/meter with

Length of pipe

Standards

Manufacturer

Country of origin

Welding process

Type of welding

Type of lining

Thick. Of lining

Type of coating

Thick. of coating

9.3 SPECIFICATION FOR BLACK STEEL FITTINGS

a- Scope of Use:

The fittings must be made of seamless pipes and shall be in accordance with ANST
(B.16.9). The fittings shall be welded to black steel pipes type (API. 5L - X 42).

b- Fabrication of Fittings:
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The fabrications of fittings shall be as follows:

I. Elbows must be fabricated by forging or by hot or cold forming of seamless pipes.

2. Reducers must be fabricated by hot or cold forming and annealing of seamless
pipes.
3. Tees must be fabricated by forming of seamless pipe or by cold or hot forming and

annealing of seamless pipes.

4. Caps must be fabricated by hot or cold stamping or forging of plates heat treated.

- Fabrication fittings by welding pieces of pipes are not accepted.

c- Materials of Fittings:

Elbows, Tees, Reducers etc. ... must be made of seamless pipe grade WPB. (ASTM. A
234) or approved equivalent.

d- Fittings Thickness & Pressure:

The minimum thickness of the black steel fittings shall be sufficient to withstand the
pressure rating of their respective pipelines.

e- Elbows Bends:

The Elbows must be of long radius type, but short radius elbows can be offered as an
alternative.

f- Reducers:
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The reducers must be concentric. Thickness of each side shall be equal to thickness of
related nominal diameter, if thickness of reduced size equal to the thickness of the bigger
size, higher thickness will be accepted.

g- Straight Equal Tees:

The straight equal tees, in which the run and branch (outlet) is equal in nominal diameter,
thickness must be equal to the thickness of its related nominal diameter.

h- Tees Reducing:

Tees Reducing, in which the Run is bigger than branch (outlet) in nominal diameter
thickness of the run, must be equal to the thickness of its related diameter, thickness of
the branch (outlet) must equal to its related nominal diameter-.

i- Coating and Lining:

All fittings must be lined by corrosion proof materials and must be suitable for potable
water.

The coating must be of the same coating material as the pipes. Coating and lining must
stop at the beveled ends for the purpose of welding.

j- Marking:

Every fitting must be marked with:

Trade mark.

Nominal Diameter.

Thickness.

Standard.
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k- Certificate of Compliance:

A certificate of compliance of required standards is required.

Galvanized steel pipes & Fittings

A . Galvanized Steel Pipes :

1 - Galvanized steel pipes must be seam-welded, galvanized threaded pipes, (HevaySeries)
in accordance with BS. EN 10255 latest edition .

2 - The wall thickness and weight for each Size of the pipe should be as follows:

Nominal | Designation Outside Dia. | W.Thicknes Weight Screwed
Size(DN) of Thread max min. Mm & Socketed
20 3/4” 27.3 26.5 3.2 1.88
25 1” 34.2 33.3 4.0 2.95
50 2” 60.8 59.7 4.5 6.26
80 3” 89.5 88.0 5.0 10.5
100 4> 115.0 | 1131 5.4 14.8

3 - The pipe shall be supplied screwed in accordance to B.S.EN 10226-1 part (1) and BS.
EN 10226-1part (2) Pipe Threads, and shall have the screw threads clean well cut and square
with the axis of the pipe and be free from excessive burrs. Each pipe shall be supplied with
a socket at one end and shall have a protecting ring affixed to the unsocketed end, to prevent
damage to the leading thread. The end of each socket shall be chamfered internally.
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4- The galvanization shall be done by the hot-dip Zinc Coating process according to EN
10240 .

5 - All pipes shall be straight, cleanly finished, free from cracks, surface flaws laminations
and other defects and shall have reasonably smooth surface . The overall pipe length when
one socket has been fitted to be (6) meters plus or minus 150 mm.

6 - The Socket shall in accordance with in BS. EN 10255 latest edition

7 - Galvanization test as In BS.EN 10255 latest edition.

GALVANIZED STEEL PIPE FITTING:

1 - Scope of Use:

The fitting shall be used with the heavy series of pipes according to BS. EN10255 -2004
galvanized pipes. These fittings must be suitable for this type of pipes. It must also be
suitable for potable water use.

2 - Designation:

The fittings shall be Malleable Cast-Iron Screwdown Pipe Fittings in accordance with
BS.EN BS. EN 10242-1995 or approved equal.

3 - Threading
Threads must be in accordance with EN 10226-1 and EN 10226-2 and EN 10226-3.

4 —Working Pressure:

Working pressure shall not be less than 16 bar with 24 bar hydrostatic pressure test.

5 - Galvanization:

The fittings shall be (EE, GF, CRANE or equivalent in quality) and have an adequate
corrosion protection of internal and external surfaces by means of hot-dip galvanization
according to BS.EN 1SO 1461:1999 Galvanization test is required.
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6 - Marking:

Each pipe and fitting shall bear the mark of the year of manufacture, nominal diameter, and
the letters "GS on the body of the pipe or fitting. The marks may be cast on, painted or cold
stamped.

7- Materials in contact with or likely to come into contact with potable water shall
not constitute a toxic hazard, shall not support microbial growth and shall not give
rise to unpleasant taste or odor and cloudiness or discoloration of the water.
Concentration of substances, chemicals and biological agents leached from
materials in contact with potable water, and measurements of the relevant
organoleptic /physical parameters shall not exceed the maximum values
recommended by the World Health Organization (WHO, 1984) or as required by
the EEC, Council Directive of 15 July 1980,official Journal of the European
Communities ,L 229 ,pp.11 to 29) on the quality of water intended for human
consumption, whichever is the more stringent in each case.
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-All Items shall be procured according to the authorized USAID Principal Geographic Code
for the procurement of goods and services under this associate FARA is Code 937 (the
United States, the recipient country, and developing countries other than advanced
developing countries). The intent of these specifications is to allow fair competition for
suppliers in these geographical locations.

-Certificate of Conformity shall be submitted upon shipping.
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Conducting NRW measurements pre-post any
NRW reduction using Flow Balance (FB)
Approach.

The contractor is requested to;

¢ Conduct NRW% baseline measurement
for boundaries as follows:

1. Isolate the project area boundaries
hydraulically.

2. Supply and Install bulk meters on the main
feeders

3. Execute Wet/ Dry test to certify the
hydraulic isolation of the project area. YWC
should approve the results of the test/s

4. Measure NRW% Baseline, Flow balance
(FB) as described above, before conducting
any works or NRW reduction measures for
the project area

e Conduct NRW % measurements after
rehabilitation works as per the design
drawings included in the tender

1. Ensure of permanent isolation
incorporation with and approval of YWC
project management staff

2. Conduct wet dry test to ensure isolation
3. Conducting Measure NRW©%, Flow
balance approach (FB), after completing the
rehabilitation and or any other NRW reduction
activities to calculate the impact of the NRW
reduction measures on NRW % baseline

sl g saxal
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According to the latest census conducted in 2015, Jordan’s population is 9.5 Million, around
185 Thousand of whom reside in Ajloun Governorate. Ajloun governorate is one of the four
north of Jordan governorates, with 185 thousand population and limited water resources
making the per capita consumption around 65 litres per capita per day, the efforts to reduce
NRW and improve water services becomes highly essential and needed to sustain hygiene
living conditions. The NRW percentage in Ajloun during 2018 was 35.1 %, another USAID
activity is working now on the verification of this figure and is expected to report results by
April 2020. In Irbid governorate, this project will reduce losses in selected areas that need
network rehabilitation, in addition to replacement of Barha transmission line. The selected
areas for rehabilitation in Irbid sum to around 3900 customers, while the transmission line
serves around 21500 customers.

Between 1946 and today, annual per capita water available has declined by over 90%, from
3,600 to 145 cubic meters'. With no change in water supply, this figure is expected to go down
to 90 cubic meters by 20252 This would increase the water deficit from 160 million cubic
meters (MCM) in 2015 to 490 MCM per year by 20253,

1.1 PROJECT BACKGROUND

In order to increase water efficiency, Yarmouk Water Company (Y WC) aims to minimize non-
revenue water (NRW). The NRW rate of Ajloun and Irbid are significantly high where it
reaches around 43% in Ajloun and about 41% in Irbid . The NRW consists of water lost
through physical loses (leaks); commercial losses (meter under-registration, illegal use,
customer meter under registration) and authorized unbilled water consumption.

As a result, NRW Project- Phase I was initiated between the United States Agency for
International Development (USAID) and YWC. The overall aim of the project is to improve
Ajloun and irbid municipal water services by decrease the NRW through rehabilitation and
upgrading of the water utility infrastructure, management improvements and a strengthened
operations and maintenance program.

1.2 PROJECT DESCRIPTION

Associate FARA 5 covers the connection of Kufranja Water Treatment Plant (WTP) with
Ajloun primary water supply system and the restructuring  of parts of water distribution
network including the preparation of detailed design for the selected part of the water network
and performing hydraulic analysis, supplying and constructing “Anjara High” reservoir with
new feeders to supply high areas in Ajloun and supply Anjara reservoir, the construction of a
new transmission pipeline with a total length approximately of 22 km. This pipe line will be
extended from Kufranja WTP to the proposed location of the new reservoir (Anjara High)

'Ministry of Water and Irrigation (2009). Water for Life: Jordan’s Water Strategy 2008 — 2022.
*Nortcliff, S et al (2008). Jordan’s Water Resources: Challenges for the Future. University of Reading

*Haddadin, N (2015). Dams in Jordan: Current and Future Perspective Canadian Journal of Pure & Applied
Sciences, 3279-290. University of Jordan.
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which will be located at a suitable high elevation to supply the high districts in Ajloun with
adequate pressures.

The project also includes the rehabilitation of the water distribution network of AlTatweer-
Alhadary, Sal, Mughayer and Barha transmission including the preparation of detailed design
and hydraulic analysis, replacing deteriorated and old pipes, replacing non-functioning or
barely functioning pipes, valves, and any other network elements, and pressure regulating
valves (PRVs) as well as conducting NRW measurements.

Figure 1-1: Locations of Ajloun and Irbid and the selected locations for FARAS

N

[:I Yarmouk ROU Boundary
Village Boundary
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Figure 1-2: The layout of the transition pipline from Kufrinja WTP to the new
proposed reservoir as part of the water network restructuring

Figure 1-3 shows a densely populated area in Ajloun. Some of the districts are less densely
populated than the rest of the area and contain some vacant lands and forests.
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Figure 1-3: Residential areas of Ajloun
Figure 1-4 shows an aerial view of Anjara a residential area with some agriculture activities

and empty land.
Figure 1-5 and Figure 1-6 shows Some areas in east Irbid ; Mughayer and Sal.
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Figure 1-4: Aerial View of Anjara where t

65



Environmental Mitigation and Monitoring Plan

Gaogle Farth

ot
Googletarth

e o
o

Figure 1-6: Areal image for Sal residential and agriculture areas
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1.3 PURPOSE OF THIS REPORT

As required by the Initial Environmental Examination (IEE) which was prepared and approved
by USAID on June 21, 2015, an Environmental Mitigation and Monitoring Plan (EMMP) has
been prepared for associate FARA 5, which covers the connection of Kufranja Water
Treatment Plant (WTP) with Ajloun primary water supply system and restructuring parts of
water distribution network and supplying and constructing “Anjara High” reservoir with new
feeders, supplying and constructing a new transmission pipeline with a total length
approximately of 22 km. This pipe line will be extended from Kufranja WTP to the proposed
location of the new reservoir (Anjara High) which will be located at a suitable high elevation,
supplying, constructing and commissioning of five pump stations. Also rehabilitating part of
the Water Distribution network of AlTatweer Alhadary, Sal, Mughayer and Barha transmission
According to the IEE, the restructuring and rehabilitation Works and installation of main feeder
that will be performed and the construction of the reservoir and the pump stations require

EMMP.

1.4 OBJECTIVES OF EMMP

The main goal of the EMMP is to minimize all negative impacts the project may have to the
surrounding environment. Therefore, the EMMP aims to:
1. Identify all negative impacts.

2. Propose mitigation actions to minimize all negative impacts identified.
3. Develop a monitoring plan for the mitigation actions.

4. Develop a schedule for mitigation, monitoring and reporting.
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2.1 AUTHORITIES AND INSTITUTIONS

2.1.1  Ministry of Environment

The Ministry of Environment (MOE)was established in 2003 with the mandate of maintaining
and improving the quality of the environment in Jordan. The Ministry is in charge of
developing policies, strategies and legislation that incorporate environmental concepts into
national development plans. MOE ensures that an Environmental Impact Assessment (EIA) is
performed for all projects that may result in a significant impact on the environment. MOE also
undertakes monitoring and inspection to enforce relevant environmental legislation.

2.1.2  Ministry of Water and Irrigation / Yarmouk Water Company

Established in 1988, the MWI is responsible for determining the national water policy,
protecting water resources from pollution and studying water supply, irrigation and sewerage.
Under the MWI umbrella, the YWC operate to achieve the Ministry’s goals. YWC is in charge
of management, development, and protection of water resources. This includes supplying
citizens with drinking water and providing sanitation and wastewater services.

2.1.3  Ministry of Health

The Ministry of Health is responsible for all issues related to public health in Jordan; it has the
legal mandate to take the necessary measures to ensure health standards and laws are not
violated. The Ministry has the jurisdiction to interfere in any establishment to ensure
occupational health and safety measures are met. The Ministry is also responsible for
monitoring all drinking water sources in Jordan.

2.1.4  Ministry of Agriculture

The Ministry of Agriculture assumes the main responsibilities associated with the agricultural
sector in Jordan in terms of managing the sector and improving the status of farmers. The
Ministry is also the main governmental entity responsible for the preservation of forests,
rangelands and pastures. It regulates the hunting and trading of wild animals and birds in Jordan
in accordance with ratified international agreements.

2.1.5  Ministry of Labor

The Ministry of Labor is responsible for all labor issues in Jordan and has the authority to
conduct inspections to ensure that all labor laws are being met. The inspections carried out by
the Ministry include ensuring the employees are equipped with all necessary safety equipment.

2.1.6  Ministry of Tourism / Department of Antiquities

The Department of Antiquities (DOA) was established with the main principle of protecting
antiquities in Jordan, preferring conservation measures that do not require physical intervention
to the remains as the first choice where possible.
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2.1.7  Ajlun and Irbid Municipalities

Ajloun and Irbid municipalities are financially independent institutions with administrative
autonomy. Each municipality is managed by a municipal council that consists of a Mayor and
a Town Council. The municipality is in charge of strategic planning and has a wide range of
responsibilities encompassing various essential public services such as water distribution,
sanitation services, public health issues and solid waste management as prescribed in the
Municipalities Law. Also, both Municipalities are responsible for establishing parks and
gardens and issue various licenses and building permits.

2.2 LEGAL FRAMEWORK

The following are policies, laws, regulations, instructions and standards that are relevant to the
NRW Project.
e Jordan’s Water Strategy (2002 — 2022)

One of the underlying principles of Jordan’s current water strategy is that “groundwater and
surface water quality must be preserved in pursuing economic and community development.”

e Water Utility Policy (2002)

Jordan’s Water Utility Policy states that the “full potential of surface water and groundwater
shall be developed based on the economic feasibility and taking into consideration the relevant
social and environmental impacts.”

e Environment Protection Law No. 52 for 2006

The Environmental Protection Law requires any development activity that may pose a negative
impact on the environment undergo an environmental impact assessment to be reviewed and
approved by the Ministry of Environment. Article 14 of this law authorizes MOE to supervise
projects and monitor work progress to ensure proper execution and compliance with
environmental commitments and standards.
e Water Authority Law No. 18 for 1988

The Water Authority Law establishes WAJ as an autonomous agency under the umbrella of
the MWI and responsible for all water and wastewater issues in the country. The law also
criminalizes the pollution of any water source in the country. Penalties include 6 months to 2
years’ imprisonment and fines up to 5,000 JOD.

e Antiquities Law No. 21 for 1988

The Antiquities Law criminalizes the destruction of antiquities in Jordan. It also stipulates that
no permit will be issued for any construction activity that is within 25 m from an antiquity. The
law also mentions that any antiquity that is found should be reported to DOA or the nearest
police station within 10 days of the discovery, such that the finder would receive a monetary
reward.

e Public Health Law No. 47 for 2008

The Public Health Law designates the Ministry of Health as the responsible entity for
monitoring all drinking water sources in Jordan. This includes monitoring the public water
network to ensure that that no pollution contaminates the water throughout the network. Any
entity responsible for supervising a water source, network, reservoir or pumping station should
inform the Ministry of Health and YWC of any water pollution as soon as it occurs.

e Traffic Law No. 49 for 2008

69



Environmental Mitigation and Monitoring Plan

The Traffic Law is a comprehensive piece of legislation that regulates all traffic related issues
in the country. The law requires that any entity responsible for any spillage of material
transferred by vehicles (such as rocks, soil, construction material, etc.) on the roads to pay the
cost for the clean-up. The law also requires trucks transporting material to be covered and
prohibits emissions from exhausts that exceed the allowable limits.

In addition, the law delegates the responsibility of ensuring safety requirements for pedestrians
and vehicles to the Greater Amman Municipality and other municipalities.

o Labor Law No. 8 for 1996

The Labor Law sets rules and regulations for work contracts and defines the rights of the
employer and employee. The law makes it mandatory for an employer to provide its employees
with protection from dangers and diseases that may occur at work. This includes all proper
safety equipment, awareness, training and medical aid. If these provisions are not met, then the
establishment can be shut down. The law also states the responsibilities of the employee and
requires them to abide by all provisions, instructions and decisions related to occupational
safety and health. The law bans employment for children aged below 16 years and restricts
employees under the age of 18 years old to 6-hour workdays.

e Social Security Law No. 19 for 2001

The Social Security Law requires that all employees be insured against work injuries and
occupational diseases.
® Municipalities Law No. 13 for 2011

The Municipalities Law specifies the responsibilities of the municipal council including the
following issues:
— Street and town planning

— Building permits

— Drainage and public sanitary facilities

— Parks and gardens

— Fire extinguishers and fire prevention

— Flood protection

— Solid waste collection and disposal

— Public health and disease prevention
e Agriculture Law No. 13 for 2015

This law forbids the damaging of forest land for the purpose of building houses, drilling wells,
laying of water and wastewater pipelines and laying of electricity or telephone cables without
a license from the MOA. Laying a water pipeline without a license may incur a fine of 500
JOD for each infraction and a six-month prison sentence. According the law, forest trees and
wild plants cannot be cut, burnt or pruned without a license from the Minister of Agriculture,
subject to a six-month prison sentence and a monetary fine.

Removing the fence or disposing of solid or liquid waste or any other pollutants on forest land
is not allowed under the Agriculture Law. Waste disposal on forest land is subject to a six-
month to three-year prison sentence and a fine of 1,000 JOD per dunum.

The law also forbids the hunting and trading of wild animals and birds except in accordance
with instructions issued by the Ministry of Agriculture. The instructions should abide by the
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international treaties ratified by Jordan. Fines for not abiding by the instructions range from25
JOD to 2,000 JOD and up to 4 months in prison.
e Environmental Impact Assessment Bylaw No. 37 for 2005

This bylaw was issued by virtue of the Environmental Protection Law No. 1 of 2003 and is still
effective after issuing the new Environmental Protection Law No. 52 of 2006. The EIA Bylaw
mandates the MOE as the responsible authority that issues environmental approvals for
proposed projects. Projects are classified into three types of categories that are determined as
follows:

— First Category: A comprehensive EIA is required.

— Second Category: A preliminary EIA is required. Based on the findings of the
preliminary EIA, a comprehensive EIA may be required

— Third Category: No EIA is required.

Due to the limited nature of the construction activities to be undertaken by this project and the
urbanized nature of the project area, it is classified under the Third Category and would not
require an environmental approval from MOE.

e Soil Protection Bylaw No. 25 for 2005

The Soil Protection Bylaw was issued in accordance with the Environmental Protection Law
No. 1 of 2003. The bylaw designates the Ministry of Environment and Ministry of Agriculture
and other related entities to work in coordination to protect the soil throughout the country.

e Air Protection Bylaw No. 28 for 2005

The Air Protection Bylaw was issued in accordance to Environmental Protection Law No. 1 of
2003. The bylaw prevents any facility’s emissions of air pollutants to exceed the maximum
allowable limits. The bylaw states the MOE should classify establishments according to the
quality and quantity of air pollutants and contaminants that are emitted by them. The Ministry
is responsible to monitor these establishments and identify any violations.

e Solid Waste Management Bylaw No. 27 for 2005

The Solid Waste Management Bylaw was issued in accordance with the Environmental

Protection Law No. 1 of 2003. The bylaw designates the Ministry of Environment of the

responsible entity in charge for planning and regulating solid waste management at the national

level.

e Prevention and Safety from Machineries, Industrial Equipment and Workplaces
Bylaw No. 43 for 1998

This bylaw was issued in accordance with the Labor Law No. 8 for 1996. The bylaw sets out

the preventive measures required to protect workers against mechanical, chemical and

electrical hazards.

o Health Care Prevention and Treatment for Workers at Establishments Bylaw No. 42
for 1998

This bylaw was issued in accordance with the Labor Law No. 8 for 1996. It requires that all
employees should be deemed fit to undertake the tasks they are responsible for by a medical
professional. The bylaw also specifies the number of medical staff required to be available on
the premises of the establishment based on the facility size and number of employees. The
owner of the facility is responsible for providing all medical and health equipment at their own
expense.

e Drinking Water Standards JS 286: 2008
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The following tables (Table 2-1, Table 2-2, Table 2-3,Error! Reference source not found.Table
2-4 and Table 2-5) contain the standards for drinking water that are stipulated in JS 286:2008.
Table 2-1: Physical Properties

Permissible Level

Maximum Level

Property
olour 10 True Colour Units (TCU) 7 15 True Colour Units (TCU)
Taste Edible for most people -
odor Acceptable for most people -
Turbidity I NTU 5NTU

Table 2-2: Substances and Properties that Affect the Taste of Water

Permissible Level Maximum Level

Properties Symbol

mg/Liter mg/Liter
ydroxide | pH | | 6.5—8.5 - o
Total Dissolved Solids|TDS 500 1500
Total Hardness 1H 300 500
Chemical Detergents | LAS (MBAS) 0.2 0.5
Ammonium NH4 0.5 0.5
Aluminum Al 0.1 0.2
Manganese Mn 0.1 0.2
Iron Fe 0.3 1.0
Copper Cu 1.0 1.5
Zinc Zn 3.0 5.0
Sodium Na 200 400
Chloride Cl 200 500
Sulfates S04 200 500

Table 2-3: Non-Organic Chemical Substances that have an Effect on Public Health

Chemical Substance Symbol Permissible Level mg/liter

Arsenic As 0.01

Lead Pb 0.01
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Chemieal Substance Symbol Permissiﬁle Le.vel mg/liter
Cyaide | CN | 0.07 | -
Cadmium Cd 0.03
Chrome Cr 0.05
Barium Ba 1.5
Selenium SAe 1.5
Boron B 9
Mercury Hg 0.002
Silver Ag ; 0.1
Nickel Ni o 0.07
Antimony Sb 0.005
Fluoride Fl 2.0
Nitrite NO2 2.0
Nitrate NO3 50.0

Table 2-4: Organic Contaminants/Pollutants in Drinking Water

Permissible Level micrograms/liter

Chemical Substance

Benzene 10
Tetrachloroethylene (PCE) 5
Trichloro ethylene (TCE) 5
Ethylbenzene 500
Xylene 700
Toluene 300

Table 2-5: Fecal Coliform Limits

Type of Fecal Coliform

Number of Fecal Coliform in 100

ml

i(or any other internationally approved method)

\Fecal Coliform Rods when using the filtration method Less than 1.1
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Number of Fecal Coliform in 100
ml

Type of Fecal Coliform

Heat Resistant Fecal Cohform rods or E. Coli wht:nE
using the filtration method (or any other internationally Lcss than 1.1
gapproved method) ,

e Instructions for the Reduction and Prevention of Noise for 2003

This set of instructions specifies that working hours for construction activities that cause a high
level of noise should be between 8 pm and 6 am. The instructions also specify noise limits
during the day and at night in different areas of the country (Table 2-6).

Table 2-6: Noise Limits (day and night) in Different Areas

Highest Permissible Sound Level (dBA)

Type of Sensitive Receptor

Day Night
Residential in urban area 60 50
Residential in suburb 55 45
Residential in rural area 50 40

Residential with light industries,

offices and public buildings (city/65 55
centers)
Industrial Areas (Heavy Industries) |75 65
Schools, hospitals, mosques and

45 35
churches

e Instructions for Recycling and Handling of Consumed Qils for 2003

According to these instructions, consumed oils are raw petrol and industrial oils that have been
used. The instructions call for these oils to be disposed of], treated or recycled. The instruction
prohibits the discharge of oil into the sewerage network, septic tanks, surface water,
groundwater or the environment.

e Ambient Air Quality Standards — JS 1140/2006

These standards set the allowable limits of concentration of ambient air pollutants. If these
limits are exceeded, the responsible parties should take actions to reduce these emissions to the
permitted levels. The standards also contain the methodology for how to measure the
parameters. Table 2-7presents the ambient air quality limits.

Table 2-7: Ambient Air Quality Standards
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Pollutant Averaging Period  Maximum Limit Frequency
3 times during any
1 hour 0.3 mg/kg consecutive 12
months
Sulfur Dioxide (SO2)
24 hours 0.14 mg/kg Once a year
Annual 0.04 mg/kg -
Carbon Monoxide (CO) 3 times during any
1 hour 26 mg/kg consecutive 12
months
3 times during any
8 hours 9 mg/kg consecutive 12
months
Nitrogen Dioxide (NO2) 3 times during any
1 hour 0.21 mg/kg consecutive 12
months
3 times during any
24 hours 0.08 mg/kg consecutive 12
months
Annual 0.05 mg/kg -
Hydrogen Sulfide (H2S) 3 times during any
I hour 0.030 mg/kg consecutive 12
months
3 times during any
124 hours 0.01 mg/kg consecutive 12
! months
Ozone (03) 8 hours 0.08 mg/kg -
1 hour 0.12 mg/kg -
Ammonia (NH3) 3 times during any
24 hours 270 pg/m? consecutive 12
months
Annual 8 pg/m? -
Total Suspended Solids 3 times during any
(TSP) 24 hours 260 pg/m?3 consecutive 12
months
Annual 75 pg/m3 -
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_ Pbllutam Averaging Period  Maximum Limit Frequency
PMo .24 hours 3 times during any
120 pg/Nm? consecutive 12
months
{Annual 70 pg/m? -
PM3s 3 times during any
24 hours 65 pg/Nm? consecutive iz
months
Annual 15 pg/m3 -
Lead (Pb) Seasonal 1 pg/m? -
Annual 0.5 pg/m?3 -

Phosphate (P20s) 24 hours 10 pg/m? 3 times during any
consecutive 12
months

Annual 40 pg/m? -

Cadmium (Cd) Annual 0.005 pg/m?3 -

According to the Project IEE, the following activities of the scope of works require an EMMP:
Isolation, restructuring and rehabilitation works as well as repair of visible and non-visible
leaks Also, the construction of the reservoir, the pump station and the construction of transition
piplen. The following section describes the anticipated impacts and proposes mitigation
measures to minimize them in both Ajluon selected districts and East Irbid select districts of
AlTatweer-Alhadary, Sal, Mughayer and Barha . The following sections will cover both areas,
any information pertaining to only one area will be specified.

&1 WATER RESOURCES AND QUALITY

During the excavation process, pipes could accidently get damaged causing pollutants to
infiltrate the water supply which may disrupt and degrade the quality of the water. Oil spills
from machinery could also contaminate the water.

Good standard practices should be adopted to ensure protection of the water supply. The
construction staff should consist of experienced professionals who have appropriate
experience. The contractor should develop and adhere to a Spill Prevention and Management
Plan, a plan that defines how liquids such as oils and chemicals are handled and stored to avoid
spillage and minimizes impact on water resources should spills occur. All workers need to
familiarize themselves with the plan and their role in implementing it.
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3.2 AIR QUALITY

The excavation and building demolishing works will likely result in dust within the
surrounding environment. The depreciation of air quality will be an especially significant
impact in densely populated areas. Dust can be reduced by isolating the excavation area using
special screens to prevent dust from blowing to different areas.

Other sources of air pollution are vehicles used to transport workers and equipment and
operation of the machinery. This can be controlled if the contractor uses equipment and
vehicles that are well maintained and regularly checked for emissions.

3.3 NOISE

Certain construction activities such as excavation will generate noise will likely disturb the
residents of the neighbouring areas. Construction work therefore needs to take place during the
allowable hours, i.e.6 am to 8 pm; nearby residents should be informed about the construction
activities before the commencement of the project as well as the expected duration. Residents
should be informed one week before excavation commences by putting signs up around the
excavation area and through advertisements in the newspaper. Measures should be taken to
muffle some machinery in order to limit the level of noise.

Construction workers are prone to various risks from loud noise such as headaches and damage
to eardrums. To reduce these risks, all workers should wear ear protection gear and limit the
duration of exposure to extremely high noise levels.

34 TRAFFIC

Traffic is expected to increase as a result of construction activities and the transportation of
workers and machinery. In order to reduce this impact, machinery should be delivered during
times the roads are relatively empty, avoiding rush hour. All transported machinery and
construction material should be tied and covered to reduce the chance of material falling over.
A comprehensive Traffic Management Plan that reduces the impact on traffic needs to be
prepared. It should contain all the relevant traffic information, such as the routes of the trucks,
guidelines for loading and transporting the equipment, health and safety issues, and measures
to be taken to ensure normal traffic movement during excavation. The Traffic Management
Plan should be approved by USAID and the Public Security Directorate.

3.5 SOLID WASTE DISPOSAL

It is expected that waste will be generated as a result of replacement of pipes and pumps,
excavation, reservoir excavation and rehabilitation of structures and activities by the workers.
To eliminate any potentially adverse impacts, the contractor should develop a Solid Waste
Management Plan to ensure that all waste generated from the construction activities is disposed
of properly. The plan should include the number and location of waste collection bins at the
site, how the various types of waste will be transported and where non-municipal waste will be
disposed. In addition, the plan should designate who is responsible for ensuring that it is
implemented. The Solid Waste Management Plan should be approved by USAID and the
municipality.

77



Environmental Mitigation and Monitoring Plan

3.6 HEALTH AND SAFETY

Construction workers are usually exposed to many hazards on site. It is therefore necessary
that a Health and Safety Plan be put in place to ensure that workers are protected. Helmets, ear
plugs, masks and other safety related equipment need to be worn to reduce the chance of
damaging the worker’s ears and, lungs or suffer any other injury while working. The Health
and Safety Plan should clearly state what safety equipment and gear should be used by the
workers at what times.

The Health and Safety plan should also cover public safety issues and indicate that the
construction site will be closed off to prevent access. All holes should be covered and marked
with clear warning signs. Equipment, when not in use, should be stored and not accessible to
anyone without authorization. These measures should be included in the contractor’s contract
documents to ensure that the surrounding communities are not at risk. The Health and Safety
Plan should be approved by USAID and local authorities.

A grievance mechanism should be set up to ensure that the public has the ability to lodge a
complaint concerning the construction works so that corrective action can be taken. The
grievance mechanism needs to be advertised in local media to ensure that the public is aware
of the process.

In addition to the Health and Safety Plan, an Emergency Preparedness Plan for any unforeseen
event should be prepared. This plan will contain general guidelines in case an emergency, such
as an earthquake or flood, occurs. The plan should lay out details of how to secure the
equipment and safe areas for workers.

37 SOCIOECONOMIC IMPACTS

The works associated with this activity forms an economic opportunity for the selected
contractor. The hired labor and purchase of equipment may also have a minor positive impact
on the local economy. The contractor should therefore be encouraged to use locally made
equipment and hire qualified local workers.

There is a risk, however, during the drilling works of cutting underground cables such as
electricity cables; in order to avoid this, the contractor should obtain the layout of underground
electricity cables from the electricity company and ensure workers are aware of their locations
to avoid damaging them.

3.8 FORESTS AND BIODIVERSITY

The construction activities will pose a serious threat on the forests. in some areas of Ajloun
and East Irbid there are natural areas and agricultural land. In order to protect any biodiversity
in the project area, the workers at any location that contains biodiversity should be given clear
instructions to not cause any damage, including hunting of animals or birds or collection of
plant species. Unless absolutely necessary, cutting of trees should be avoided. If any trees need
to be cut, specifically for the required construction works, a permit should be obtained from
the Ministry of Agriculture where necessary and the cut trees need to be replanted.
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E = CULTURAL HERITAGE

As the project area is urban, agriculture, as well as forests and construction activities are limited
to highly localized spots, it is not expected that there will be any impact on archaeological sites
and cultural heritage. However, should any artifact of potential archaeological or historical
significance be uncovered, construction activities should cease and DOA (or the nearest police
station) should be promptly informed. Work on-site should not resume until clearance from the
DOA has been obtained.
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Annex 3: Environmental Mitigation and Monitoring Plan

4.2 ORGANIZATION AND REPORTING

YWC will be responsible for hiring and training its staff and selected contractors on the
contract’s environmental requirements to ensure their compliance. Management
Engineering Services Contract (MESC) will support YWC throughout all the phases of
construction and will provide technical capacity building to YWC on technical and
environmental issues as needed.

Figure 4-1 Presents the organizational setup necessary for proper implementation of the

EMMP.
Management /Decision 0 ————
hiokitg | YwC 1} USAID/MESC

Z . . Environmental |
Monitoring/Reporting i J

Project management | contractor
e e
5 Environmental |
Supervisor Inspector |
\. 3

. Construction

implementation b7 ot

|

Figure 4-1: Organizational Chart

The distribution of responsibilities within this structure is as follows:

YWC, with support from USAID, will be the main decision maker. Y WC will appoint
a Senior Manager who will report to the board and is responsible for policy and
decision making related to environmental issues.

The Environmental Officer will monitor the project activities, particularly the
environmental issues identified in the EMMP. All findings will be documented in
reports prepared by the officer and reported directly to the Senior Manager

The Contractor is the entity responsible for all the aspects of the project and will steer
the day-to-day implementation of the EMMP.

The Environmental Inspector will be appointed by the Contractor to be present at all
times at the project site and will supervise implementation of the EMMP. The
Inspector reports directly to the Contractor’s management.

As the Construction Staff are responsible to carry out the implementation of the
project, they are in charge of implementing the mitigation measures described in the
EMMP.

In order to demonstrate the environmental compliance of the project, YWC will provide
documentation and reports on the various environmental components to USAID/MESC.
YWC will appoint the appropriate staff to document these reports. The reports related to
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Annex 3: Environmental Mitigation and Monitoring Plan

environmental issues that need to be submitted to USAID/MESC for FARA 5 Scope are
as follows:

All annual work plans and progress reports will have a section that contains the
planned activities related to environmental compliance.

Progress reports will also contain information on environmental impacts, outcome of
mitigation measures (success or failure), and results of environmental monitoring.
Absence of impacts on the environment will be reported too.

An environmental manual

The NRW Project Annual Report will contain a table indicating the title, date of
award, and category of each activity, and status of mitigation measures and
monitoring results, when applicable in an annex.

The Final Project Report will contain information on environmental compliance as
well as information on any negative or positive impacts to the environment

After completion of each activity, an activity-specific Mitigation and Monitoring
report will be submitted. The report will contain detailed information on the
mitigation measures that were implemented throughout the project.
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