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

NRW measurements Flow Balance (FB) is defined as (the deference 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 =Y (Bulk meter second reading - Bulk meter first
reading)

Imported water = Amount of water supplied to customers by
YWC tankers

Exported water = > (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 1st supply cycle

Bulk meter second reading | = the contractor will record this reading when just
after the scheduled 1% supply cycle

Customer  meter  first | = the contractor will record this reading when just

reading before the scheduled 1st supply cycle

Customer meter second | = the contractor will read 24 hrs after the

reading scheduled 1% supply cycle

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 of the Al-Tatweer Al-Hadari

The contractor shall;

¢ Conduct NRW% baseline measurement for Al-Tatweer Al-Hadari boundaries
as follows:

1. Isolate the project area boundaries hydraulically.
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2. 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

o 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
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Heavy - duty cooling system

Heavy - duty battery

Heavy - duty off - road tires

Spare tire, traffic triangle reflector, fire extinguisher and standard tools (Jack, pliers, set
of spanners... etc.).

a. Gasoline engine, Not less than: 2000cc .
b.  Automatic transmission for saloon car.
c. Power steering

d.  Power brakes - heavy duty

e. Heavy - duty shock and suspension systems
f.  Air conditioning

g. Heating

h.  AM-FM radio

i.

J.

K.

l.
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Item Description Quant.
1. | Wooden Desk ,90x160cm with 2 locking drawers (2 keys for each) & chair with rollers. 3 sets
2. | Cloth arm chair 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
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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General specifications
2. VALVE INDICATOR PLATES

General
All valves should close when turning the handle wheel in the clockwise direction. Valve indicator
plates shall be installed for all valves and the price shall be deemed to be included in the BoQ
rates.

Specifications

Valves Indicator Plates shall have the following specifications:

The size of the Plates shall be 110 mm by 70 mm. The total number of removable fields shall be
18. Plates and field shall be of blue colour whereas letters and numbers shall be of white colour.

The Plates shall provide the following information:

Valve ID Number.

Distance to the left or right in meter (with one decimal up to maximum 99.9m).

Distance to the front in meter (with one decimal up to maximum 99.9m).

The Valve Indicator Plates shall be scratch, impact and corrosion-resistant, made of non-ageing,
UV-resistant and weatherproof material.

All fields shall be exchangeable and fixed by self-locking system. Blank fields shall be available
as single double and triple units.

Letters and numbers on fields shall be fully impregnated and coloured through.

The Valve Indicator Plate shall be fixed on a ground plate of non-corrosive, non-ageing, UV-
resistant and weatherproof material by means that do not allow unauthorized removal of the Valve
Indicator Plates.

Ground plates shall be fixed to the walls or pillars by non-corrosive screws.

Locations

For all valves, Valve Indicator Plates shall be mounted onto concrete pillars installed for this
purpose.

The position of the Valve Indicator Plates needs to be marked on the as-built drawings as well as
details measurements of each Valve Indicator Plate needs to be recorded separately.
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3. IDENTIFIERS
General

Electronic identifiers shall be installed over proposed underground steel, ductile polyethylene
pipelines in accordance with the following specifications.

Specifications

The design and construction of the electronic identifiers shall be rugged, reliable and durable. The
cross section area shall be small in order to fit in tight places.

The following is the required specification:

Colour Freg- | Range | Operat | Storage | Housing | Life Field RCL
uenc | (Depth) |-ing Temp. Expectanc | Trials Circuit
y Temp. y

Blue 145.7 | 60-150 | -40to -40 to Water 45 Years Require | Ferrite

(Water) KHz |cm +70c |+85¢c Proof Min. d Core

Samples of electronic identifier shall be submitted by the Contractor to be approved by the
Engineer without any additional cost.

Installation
Electronic Identifiers shall be installed in the following both manners:

- Vertically within the top of the soft backfill layer (bedding) over the pipe at a depth not exceeding
90cm from ground surface.
- Horizontally: one identifier every (12) meters maximum for straight pipeline and (4) meters
in long curves and where there are more than one pipeline in the area to the satisfaction of the
Engineer.

When all identifiers are installed (before backfilling to surface and after surface reinstatement) a
locator shall be used to verify that all identifiers have been installed properly. The locator shall be
supplied by the Contractor at his own expense.

Identifiers shall positioned 10 cm minimum away from away metallic or magnetic materials.

All water pipelines record drawings shall have note on each, stating that the pipeline in that
drawings had electronic identifiers.

For special fixtures ( such as valves, meters, bends, tees ..etc.) two identifiers shall be installed
(one on each side of the fixture) 50-100 cm apart symmetrically across the main.
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Payment

The cost of supply and installation of the electronic identifiers shall be deemed to be included in
the Contract unit price.

4. Warning Tape
Over the top of the pipelines polyethylene tape of 500 microns + 5 % thickness shall be laid. The

width of this tape shall not be less than 300mm. The top surface of this tape shall be printed in
both Arabic and English with a suitable font with the following :

Yarmouk Water Company
Water Pipeline

& gayall olia 48
oaY) ¢l sl Jad

The breaking strain per 150mm of width shall not be less than 75 kg.

For primary pipelines red colored tape shall be used and blue for secondary pipeline.

5. PAINTING & METAL PROTECTION

All items of equipment shall be painted or otherwise protected as detailed in this specification.
The Contractor shall be responsible for bringing to the notice of all various suppliers the

appropriate clauses concerning the painting and/or protection of their equipment.

All right metal parts shall be covered before shipment with an approved protective compound and
adequately protected during shipment to site. After erection these parts shall be cleaned.

6. SURFACE BOXES

Cast Iron surface boxes with round lid according to DIN 4056 shall be supplied for operation of
valves as described. Surface boxes shall be suitable for a 100 kN load.

The surface box made of cast iron or ductile iron shall be situated at ground level on the road or
pavement.
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The hinge of the lid shall be of non-corrosive material. Circular lids shall be used for valves (gate
and butterfly).

Surface boxes shall have a cold applied bituminous black paint coating.

Surface boxes shall be supported by reinforced concrete slabs of 65mm, thickness to suit the
surface box.

The Surface boxes shall be installed as indicated in drawings or directed by the Engineer and the
price shall be deemed to be included in the BoQ rates.

7. INSTALLATION OF PIPES AND FITTINGS
GENERAL

This section is concerned with the delivery and installation of all types of pipes, fittings and pipe
equipment (valves, air valves, and connections to existing lines etc.).

The civil works of this Contract shall be carried out in accordance with the “General Specifications
for Water Mains and Distribution Systems and Appurtenances” of the Ministry of Water and
Irrigation of the Hashemite Kingdom of Jordan.

Pipe transport shall conform to Jordanian Laws and regulations; necessary permits being obtained
at the Contractor’s expense.

The pipes and fittings are to be handled in accordance with the Manufacturer’'s recommendations.
Where items to be stored have a limited life or require special storage arrangements, the method
of storage shall be approved by the Engineer and in accordance with Manufacturer’s instructions.

EARTH WORKS
Excavation

All surface excavations shall be made to the lines, grades and dimensions shown on the
longitudinal sections and /or the standard drawings or as directed by the Engineer. Cost of over
excavation shall be included in the respective unit rates of the B.O.Q. During the progress of the
work, it may be found necessary or desirable to vary the slopes or the dimensions of the
excavations or the alignment of the pipeline from those shown on the drawings or as directed by
the Engineer. The Contractor shall not be entitled to any additional allowance above the rates
tendered due to such changes.

Before commencing any trench excavations, the route of the trench shall be set out accurately, the
natural ground levels recorded and the longitudinal sections prepared.

The Contractor shall provide all necessary support for the excavated areas to ensure the safety of
the public and the staff working in these areas so as to prevent collapse or fall of rock or other
materials into the excavated area. The Contractor shall also ensure that all sites are kept clean
and tidy at all times.
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If for any reason whatsoever and despite adequate measures being taken re-excavation or
remedial work has to be performed on already excavated trenches, this shall be carried out by the
Contractor at his own expense.

The Contractor shall also provide all site safety equipment for use by his staff and the Engineer’s
site staff, such as hard hats, safety shoes, reflective jackets and when required, water-proof
jackets and trousers.

As the excavation approaches underground facilities, digging by machinery shall be discontinued
and the excavation shall be continued by means of hand tools. Where necessary, the Contractor
shall provide temporary support for the existing utilities to prevent damage during his operations.

Backfilling

All ductile iron pipes shall be laid on a 150 mm compacted sand and shall be embedded by sand
as shown on drawings to depth of 300 mm above the top of the pipe.

Sand backfilling materials from different sources of supply shall not be mixed or stored in the
same pile nor used alternately in the same class of construction without permission from the
Engineer.

The sand backfilling material shall be uniformly graded and shall meet the following grading
requirements:

Sieve Designation Pass square-mesh Sieves Percentage by
Weight AASHTO T27

3/8” 100

No.4 95-100

No.16 54-80

No.50 10-30

No0.100 2-10

The sand backfill material shall not contain deleterious substances in excess of the following
percentages:

DIN/AASHTO Test Method Percentage by Weight

Clay Lumps 18123-T 112 1

Coal and Lignite 18128-T 113 1

Material Passing No.200 18123-T11 3

Sieve

C1 4030-T1 & T2-BS 812 0.1

S0O3 4030-T1 & T2-BS 812 0.4

Hollow Shells 3.0

Above the level of the sand fill, the trench shall be filled, watered and compacted with selected fill
material or base course in accordance with the details shown on the standard drawings, in no
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more than 200 mm thickness layers to a maximum dry density of 95% in accordance with the
MPWH specifications (Highway Specifications, 1991)

Field density tests (density of soil according to AASHTO T191) shall be executed at every 200 m
backfilling of pipe trench or at any other location as directed by the Engineer.

RESTORING AND RESURFACING

All costs associated with reinstatement works (Asphalt, Concrete, Tiles, seal Coat, Stairs, ...etc.)
shall be borne by the Contractor. Asphalted surfaces (damaged during construction works) shall
be replaced with an asphalt surface in accordance with the details shown on the standard
drawings. The materials used in the asphalt replacement shall be those normally used by the
Ministry of Public Works and Housing in Jordan (Highway specifications for asphalt surfaces,
1991).

HOUSE CONNECTIONS

The Contractor shall make complete house connections in accordance with the requirements of
the Typical Drawings and as instructed by the Engineer. Connections may be required for any
combination of new and existing lines with new and existing consumers. The following Clause
details the required method of carrying out the house connections. This Clause shall be read in
conjunction with other contract clauses (HDPE, GlI, ...etc.).

House connections of 3/4", 1" or 2" diameter HDPE pipework shall be made from service lines as
indicated on the Drawings or instructed by the Engineer. Sterilization of the service connection
shall be carried out at the same time as the main to which it is connected.

Service connections on existing or proposed pipelines shall be made by under pressure tapping.
A gun-metal saddle is to be provided with stainless steel nuts and bolts and Nitrile rubber sealing
ring/washer suitable for a working pressure of 16 bars. The tappings will be made for 3/4", 1", 1
1/2" and 2". The gunmetal ferrules shall have single outlets suitable for 25, 32, and 63 mm push-
fit outlets. The Engineer's Representative will issue instructions regarding the size, location and
fittings for each service connection.

Tappings shall be made into saddles affixed to the main lines as shown on the detailed Drawings
and care shall be taken to avoid breaking away concrete lining. The machine manufacturer’s
recommendations shall be followed in respect of the tapping machine. Tappings shall be
positioned on the main so that the ferrule is inserted into the main at the crown. The jointing of the
threaded ferrule to the main line shall be made using lead free jointing compound or PTFE tape.

The outlet of the ferrule shall be set to point in the direction in which the service pipe is to be laid.
The service pipe (HDPE) shall be laid with a cover of not less than 500 mm below the ground
surface unless otherwise shown on Drawings.

The jointing on the HDPE pipe to the push-fit joint shall be in accordance with the instructions of
the manufacturer of the push-fit fittings.
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The house connection pipe shall be carried to about 1 m inside the property of the customer to a
location to be proposed by the Contractor and approved by the Engineer. The service line shall
be sleeved from where it passes through the boundary wall, to the connecting point on the Gl pipe
to facilitate subsequent withdrawal.

The transitional point from the HDPE to the Gl pipe shall be protected as shown on the Typical
Drawings with necessary excavation as instructed by the Engineer.

In all cases the house-connection line shall terminate in a gunmetal compression adapter
manufactured to DIN 1705 or BS 1400, to connect existing or new Gl pipe and stop valves before
and behind the water meter as shown on the Drawings.

The work may include the disconnection of the old existing water meter. The same water meter or
a new one (supplied by the Water Authority) shall be installed, as directed by the Engineer’s
Representative. Where required, pressure reducing valves shall be installed as instructed.

Pipe work on both sides of the meter assembly shall be firmly fixed to prevent movement of any
flexible joints within the meter assembly. Such anchorage shall leave sufficient room for
connecting and disconnecting the meter making use of the adapters provided. To simplify meter
maintenance, a stop valve shall be installed on either side of the meter as indicated on the
Drawings.

Where meter assemblies need to be repositioned, the meters shall be fixed horizontally as
directed and approved by the Engineer’s Representative and with the lowest dial not more than
1.0 m above the floor level, easily visible for reading.

The work shall also include installation of sufficient lengths of 1/2", 3/4" and 1" exposed
galvanized pipe lines as may be required to connect the water-meters (in their new locations) to

the existing pipe lines inside the properties of the consumers. All galvanized pipes, valves, fittings,
and adaptors required for a complete connection shall be supplied and installed by the Contractor.

If existing valves are in good condition, they shall be reinstalled by the Contractor at no extra cost.

All buried fittings including the ferrule should be manufactured from gunmetal or other
dezincification resistant (DZR) material and be suitable for underground use.

The Contractor must prepare house connection sheets for the deteriorated house connections to
be rehabilitated in coordination with the Employer.

CONNECTIONS AND DISCONNECTIONS TO EXISTING WATER MAINS

Connections shall be made to the existing lines as shown on the standard drawings.
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The connections shall be made from existing plugged ends or from existing lines to be cut,
whether dry or under pressure.

The Contractor shall always check the level of any existing line before work is started, no matter
the pipe material, diameter, level is.

The Engineer’s Representative will issue to the Contractor detailed instructions regarding each
interconnection that has to be made to the existing mains. Cutting into the existing main pipe and
effecting the interconnection shall be made in the presence of the Engineer at the time specified
by the Employer.

Cutting into the existing main pipe and installation of the interconnecting pipe work shall be carried
out efficiently and rapidly so as to reduce to a minimum the interruption of the public water supply.
Existing mains shall only be cut using special equipment approved by the Engineer. Under no
circumstances shall oxyacetylene or electric arc cutters be used. The cut shall be perpendicular to
ensure that the new pipe work shown on the drawings may be installed. The Contractor shall
agree with the Engineer’s Representative the length of existing pipe work to be removed.

The Contractor shall take every care to avoid any dirt or extraneous material entering existing
pipes.

Shall have available at the site of the connection an efficient dewatering pump before
commencing any cut into the existing main in order that excavation remains dry at all times and to
reduce the risk of dirty or contaminated water entering the existing distribution system. The work
shall be carried out in a clean and efficient manner. Sufficient length of hoses shall be provided to
dispose the water to safe places.

The Contractor shall provide at the site of the connection sufficient quantities of clean water
containing 10 ppm chlorine solution. Every item of new pipe work to be installed shall be
submerged in the chlorine solution for at least 15 minutes immediately before being installed in the
permanent works.

The Contractor shall provide at the site of the connection all materials and fittings required to
make the connections including any temporary measure for dealing with flow, any temporary
connections required, adaptors pieces and fittings (as far as they are not included in other items)
etc.

The Employer may put into use the interconnection as soon as possible after its installation and
will carry out an inspection to detect any evidence of leakage; any remedial work necessary to
eliminate leakage shall be carried out by the Contractor. No pipe work shall be covered or
backfilled until the Engineer's Representative is totally satisfied that the interconnection is free
from any leakage.

No extra cost will be paid to the Contractor for this connection work and is deemed to be included
in the unit prices for the pipes in the BoQ, no matter what is the diameter or material type at all
areas within Biet Ras area.

Disconnection of the old replaced network where instructed by the Engineer’'s Representative
under the supervision of the Yarmouk Water Company shall be carried out by the Contractor.
Each disconnected line shall be cut and plugged on both sides (not by closing valves). Such work
shall be carried out after submitting an approved method statement to the satisfaction of both, the
Engineer and the Yarmouk water Company Representative and the time for observation of any
disconnection shall not be less that two rationing supply periods, the cost of all disconnection
works shall be deemed to be included in the unit rate of pipes in the BoQ. including any temporary
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measure for dealing with flow, blind flanges, adaptors pieces and fittings (as far as they are not
included in other items) etc.

The disconnection of old house connections shall be done outside the plot boundary, before and
after the water meter in the property of the customer, to the satisfaction of the Engineer,
Redundant meters are to be returned to the YWC stores.

The Contractor shall construct at his own cost all thrust blocks, collars, valves, accessories, end
caps,...etc as shown on the drawings to complete the job. Thrust blocks shall be constructed at all
bends, tees, tapers, valves, and dead-end pipes with push-on joints.

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. A sufficient 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 is made.

The Contractor shall submit to the Engineer’'s Representative for approval, detailed procedure for
performing hydrostatic pressure tests of installed pipes, fittings and valves. Procedures for
performing the hydrostatic pressure test should indicate the location and capacity of the test pump
for each test section, test pressure at the pump, procedure for venting the air from the pipeline,
procedure of filling the pipe with water, length of the pipe section, and procedure for discharging
water after test, flushing, drying and cleaning of the pipeline.

Duration of Pressure Test

The initial test pressure shall be applied for a period of 24 hours before all tests are assumed to
begin, to allow for a soaking period. After that, all joints shall be carefully inspected for evidence of
leakage. The test pressure for the main test shall be applied for at least three hours for pipe
diameters up to ND 200 mm and six hours for pipe diameter ND 250 mm to ND 600 mm.

The test pressure shall not be allowed to fall below 25 bars for all lines. If and when it does during
the test period, the pressure shall be increased to the stated value and a record kept of the
additional water added.

Procedure

The pressure for the initial test will start with the working pressure, and shall reach the test
pressure within the last 6 hours of the initial test.

Test pressure to be taken at the lowest point of the pipelines to be tested and corrected to the
elevation of the test gauge.

The test pressure of the main test is 1.5 times the nominal pressure for the pipe.

The tests have to be carried out in the presence of the Engineer's Representative in accordance
with the relevant standards for the pipe material applied.
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When filling the pipe system, the Contractor shall not exceed the amount of water charged into the
system as follows:

- Up to 200 mm diameter 1.5 liters/second
- Up to 300 mm diameter 3.0 liters/second
- Up to 400 mm diameter 6.0 liters/second
- Up to 500 mm diameter 9.0 liters/second
- Up to 600 mm diameter 14.0 liters/second
- Up to 800 mm diameter 22.0 liters/second

The test pressure shall be applied by a suitable pump equipped with connection valves and
gauges, etc. to the satisfaction of the Engineer’'s Representative. The gauges and meters shall be
new and accompanied by a certificate for test and calibration.

The results of the tests, specifying the layout of sections of system, pipes and fittings tested
including all relevant data of testing as weather, time, duration, filling time, pressure, etc., shall be
produced in the form of a report by the Contractor and signed by the Contractor’s and the
Engineer's Representative.

This report shall not relieve the Contractor of his responsibility for care and maintenance of the
system until the date of final acceptance of the completed work.

Stop Ends

A simple stop end consists of a section of steel pipe about 0.5-1.0m long onto which a closing
plate has been welded, containing the necessary openings for accommodating ingoing water and
out coming air. The stop end may also include an opening through which the test water may be
pumped from the line, if necessary. The stop end may be jointed to the pipe to be tested by
means of a standard coupling or other method approved by the Engineer’s Representative. Thrust
blocks or a temporary anchorage must be provided to hold the stop end 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 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.

Permissible Addition of Water
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Additional water is defined as the quantity of water that must be applied to the laid pipe, or any
section thereof, to maintain the specified test pressure after the pipe has been filled with water
and the air expelled. The quantity of additional water pumped into the pipe shall be measured
accurately.

No section of the water main will be accepted until the additional water calculated in liters per km
per 24 hours for the test pressure is less than 0.3 D, where D is the nominal diameter of the pipe
in mm.

The Engineer’s Representative shall prepare a written report of results of the leakage test that
identifies the specific test, length of the pipe tested, the pressure, the duration of the test, and
amount of additional water required. The report shall be signed by the Contractor and 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. All tests shall be done in the presence of
the Engineer’'s Representative and the results of such tests shall be signed by the Contractor and
handed to the Engineer’s Representative who shall prepare the required test reports.

All equipment, labor, materials, and water necessary for the carrying out of these tests to the
complete satisfaction of the Engineer’s Representative shall be provided by the Contractor at his
own expense. Should 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.

PRESSURE TEST OF HDPE PIPES
Test pressure shall be (1.5 x nominal working pressure ) or 16 bars whichever is greater. The
service lines including joints, fittings and appurtenances shall be tested for water tightness in
accordance with ISO 1167 as follows:
Allowable quantity of water required to restore pressure at the end of the test period : < 3
liters/km/25 mm diameter of pipe/3bar/24 hours.

Hydrostatic testing should be carried out at ambient temperature (20 °C) otherwise a correction
factor should be applied to the nominal pressure.

Test should be applied on sections of length less than 800 m with uncovered joints.

Partial backfilling to maintain adequate support and anchoring and to avoid floating of pipes during
testing. Test procedure with joints exposed and valves in the open position.

The filling of pipes should be at a rate giving a maximum water velocity of 0.5 m/s in the pipe to
ensure no surge and to give the air the necessary time to be released by the installed temporary
air valves or cocks.

Leave to reach equilibrium, i.e., the same temperature as the pipe and the surrounding soil and to
remove all existing air for the saturation of pipe material, if any.
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Apply test pressure slowly to avoid surge and hold for one hour. The system should be isolated
from the test pump, i.e., no pumping during the one hour test period allowed. Test pressure shall
be applied to service lines including all couplings and fittings in the open position, with
consideration to temperature variation.

Apply the equation to determine if the section under test satisfies the requirements of the above.

Finally after completion of the testing, the line should be emptied slowly to prevent shocks or
sudden counteraction of pipes.

Short Pressure Test

The so-called “Short Test” may be used for pipelines up to approximately 30 m and nominal
diameter not more than ND 50 mm.

The test pressure is applied to the pipe and the first reading taken after 30 minutes. Note that this
pressure is usually slightly less than initial pressure due to the normal expansion of the pipeline
under pressure, but no additional “top-up” pressure should be applied.

For the short test the results are deemed to be satisfactory when pressure loss from the HDPE
pressure pipeline is < 0.1 bar per 5 mins.

Short pressure test for testing the house connections can be applied when approved by the
Engineer.

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 pipe ling through YWC laboratory and
according to their instructions and requirements. The cost of disinfection and the bacteriological
test shall be born 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 foreign
material. If in the opinion of the Engineer’'s Representative, dirt or other foreign material entered a
pipe which can not 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.
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The Contractor shall, during the initial filling of the pipeline, simultaneously 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 liter. 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 liter
concentration in 100 meters of pipe for the various diameters of pipe to be disinfected under this
Contract.

Liquid Chlorine Required for Disinfecting 100 Meters of Pipes:

Nominal Pipe Diameter | 100% Liquid Chlorine 1% Chlorine Solution (Liters)
(mm) (kg)

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 disinfections 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.

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 labor, material, and equipment, including the cost of all water and chlorine required
to disinfect the pipeline and appurtenances shall be included in the unit prices for pipe installation.

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
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the end of the 24-hour period, the water in the pipeline shall contain no less then 25 milligrams
chlorine per liter throughout the length of the pipeline. Should 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.

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.

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 liter.

High Density Polyethylene Fittings
Technical Specifications
Fittings Types

All fittings shall be installed using electro-fusion technology; table 6.1 shows the standards for the fittings.

Table 0-1: Fittings for new installation Tenders

PE Connector (25mm,32 mm, 63 mm) Electro Fusion

2. PE EF Collar (125mm , 180 mm,250mm,25 Electro Fusion
mm,32mm, 63mm)

3. PE Reducer Electro Fusion
4. PE Adaptor ( 2” (63mm), |”” (32mm), 3/4” Electro Fusion-one o
(25mm)) side hY
3
5. PE Flange Adaptor (125mm, 180 mm, 250 | Electro Fusion-one o :_,
mm) side ;E g
2 -
6. PE Teeb PE Tee Electro Fusion uéj' 2
(63X63X63mm, 32X32X32mm, § A
25X25X25mm, 63X63X32 3 @
,63X63X25,32X32X25) b Q 0
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7. PE EF Tee (socket) or saddle branch ( line to | Electro Fusion
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 ......)

I Electro fusion end cap (125mm, 180mm) Electro Fusion

12. PE EF Tapping ( 125%25, 180%25, 125%63 , Electro Fusion

125%32,63*32 ,63%25, )

13. Connector (25 mm, 32 mm) ¢ Compression ISO 14236 ISO 3501,ISO 3503,
ISO 3458,ISO 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.

b. Itis not allowed to use the wieldable outlet Kit.

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

Connection Type
Table 0-2: Connection Type

25-125 Mechanical or Electro-fusion According to tables: 6.1 and 6.2

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.
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Galvanized Iron Fittings
Technical Specifications
Scope of Use

The fitting must be according to EN 10255 or BS 143 or equivalent and shall be used with heavy series of pipes
according to BS EN 10255 or equivalent.

It must also be suitable for potable water use.
Designation

The fittings shall be Malleable Cast-lron Screw down pipe fittings in accordance with BS EN 10242-1995 or approved
equivalent.

Threading

Threads must be in accordance with EN 102266-1 or equivalent and EN 10226-2 or equivalent and EN 10226-3 or
equivalent

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

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

Marking

Each fitting shall bear the mark of the year of manufacturer, nominal diameter, and the letter GS on the body of
fitting. The marks maybe cast on, painted or cold stamped.

Tapping shall be certified for potable water use.

Galvanized Iron Fittings
Technical Specifications
Scope of Use

The fitting must be according to EN 10255 or BS 143 or equivalent and shall be used with heavy series of pipes
according to BS EN 10255 or equivalent.
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It must also be suitable for potable water use.
Designation

The fittings shall be Malleable Cast-lron Screw down pipe fittings in accordance with BS EN 10242-1995 or approved
equivalent.

Threading

Threads must be in accordance with EN 102266-1 or equivalent and EN 10226-2 or equivalent and EN 10226-3 or
equivalent

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

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

Marking

Each fitting shall bear the mark of the year of manufacturer, nominal diameter, and the letter GS on the body of
fitting. The marks maybe cast on, painted or cold stamped.

Galvanized Iron Pipes
Technical Specifications

Galvanized steel pipes must be seam-welded or seamless, galvanized threaded pipes (Heavy series) in accordance
with BS.EN 10255 latest edition or equivalent.

The dimensions of the pipes must be according to EN 10255:2004 or equivalent as shown in table below:

Table 0-1: Dimensions of pipes

15 1/2” 21.8 21 32 1.45
20 3/4 27.3 26.5 32 1.88
25 I” 342 333 4 2.95

YWC-FARAS5-3.2/2020 206



2y} Al g paall ol Sl ole 4805 Jaali & 5 i

50 2”7 60.8 59.7 4.5 6.26

80 37 89.5 88 5 10.5

100 4” ) 113.1 54 14.8

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

2. The galvanization shall be done by hot-dip zinc coating process according to EN10240.

3. All pipes shall be straight, cleanly finished, and 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.

4. The socket shall be in accordance with EN 10255 latest editions or equivalent.

5. Galvanization test as in EN 10255 latest edition or equivalent.

6. Each pipe and fitting shall bear the mark of the year of manufacturer, nominal diameter, and the letter GS on

the body of the pipe and fitting. The marks maybe cast on, painted or cold stamped.
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Conducting NRW measurements pre-post any
NRW reduction works at (Al-Tatweer Al-Hadari)
using Flow Balance (FB) Approach.

The contractor is requested to;

e Conduct NRW% baseline measurement
for Al-Tatweer Al-Hadari boundaries as
follows:

1. Isolate the project area boundaries
hydraulically.

2.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 incorporatior|
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
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