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VOLUME 3
GENERAL SPECIFICATIONS

Part 1 — General Requirements
Part 2 — Civil works

PART 1

GENERAL REQUIREMENTS
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101 GENERAL requirements
101.1 General Requirements and Particular Specification

These General Requirements shall form an integral part of the General Specifications. In addition to these General
Requirements, the Contract contains a Particular Specification, to supplement and/or modify the General Specification
as may be necessary in each particular case.

The provisions of the Particular Specification for any specific section or number of sections shall prevail over
those of the General Specification. Whenever the term “Specification” without further qualification is used in

the Contract Documents, it shall mean this General Specification together with the Particular Specification.

101.2 Requirements of Specification

The Contractor shall fulfil all requirements and obligations of all clauses of the Specification applicable to the
construction work involved in the Contract. Neither the following clauses of this Specification nor the Bill of Quantities
shall limit the obligations of the Contractor under the accompanying Conditions of Contract. Where items are not
included in the Bill of Quantities for any such requirements or obligations the cost of such requirements or obligations
shall be deemed to be spread over all the items of the Bill of Quantities unless otherwise stated.

101.3 1SO 9000 Certification

Imported manufactured products and equipment shall comply with their relevant international standards. The quality
assurance of all imported goods shall be granted the ISO 9000 certification.

Locally manufactured products and equipment shall comply with US or Western European Standards. ISO 9000
certification for locally manufactured goods is not essential, however these good shall be subject to the approval of the
Engineer.

101.4 Drawings, Records and Documents

101.4.1 Drawings

All works shall be performed in accordance with the drawings furnished with the Contract documents and any such
additional drawings as may be issued by the Engineer from time to time during the progress of the work or any drawing
furnished by the Contractor and approved by the Engineer. Additional drawings (if any) will be furnished to the
Contractor in due time so as to enable him to perform the work shown thereon in its proper sequence and for any
advance planning that may be necessary for the efficient performance of such work. The Engineer will decide in each
instance whether additional drawings are required for advance planning of the works and determine the time required
for same.

In all cases, detailed shop drawings for all components of the Works shall be prepared by the contractor, after the
approval of all related equipment items. The design and the shop drawings shall be submitted to the Engineer who shall
within 21 days approve, reject or ask the Contractor to revise or modify such documents and resubmit them for
approval. All these documents shall be approved by the Engineer prior to commencement of the work. The structural
design will be in accordance to the recommendations based on soil investigations.
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101.4.2 Records and “As-built” Drawings

After the work has been completed, the Contractor shall furnish “as-built” drawings prepared whilst surveying during
construction, showing the Works as constructed together with all other information that may either be required or be
useful for the operation and maintenance of the Works in the future, such as alignment and depth of cover of pipelines,
type of soil, type, dimensions and location of structures, size of pipelines and cables encountered during excavation.

Unless specific items are included in the bill of Quantities, the cost of preparing the shop drawings, “as-built” Drawings
and Records shall be deemed to be included by the Contractor in his unit rates for the various items in the Bill of
Quantities and shall not be paid for separately. The As-built Drawings shall be submitted, if required by the Engineer,
on computer diskettes.

101.4.3 Ownership of Drawings and Documents

The Drawings and documents are issued to the Contractor for the purpose of the execution of the Works under the
Contract and shall remain the property of the Employer to whom they are to be returned by the Contractor after
completion of the work, as a precondition for the issue of the Certificate of Completion.

101.5 Borehole Information

The Contractor shall satisfy himself as to the nature of the strata underlying the sites of the works. He may carry out at
his own expense borings, tests and investigations as he may consider necessary and utilize the information thus gained
for the preparation of his tender.

Any subsoil information and test results provided by the Employer shall be given to the Contractor for his preliminary
information only. Such information shall not relieve the Contractor in any way of his obligation to inspect the sites and
of his sole responsibility for carrying out the works as specified and required by the Engineer and at the rates set out in
the Bill of Quantities. No claims for additional payment and/or extensions of time shall be entertained in respect of data
furnished to the Contractor by the Employer or the Engineer.

101.6 Meteorological and Hydrological Conditions

The Contractor’s attention is directed to the meteorological and hydrological conditions prevailing in the project area
and its vicinity. In his planning of the work and in his unit rates, the Contractor shall take these factors into account.
No increase in prices and/or extension of time shall be granted due to rains, floods and/or other adverse climatological
conditions in the project area and along the roads to it.

For information, the climatic conditions in Lebanon can be summarized as follows:

Temperature (deg C°) Relative humidity
Coastal zones | Mountanious | Bekaa Valley | Coastal zones | Mountanious | Bekaa Valley
zones Zones

Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max

Summer | 20 35 15 25 10 35 65 85 50 60 40 65

Winter | 7 15 -5 10 -1 15 60 75 55 75 55 80
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101.7 Bill of Quantities
101.7.1 Rates and Prices

The rates and prices inserted by the Contractor in the Bill of Quantities are to be the full and inclusive value of the work
described. They are to cover all costs, expenses and general risks which may be involved, together with all liabilities-
and obligations set forth or implied in the Specification and other documents on which the Tender is based. They must
include all plant, tools, materials, transport of men and materials, insurance and labour of every description. They must
also take into account the conditions referred to in the general Conditions, and include time lost due to weather,
payment of guaranteed minimum and holidays with pay. The cost of any travelling time subsistence and incentives
such as overtime etc. must be included in the rates and prices. Where any special risks, liabilities and obligations,
mentioned above or otherwise, cannot be dealt within the rates, then the price thereof is to be separately stated in items
provided for the purpose or added by the Tenderer.

Any item left unpriced shall be held to have had its cost included in the unit rates for other items of work.

101.7.2 Provisional Items and Quantities

Care shall be taken to distinguish between “Provisional items” which represent work they may not be required, and
“Provisional Quantities” which represent work that will be required but the quantity of which cannot be closely
estimated in preparing the Bill of Quantities and details of which will be given on site.

101.7.3 Methods of Measurement and Payment

The methods of measurement and payment for each trade are normally specified in the General Specification, provided
that where a different method of measurement is indicated in the Bill of Quantities or specified in the Particular
Specification, the Bill of Quantities and the Particular Specification, in that order, take precedence over the General
Specification.

Where no method of measurement is specified in any of the foregoing documents, the work will be measured in
accordance with the latest edition of the Standard Method of Measurement of Civil Engineering Quantities, published
by the Institution of Civil Engineers of London, UK.

101.8 Units

In this Specification, on the Drawings and in the Bill of Quantities the S.I. (Systeme International d’Unites) metric
system of dimensioning has been employed.

Where dimensions are given in metric units for materials which are only available in Imperial dimensions, the
Contractor may, subject to his obtaining prior approval of the Engineer, substitute suitable sizes of materials as are
available in the Imperial system. Such approval shall not unreasonably be withheld, provided that there is no difficulty
in making interface connections with any other parts of the Works.

101.9 Standards

For convenience and in order to establish the necessary standards of quality, reference has been made in the Contract
Documents, to specifications issued by International Standards. Such specifications shall be defined and referred to
hereinafter as “Standard Specifications” and shall be the latest editions of such Standard Specifications issued prior to
the issue of Tender Documents together with such additions and amendments to such editions as may have been issued
prior to the same date. Subject to the approval of the Engineer, any other internationally accepted Standard which
specifies an equal quality of work may be used.
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In reference to Standard Specifications, the following abbreviations have been employed:

B.S. British Standard
ASTM. American Society for Testing Materials
D.LN. Deutsche Industrie Normen
1.S.0. International Organization for Standardisation
A.ASH.T.O. American Association of State Highway and Transport
Officials
AWWA. American Water Works Association
N.F. Normes Frangaise
AFNOR Association Francaise de Normalisation
101.10 Survey and Setting Out

101.10.1 Engineer’s Benchmarks and Survey Markers

Prior to the commencement of the work, the Contractor will receive from the Engineer a number of benchmarks and
survey markers on the Site. Before starting any work, the Contractor shall check the alignment and levels of the
benchmarks and markers in the presence of the Engineer’s Representative and shall correct any error or mis-alignment
which may be discovered during such checking with the consent of the Engineer’s Representative. Thereafter, the
Contractor shall establish from these corrected benchmarks and markers all levels and lines necessary for the
performance of the work.

The Contractor shall be responsible for the preservation of the benchmarks and markers during the entire period of
construction, and shall at his own cost repair or replace any of them that may be damaged, destroyed, or removed by
any cause whatsoever.

101.10.2 Setting Out

The Contractor shall appoint and employ the necessary qualified and experienced staff to set out the work accurately
and shall establish and locate all lines and levels and be responsible for the correct location of all works.

Whether or not directed by the Engineer’s Representative, the Contractor shall take such levels and dimensions as may
be required prior to disturbance of the ground for the purpose of measurement and these shall be agreed between the
Contractor and the Engineer’s Representative in writing before any of the surface is disturbed or covered up.

The Contractor shall establish parallel survey lines or other points of reference at a safe distance, permitting the re-
establishment of lines and points, wherever the original lines and points must inevitably be destroyed or removed during
the progress of work.

101.10.3 Surveying for Measurement of Earthwork

All intermediate and final surveying necessary for the establishment of quantities of excavation and earthfill will be
done by the Contractor, who shall establish elevation points and prepare cross-sections sufficient to permit an accurate
calculation of the quantities of earthwork. The Contractor shall notify the Engineer’s Representative at least three days
in advance of his intention to perform such measurements. The cross-sections prepared by the Contractor and approved
by the Engineer’s Representative shall be basis for the measurement and payment of earthworks.

101.10.4 Payment

Unless specific items are included in the Bill of Quantities, the cost of all surveying, modifications to drawings, setting
out, and measuring to be done by the Contractor and all other expenses incurred by him in complying with the
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requirements of this section shall be deemed to be included by the Contractor in his unit rates for the various items in
the Bill of Quantities and shall not be paid for separately.

101.11 Programme of Works and Progress Reports

The time allocated for the performance and completion of all works under this Contract shall be as stated in the
Appendix to Form of Tender (Volume 2 of Contract Documents).

The Contractor shall submit to the Engineer, before commencing work on site, a fully detailed programme showing the
order or procedure and method by which he proposes to carry out the construction and completion of the Works, and
particularly of the organisation and staff proposed to direct and administer the performance of the Contract.

The information to be supplied to the Engineer shall also include drawings showing the general arrangement of his
temporary offices, camps, storage sheds, building and access roads, and details of Construction Plant and Temporary
Works proposed.

The Contractor when preparing his programme shall take due account of the time required for the delivery of materials.
The Engineer will check the proposed programme and will return same to the Contractor within 14 days of its receipt
with his approval or comments and requirements for changes (if any). The Contractor shall make all requested
corrections and changes not later than 7 days after having received the Engineer’s comments. The programme as finally
agreed to and approved by the Engineer will serve as the only basis for the carrying out of the Works.

After the commencement of each and any part of the Contract, the Contractor shall forward to the Engineer in triplicate,
for each calendar month, a progress report and a chart showing the approved programme, the work completed to date
and the progress made during the month. Such monthly progress reports and charts shall be submitted by the Contractor
to the Engineer or his Representative not later than the 6th day of the month following that to which the report and chart
refer.

101.12 Work Sites
101.12.1 Right of Way and Sites of Works

The Employer will provide all the necessary rights of way, lands and sites on which the Works are to be carried out and
will designate the access roads to the sites which the Contractor will be permitted to use.

In no case shall the Contractor occupy lands, right-of-ways or way-leaves without the previous written permission of the
Engineer.

101.12.2 Contractor’s Work Area

The location of the Contractor’s work area, i.e. the area or areas where the Contractor may set up his offices, stores,
workshops, yards for mechanical plant, etc., and transport depots, shall be agreed beforehand with the Engineer and
shall be such as to avoid obstruction and nuisance to the public. The Contractor shall provide, within his work area, a
Site Office for the use of his agent where written instructions from the Engineer may be delivered.

The Contractor shall make his own arrangements for and pay all costs incurred in the use of such areas of land as he
may require for work areas for the purpose of the Contract.
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101.12.3 Access and Construction Roads

The Contractor shall at his own expense construct and maintain within the right of way any temporary access roads and
construction roads on the work sites that he deems necessary for the proper performance of the works, but the routes of
such temporary roads and the method of their construction shall be subject to the Engineer’s approval.

The Contractor will be permitted the use of existing roads on the Site provided that such use is co-ordinated with other
users.

The Contractor will be permitted to use public roads as access roads to the Works only after having obtained permission
in writing from the relevant Authorities and from the Engineer. The Contractor shall strictly adhere to all requirements
and conditions prescribed by the relevant Authorities and set out in Clauses 29 and 30 of the Conditions of Contract.
The cost of preparation and maintenance of all access and construction roads and all costs incurred in complying with
the requirements of this subsection shall be deemed to be included by the Contractor in his unit rates for the various
items in the Bill of Quantities and shall not be paid for separately.

101.12.4 Existing Services

The Contractor shall make himself acquainted with the position of all existing works and services inter alia roads,
sewers, storm water drains, cables for electricity and the telephone lines, telephone and lighting poles, and water mains,
before any excavation is commenced.

The Contractor will be held responsible for damage caused in the course of the execution of the Works to such existing
works and services and shall indemnify the Employer, the Engineer and their agents against any claims arising from
such damage (including consequential damages). Any damage caused must be made good at the Contractor’s own
expense.

Where the works required the crossing of existing roads, railways, fuel pipelines and services, the Contractor shall
obtain the prior permission of and shall make all necessary arrangements with the relevant authorities and/or owners of
said utilities and shall obtain their consent to the time and manner of execution of all work connected with such
crossings.

When crossing a road in public use the Contractor shall either leave half the width of the road free for traffic or shall
construct a bypass, as may be required by the road authority. The length, width and shape of any such bypass and the
mode of its construction shall be as directed by the Engineer, but shall at all times permit for the passage of traffic using
the main road. The Contractor shall put up warning and traffic signs, and shall employ flagmen to direct the traffic and
shall mark the road crossings and put up lights from sunset to sunrise.

The Engineer’s Representative may order the Contractor to repair bypasses, strengthen any temporary structures, put up
additional signs or lights and generally improve the arrangements as he may deem necessary, and the Contractor shall
forthwith comply with such orders. Regardless of whether or not the Engineer’s Representative orders any such repairs
of improvements, the Contractor shall remain solely responsible for the proper performance of all work in connection
with the erection, maintenance and subsequent removal of all temporary structures required under this Clause, to the
complete satisfaction of the Engineer.

Where the Works cross existing pipes, sewers, drains, channels, telephone or power lines and cables, the Contractor
shall be responsible for the preservation of all such utilities in a good and serviceable condition during the execution of
the Works and shall see to it that any damage done to any of the services be immediately repaired. Inasfar as necessary,
the Contractor shall construct temporary bypasses for such pipes, channels and cables and restore them to their original
position after the work at the junction or crossing has been completed.

The Contractor shall construct all bypasses and do all repaits to roads, pipes, channels and cables in accordance with the
requirements of the proper authorities and/or the owners thereof or shall bear the expenses of all such work done by
them.

Existing access to lands, property and all other facilities shall be maintained by the Contractor during the continuance of
the Works to the Engineer’s satisfaction.
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Where work is being carried out in the vicinity of overhead power lines the Contractor shall take special measures to
ensure that all persons working in such areas are aware of the relatively large distance that high voltage electricity can
“short” to earth when cranes or other large masses of steel are in the vicinity of power lines and that adequate safety
precautions are being taken. The Contractor shall ensure that none of his employees commits any act which will cause
damage from, or to, overhead power lines.

Unless specific items are included in the Bill of Quantities, the cost of all works required under this section shall be
deemed to be included by the Contractor in his unit rates for the various items in the Bill of Quantities and shall not be
paid for separately.

101.13 Water and Power for use in the Works

The Contractor shall be solely responsible for the location, procurement and maintenance of water supplies adequate in
quality and quantity to meet his obligations under the Contract.

The Contractor shall be responsible for the supply of all electric power to meet his obligations under the Contract and
for the distribution thereof.

All costs associated with the supply of water and power shall be deemed to be included by the Contractor in his unit
rates for the various items in the Bill of Quantities and shall not be paid for separately.

101.14 Building Regulations

All buildings erected by the Contractor upon the Site and Work Area shall comply with all Laws and local By-laws
insofar as they are applicable.

101.15 Works in the Dry

All parts of the Works are to be carried out in the dry, and shall be kept free at all times from surface or groundwater
from whatever source it may come to the satisfaction of the Engineer. Keeping the Works dry shall include all pumping
and diversion of water that may be necessary in carrying out the Works, also provision and filling-in of sump holes,
installation and operation of drains, pumps, well points etc., in a manner and with equipment and materials satisfactory
to the Engineer.

The Contractor shall, at his own expense, make such provision for the discharge of any water from the Works as shall
be satisfactory to the Engineer and to any person having rights over the lands or watercourses over or down which such
water is discharged. He shall hold the Employer indemnified against any claim that may be made through non-
compliance with this section. In the event of any interference with existing land or road drains due to the construction
of the Works or to the dumping of spoil, etc., within or without the limit of the Works, the Contractor shall take
immediately steps to restore the drainage to the satisfaction of the Engineer and the Owners, occupiers, or Authority
concerned.

Unless specific items are included in the Bill of Quantities, the cost of keeping the Works dry as specified in this
section, shall be deemed to be included by the Contractor in his unit rates for the various items in the Bill of Quantities
and shall not be paid for separately.

101.16 Watching, Fencing and Lighting

The Contractor shall employ competent watchmen and guard the Works by day and night.
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From the time that any portion of the Works shall be commenced, until the end of the works, the Contractor shall be
responsible for protecting the public and his workmen from anything dangerous to persons or property and for the safe
and easy passage of pedestrian, animal and vehicular traffic.

Any excavation, material dumps, soil dumps or other obstructions likely to cause injury to any person or thing shall be
suitably fenced off and at night protected by red wamning lights. The Contractor shall, at his own expense, and
immediately upon completion of any part of the Works, fill up all holes and trenches, and level all mounds and heaps of
earth which have been excavated or made in connection with the Works. The Contractor shall be responsible for the
payment of all costs, charges, damages and expenses incurred or sustained on account or in consequence of any accident
which may happen by reason of holes and trenches being dug and left or placed in improper locations.

Fencing shall consist of at least three 15 mm diameter hemp ropes or 4 mm diameter wires, or more, if required,
stretched tightly between poles, standards, etc., securely planted in solid ground, well clear of the excavation and
enclosing the spoil from the excavation. The poles, standards, etc., shall not be more than 15 m apart. If circumstances
require it, they shall be placed closer and the ropes or wires shall be stretched tight, approximately 0.40 m, 0.80 m and
1.20m, respectively, above the ground.

Banks of spoil of suitable height and form may be accepted by the Engineer in lieu of fencing.

Fences and spoil banks shall be clearly marked at the ends, all corners and along the length at intervals of not more than
15 m, by means of white lime-washed boards, discs, stones or oil drums during the day and by red lamps kept burning
at night. Markers shall be freshly lime-washed at regular intervals to ensure that they are white and clean.

The Contractor shall detail a man to trim and fill the lamps during the day and they shall be lit at least one half hour
before sunset and not extinguished until at least one half hour after sunrise.

If a road is closed, or partly closed, to traffic, temporary traffic signs and barricades shall be erected by the Contractor,
to the satisfaction of the Engineer and the Police, to give proper warning to traffic and to the public. Road signs shall be
not less than 1.20 m x 0.80 m in size, surmounted by a red circle. Lettering shall be black, on a yellow ground and shall
incorporate reflective material. The signs shall be adequately illuminated at night. The Contractor shall be solely
responsible for the proper control of all traffic.

The cost of watching, fencing and lighting and all other costs incurred in complying with the requirements of this
section shall be deemed to be included by the Contractor in his unit rates for the various items in the Bill of Quantities
and shall not be paid for separately.

101.17 Preservation of Trees

No trees shall be cut down without prior permission of the legal public authority and the Engineer who will limit the
removal of trees to the minimum necessary to accommodate the Permanent Works.

If trees are cut down or damaged by the Contractor or his employees and without approval, then the Contractor shall
replace such trees at his own expense with trees of not less than two years of age obtained from a reputable nursery and
of species to be approved by the Engineer. The Contractor shall plant, water and ensure that the replacement trees are
properly established all at his own expense.

All costs incurred in complying with the requirements of this section shall be deemed to be included by the Contractor
in his unit rates for the various items on the Bill of Quantities and shall not be paid for separately.

101.18 Works Executed by the Employer or by Other Contractors

The Employer reserves the right to execute on the Site works not included under this Contract and to employ for this
purpose either his own employees or another Contractor whose contract may be either a sub-contract under this
Contract, or an entirely separate Contract. The Contractor shall ensure that neither his own operations nor trespass by
his employees shall interfere with the operations of the Employer or his Contractor employed on such Works and the
same obligations shall be imposed on the Employer or other Contractor in respect of work being executed under this
Contract.
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101.19 Materials
101.19.1 General

All materials shall be of the best quality throughout. Materials delivered to the Works shall be equal in all respects to
the samples approved by the Engineer. The methods of stocking, mixing, transporting, fixing, placing and applying all
materials shall be in compliance with the specifications and to the approval of the Engineer, who shall be kept advised
of any change of plan. Materials failing to comply with the Specifications shall be immediately removed from the
Works, at the Contractor’s expense.

All goods and materials used in the execution of the Contract shall comply in all respects with ISO 9000 Standards or
other equivalent standards approved by the Engineer.

101.19.2 Approval of Materials

Before entering into any sub-contract for the supply of any material or goods, the Contractor shall obtain the Engineer’s
approval in writing of the manufacturers and/or suppliers from whom he proposes to obtain such materials or goods. If
requested, the Contractor shall submit to the Engineer samples of such materials and shall have them tested in approved
laboratories. Such tests shall be carried out at least seven days prior to the inclusion of such materials in the Works.
The cost of all samples and tests shall be borne by the Contractor.

Should the Engineer, at any time, be dissatisfied with such material or goods or with the methods of production or
operation carried out at the manufacturer’s or supplier’s works or place of business, he shall be empowered to cancel his
previously given approval of such supplier and to specify any other supplier whom he may choose for the supply of
such material or goods. The Contractor shall then obtain such said material or goods from such other supplier and shall
bear any additional costs thereof.

Materials which, in the opinion of the Engineer, do not comply with the Specification, shall be classified as rejected
materials and shall be cut out and removed from the Works and replaced as directed by the Engineer, at the Contractor’s
own expense.

101.19.3

Where brand names or products of a specific manufacturer are specified in the Contract, the Contractor may, subject to
the Engineer’s approval (which shall not be unreasonably withheld) supply alternative materials, having similar
characteristics and showing performance and quality at least equal to those specified.

Whenever the Contractor wishes to propose an alternative material he shall submit detailed information concerning the
type of material and/or product, the Vendor’s name, drawings if required, test certificate, etc. If the alternative
material is not approved by the Engineer, the Contractor shall supply the material originally specified in the Contract.

If the price of the approved alternative material is in excess of the material specified in the Contract, the Contractor shall
not be entitled to extra payment over the rates in the Bill of Quantities.

101.19.4 Supply by Contractor

Pursuant to Clause 36 of the Conditions of Contract, all materials required in the Works, except as otherwise provided
for in the Contract, shall be supplied by the Contractor and the cost thereof shall be included by the Contractor in his
rates in the Bill of Quantities.
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The Contractor’s Tender shall be construed as an undertaking that all the materials and equipment to be provided by the
Contractor are in his possession, or readily available and will be delivered to the Site in accordance with the Time
Schedule.

101.20 Maintenance of Works

During the period of maintenance the Contractor shall maintain the Works and make all repairs, as defined in clauses 49
and 50 of the Conditions of Contract.

After the commencement of the Period of Maintenance, the Contractor shall do nothing which might endanger the
safety of the Public and he shall carry out all instructions of the Engineer or other duly authorised person or authority in
this regard. Throughout the Period of Maintenance the Contractor shall notify the Engineer what work or operations it
is intended to be carried out on the Site and he shall carry out any instruction which the Engineer may give as to times
and manner of working so that any inconvenience to the Public is kept to a minimum.

The Engineer will give the Contractor due notice of his intention to carry out any inspections during the Period of
Maintenance and the Contractor shall upon receipt of such notice arrange for a responsible representative to be present
at the times and dates named by the Engineer. This representative shall render all necessary assistance and take note of
all matters and things to which his attention is directed by the Engineer.

101.21 Works Log Book

The Engineer’s Representative will keep a Works Log Book on the Site.

To assist the Engineer’s Representative in keeping the Log Book, the Contractor shall supply daily to him full details in
writing on the following:

The number of workmen of the various trades and grades employed in carrying out the Works.
Quantities of the various materials brought to or removed from the Site.

Quantities of the materials incorporated by the Contractor in the Works.

Constructional Plants and Contractor’s equipment brought to and removed from the Site.

The use of Constructional Plant in the Performance of the Works.

Other details as requested by the Engineer’s Representative.

kRN

The Engineer’s Representative may, if he so desires, use the above data to conduct the Log Book. However, such data
shall not bind the Employer or the Engineer in any manner whatsoever.

The Log Book will be signed by the Engineer’s Representative, and a signed copy of the daily entries will be handed to
the Contractor or his authorized representative, who within 48 hours from the receipt of said copy, may object to any of
the entries therein by written notice to the Engineer’s Representative. Such objections by the Contractor shall be
recorded in the Log Book. If the Contractor or his authorized representative has not made any such objection within 48
hours as aforesaid, he shall be deemed to have confirmed the correctness of the data entered in the Log Book.

The Contractor may enter in the Log Book his remarks regarding the performance of the Works. However, such
remarks shall not bind the Employer or the Engineer.

Entries in the Log Book, except those to which the Contractor has objected in writing as described above, shall serve as
evidence between the parties as to facts included therein; however, they shall not in themselves from the basis for a
demand for any payment under the Contract.
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101.22 Resident Engineer’s Office

101.22.1 Construction

The Contractor shall, within 4 weeks of the issuance the order to commence of works, hand over to the Engineer a fully
completed, furnished and equipped Engineer’s office. The Contractor shall provide suitable temporary office space for
the Engineer until the office is completed.

All facilities provided for the Engineer and/or Employer’s staff shall be provided upon issuance the order to commence
of works and shall remain available until the end of the defects liability period or until such earlier time as the Engineer
may instruct.

The Contractor shall provide prefabricated portable or demountable offices or other as may be approved by the Engineer
for the sole use of the Engineer and his staff, comprising:

2 offices size of each approximately 4 mx 4 m
1 pantry
1 toilets

Entrance area with space for desk

Offices are to be of proprietary manufacture, with hard-wearing, easy-clean surfaces and robust and secure fittings.
Submit full details to the Engineer for approval before delivery to the Site and erection.

101.22.2 Furnishings

Each office shall contain:

desks with lockable drawers and swivel chairs
lockable steel filing cabinets

office chairs

drawing hanger for 10 sets

shelves

pin boards

waste paper baskets.

reference table

N —= NN

KITCHEN FURNITURE AND EQUIPMENT

refrigerator 14 cu. ft. capacity

water filter and 20 liters water cooler/hot/cold

electric boiling rings

stainless steel sink and drainer

heat resistant worktop

set of storage cupboards

set of crockery and cutlery for each member of the staff
large waste basket with cover.

and all necessary consumables for the making of beverages for the duration of the contract
LAVATORY FURNITURE AND EQUIPMENT

1 w.c. suite

toilet roil holder

wash hand basin

mirror

paper towel holder

soap dispenser

waste basket with cover.

bttt et ke
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and all necessary consumables.
and, in addition, the following shall be provided:

1 secretary's desk and swivel chair
2 large lockable sheet filing cabinets
1 photocopying machine similar to FT500 I with duplex, sorter and document feeder + consumables + all

photocopying papers pin boards, shelves and waste paper baskets.

SERVICES: The Contractor shall provide and maintain the following minimum services:
- heating and air-conditioning

- electric lighting and power

- water supply

- drainage system

- fire fighting appliances

- cleaning facilities and general attendance including all personal.

- All bills and charges related to the services shall be paid by the Contractor.

TELEPHONES: The Contractor shall provide a three separate telephone connection (one cellular) and one regular
phone line and one dedicated Facsimile service for the representative's offices, with PABX, extensions and telephone
set for each office, secretary and conference room and shall pay all charges.

At the end of the project all the above equipment shall remain the property of the Contractor.

101.22.3 Miscellaneous Facilities and Services

The Resident Engineer’s office shall be cleaned daily and provided with clean towels (every other day), soap, glasses
and at all times with a fresh and adequate supply of drinking water. The cost of these services shall be paid for by the
Contractor.

The Contractor shall be responsible for the security of all plans, papers, books, instruments from theft or fire during the
continuance of the Contract and his insurance policies shall cover the office of the Resident Engineer.

The Contractor shall provide a complete set of all ASTM, AASHTO, BS EN and other Standards, Materials Manuals
and Codes of Practice referred to in this Contract, or relevant thereto, shall be provided to the Engineer by the end of the
mobilization period.

The Contractor shall provide all ladders, access lighting facilities and assistance etc. required by the Engineer to inspect
any part of the Works.

The Contractor shall provide for the use of the Engineer when required by the Engineer, one total station surveying
equipment, all of approved type and make, complete with accessories and all instruments, tapes, staffs, poles, pegs,
stagings, moulds, templates, profiles, and all other requisites for checking and setting out and measurement of the Work.
The Contractor shall also provide, when required by the Engineer, the services of two experienced chainmen.

101.22.4 Maintenance and Removal

The Contractor shall fully maintain the Resident Engineer’s office throughout the Contract Period and effect all repairs,
painting etc. required during that period.

At the end of the Contract, the office with all its furnishings and facilities will revert to the Contractor who, upon
receiving the Engineer’s instructions to do so, shall dismantle the office and remove it, leaving the Site neat and tidy to
the Engineer’s satisfaction.
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101.22.5 Payment

Unless specific items are provided in the Bill of Quantities, the cost of the use by the Engineer and his staff of the
office, its furnishings and all facilities and the cost of their maintenance etc., all as specified in this Section, shall be
deemed to be included by the Contractor in his unit rates for the various items in the Bill of Quantities and shall not be
paid for separately.

101.23 Dayworks

When Dayworks are authorized by the Engineer all equipment, labour and materials shall be paid for at the rates listed
in the Schedule of Dayworks in the Bill of Quantities.

All major materials for Dayworks authorized by the Engineer but not included in the Schedule of Dayworks shall be
paid for on a Prime Cost basis. The Contractor shall be paid on the basis of paid invoices showing cost of materials less
any discount, paid receipts for transportation and handling charges and paid receipts for insurance on materials and
delivery of materials. Before authorizing the use of materials in Dayworks the Engineer may require the Contractor to
supply estimates of the costs of the materials.

The Contractor shall be compensated for his expenses, overhead, labour and profit involved in procuring and delivering
the materials by an amount equal to a percentage of the actual cost of the Prime Cost Sum.

101.24 WATER SAMPLES AND ANALYSES
101.24.1 Procedure

Water samples shall be out from the well. For the physico-chemical analyses, it is advisable to take a minimum of 2
liters of water. Whereas for the dosage of heavy metals and trace elements, it is necessary to take a minimum of 5 liters
of water. Water will be sampled according to the indications of the laboratory and/or of the Engineer, in one or several
small polyethylene flasks, with an eventual adjunction of certain substances.

The Contractor will install a regulating valve on the upper part of the pipe. The regulating valve will be fixed at a
minimum height of 0.50 m above the ground. The flask in which water is sampled will be rinsed 3 times with pumped
water before being filled. Each flask will be hermetically sealed and carefully labeled.

Water samples for bacteriological analyses will be taken in sterilized flasks of 250 to 500 ml. The regulating valve
should be imperatively previously sterilized. Sampling flasks should not be exposed to direct sunlight and kept at a
temperature of + 4 °C, before being transported to the laboratory within a maximum delay of 24 hours.

Physico-chemical and bacteriological analyses should be carried out by a laboratory approved by the Engineer.

101.24.2 Water analyses

Water analyses will be carried out and defined according to the French regulation method (decree N° 89.3 of January 3,
1989).

The required analyses are defined in accordance with:

- The origin of water: Ground or surface
- The treatment performed (if any)
—  The sampling point.

At each well head, a sample of raw water will be taken to undergo a complete analysis. According to the sampling
point:

—  First analysis before starting works: Type P2P - C3 + B3
—  Second analysis upon completion of works: Type P1 - C2 + B2.
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101.24.3 Essential elements, measurements and criteria for each type of analysis
(Tables 1, 2 and 3).

Table 1:Bacteriological analysis

BACTERIOLOGICAL ANALYSES
Limited (B1) Summary (B2) Completed (B3)
Thermoduric coliforms. | Thermoduric coliforms. Thermoduric coliforms.
Fecal streptococci Fecal streptococci. Fecal streptococci. Coliforms.
Count of aerobic bacteria revivable | Count of anaerobic bacteria
at 22 °C et 37 °C. revivable at 22 °C et 37 °C.
Spores of sulfite-reducing anaerobic
bacteria.

Table 2: Standard analyses defined in accordance with the sampling point.

Site Source Production Distribution
At point of | After treatment and prior to discharge, or at the
withdrawal, point of withdrawal if no treatment is performed
treatment performed | (P) In network (D)
(R)
(R.P) (R.S.) (P1) (P2) (P3) (D1) (D2)
Origin  of | Ground | Surface | Ground Ground Ground Ground
the water water water water and water and | water and | water
surface surface surface and surface
water water water water
Ground Surface
water water
(P2P) (P2S)
Standard B1 B1 - - - - - -
Analyses - - - - - - B2 -
- _ B3 - - - - -
- - - - - - C1 -
- - C2 - - - - C2
C3 C3 - C3 C3 - - -
- Cda - - Cda Cda - -
- Cdc - - - Cé4c - C4b
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Table 3: Types of physico-chemical analyses

PHYSICO-CHEMICAL ANALYSES
Limited  physico- | Summary physico- | Complete physico- | Specific physico-chemical analyses
chemical analyses chemical analyses chemical analyses (C4)
(&3)) (€2 (C3)
Cda C4b Cidc
Organoleptic - Appearance | - Appearance | - Appearance
parameters (qualitative): odour, | (qualitative): odour, | (quantitative):
taste, colour taste, colour odour, taste, colour
- Turbidity - Turbidity - Turbidity
Physico- -pH - Temperature - Temperature
chemical - Conductivity -pH -pH
parameters - Conductivity - Conductivity
- Nitrates - Chlorides
Natural structute - 3 of the following | - Sulphates
of the water parameters: nitrates, | - Silica
ammonium, - Calcium
chlorides, sulfates, | - Magnesium
permangante value,, | - Sodium
metyl orange | - Potassium
alkalinity or total | - Aluminium
hardness. -DS
- Dissolved oxygen
- Free carbon
dioxide (marble
test) or
calculation of
carbonate balance
- Carbonates
- Hydrogen-
carbonates.
Parameters - Nitrates - Kjeldahl | - Iron
concerning -Nitrites nifrogen. - Copper
undesirable - Ammonium - Dissolved | - Zinc.
substances - Permanganate | hydro-
value, hot, in acid | carbons
medium - Surface
- Hydrogen sulphide | agents
- Iron - Phenol
- Copper index
- Zinc
- Manganese
- Phosphorus
- Fluorine
- Residual chlorine | - Residual chlorine | - Residual chlorine
or any other | or any other | or any other
parameter relating to | parameter relating to | parameter relating
the disinfection | the disinfection | to the disinfection
treatment treatment treatment.
Parameters -Cadmium |- Arsenic
concerning toxic - Lead - Cyanides
substances -PAH -Chromium
- Mercury
- Selenium.
Other - Pesticides
parameters - Volatile
halogenated
organic
compounds.
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101.24.4 Interpretation of analyses (Potability)

The results will be compared to the values set by:

- EEC directives/No/ 80/779/EEC-Official Journal of the European Communities, August 30, 1980. This
directive groups together 62 admissible value parameters (guide level and maximum admissible concentration).

- WHO recommendations (Geneva 1986). Grouping parameters into five categories.

- French regulations (Decree No. 89.3-Official Journal of January 3, 1989). This decree groups analyses types and
tables of admissible physico-chemical and bacteriological parameters relating to the definition of water
potability.

These analyses will be given to the administration for the interpretation of data and the follow up.

101.24.5 Interpretation of analyses (corrosion)

During its transportation or use, water may cause various changes to the materials with which it is in contact. The most
frequent deterioration is metal corrosion.

—  Effects of aeration conditions (O.H):
e Corrosion in a non aerated place: corrosion caused by hydrogen
e Corrosion in an aerated place: corrosion caused by oxygen.

The iron-water equilibrium potential in the absence of oxygen, and the oxygen and hydrogen electrodes
equilibrium potentials will be controlled according to the pH value of the water.

Effects of the mineralization influence (T.D.S.-T.A.C.)
e The global mineralization of water increases its conductivity and decreases its resistance to
corrosion. In particular, the concentration of chloride shall be verified (RYZNAR index).

- Effect of temperature variation

In conclusion, the approved laboratory should confirm, according to total mineralization and pH, the action of water and
temperature on the different metals.
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VOLUME 4
PARTICULAR SPECIFICATIONS

Part 1 - General Requirements
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101.20 ACCESS TO PROPERTIES
101.21 TOPOGRAPHIC SURVEY
101.22 DRAWINGS AND DOCUMENTS

101.23 MEASUREMENT AND PAYMENT

PART 1

GENERAL REQUIREMENTS
101 INTRODUCTION

General requirement items will not be mentioned as separate items in the bill of quantities of the project. It is the
contractor’s responsibility to include its cost while pricing the mentioned items in the BOQ.

102 APPLICATION OF PARTICULAR SPECIFICATION

This Particular Specification is to be read and construed together with the General Specification contained in Volume 3
of the Contract Documents for this Tender. In case of ambiguities or discrepancies between this Particular Specification
and the General Specification, the Particular Specification shall prevail, except if and to the extent otherwise provided
by the Contract or directed by the Engineer.

Whenever the term “Specification” without further qualification is used in the Contract Documents, it shall mean the
General Specification together with the Particular Specification.

103 LOCATION OF WORKS

The Works cover the construction of a transmission line in Jbeil caza from two proposed wells in Madiq spring
catchment to Nahr Ibrahim area where it will be connected to an existing 500mm pipeline going to Jbeil WTP. That
works will include all related civil and electromechanical works to ensure the proper functioning of the system.

The Contractor shall cooperate with all parties such as municipalities, Public Works Department, Electricity of
Lebanon, Telecommunications Authority, adjacent plot owner and all other necessary authority (where needed) for any
required work inside or outside the mentioned working area.

104 THE SITE

For work along pipelines within public roads and tracks, the limits of the Site (Conditions of Contract Sub-Clause 1.1)
shall be the limits of land in public ownership which shall be taken to be any boundary fence or wall or if there is no
such clearly identified boundary the width shall be taken as one meter beyond the edge of the carriageway.

For work along pipelines within private land or open country the Site shall comprise an easement width conforming to
the relevant land acquisition documents.

For works within valve chambers, the limits of the Site shall be the limits of land in public ownership.
In some areas the width of the Site will be physically restricted by physical boundaries such as boundary wall or by

natural topographic features. The Contractor shall have inspected the Site and shall have included for the provision of
any additional working area that he may require outside the limits of the Site.
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105 SCOPE OF WORK

The construction works in the present contract are listed below:

Pipe Works (Civil Works)

- Excavation and backfilling works.

- Concrete and steel reinforcement works.

- Waterproofing works.

- Cutting and reinstatement of roads.

- Construction of a 500mm HDPE (Around 4km) & DI (Around 3km) Transmission Line with a total length of
around 7 km.

For the Electro-Mechanical works:

- Supply and installation of new hydraulic accessories (valves, air-release valves, gate valves, etc...).
106 CONDITIONS PREVAILING AT SITE OF WORKS

The Contractor’s attention is drawn to his obligation to satisfy himself, before submitting his Tender, as to the
conditions prevailing at the Site of Works and its surroundings and relevant sections of the General Specification.

107 PRIVATE LANDS

The Contractor shall not enter upon or occupy with men, tools, or materials of any nature, any lands other than the
waorking areas shown on the Drawings, except after consent shall have been received by him from the proper parties and
a certified copy of such consent shall have been furnished to the Engineer. Any rentals or damages paid for occupying
private lands shall be at the Contractor’s expense.

108 EXISTING SERVICES

In the course of works, the Contractor will encounter within the limits of the working areas and in the vicinity,
miscellaneous above ground and underground services such as drains, pipes, cables, telephone and electric poles and
lines, water supply and similar existing services. The Contractor’s attention is directed to the provisions of Clause
101.12.4 of the General Specification with regard to such existing services.

109 ACCESS ROADS

The necessity of construction of Access Roads and/or temporary roads may arise, in which case it
shall be executed at the contractor’s responsibility and expenses in coordination with the concerned
Authorities and according to the Engineer’s requirements.

110 program and monitoring

It is a primary requirement of the Employer that a comprehensive knowledge of the status of progress to date, predicted
progress, costs and cash flow forecasts is available at all times. The Contractor shall be responsible of the requisite
information and shall be responsible for programming the Works, preparation of cash flow estimates and measuring and
reporting the progress of the works in an approved format. In order that programming, progress measurements and
reporting is executed in a timely and efficient manner, the Contractor shall program the Works, monitor progress and
generate cost reports and cash flow projections by utilizing a recognized industry standard approved P.C. based Project
Management sofiware package.
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The Contractor’s master program and cash flow estimates and subsequent updates, shall, as a minimum, detail the
sequence of procurement, installing, testing and commissioning, and handing over for each of the work items including
each item described in the Bill of Quantities.

At least 21 days prior to taking possession of any portion of the Site and starting of work, the Contractor shall submit a
detailed construction program for that portion of the Site. The detailed construction program shall be to a level to
adequately identify the intended sequence of working on each individual item of work. The minimum level of detail
shall not be less than that needed to identify each individual payment item included in the Bill of Quantities.

The Engineer’s obligation to measure the Works shall be dependent on the Work being programmed and progress being
monitored and reported in accordance with the requirements of the Contract.

111 LIST OF ABREVIATIONS

In the Contract Documents, the following abbreviations have been employed:

uPVvC - Unplasticized Polyvinyl Chloride
D.L - Ductile Iron

R.C. - Reinforced Concrete
C.I - Cast Iron

G.S. - General Specification
C.0.C. - Conditions of Contract
B.0.Q. - Bill of Quantity

PN - Nominal Pressure

DN - Nominal Diameter

1D - Inner Diameter

OD - Outer Diameter

112 OR EQUAL CLAUSE

Wherever references to Standard Specifications, such as British Standards, are made, they shall not be construed to
restrict materials to British products. Materials from other scheduled countries will be considered provided that the
producer of the material certifies its conformity to the appropriate Standard Specification.

Similarly, whenever a required material or article is specified or shown in the plans by using the name of the proprietary
product or of a particular manufacturer or vendor, any material or article which will perform adequately the duties
imposed by the general design will be considered equal and satisfactory provided the material or article so proposed is
of equal substance and function in the Engineer’s opinion. It shall not be purchased or installed without his written
approval.

113 GOVERNMENT REGULATIONS

The Contractor shall comply with all provisions of the rules, regulations and orders of Government and Municipal
agencies, such as the Public Works Department, Electricity of Lebanon, and Telecommunications Authority.

The Contractor shall co-operate with the Employer in promptly furnishing any information that may be required by such
governmental agencies. It shall be the obligation of the Contractor to keep himself informed of these governmental
rules, regulations, and orders and the Contractor shall make the requirements of this article a part of any sub-contract he
may enter into.

114 FACILITIES FOR THE ENGINEER’S REPRESENTATIVE

The Contractor shall provide a suitably located office (in the project zone) for the resident engineer. The contractor shall
provide furniture and the maintaining and cleaning of the Resident Engineer’s office including all related costs. The
Resident Engineer’s office shall have a minimum area of 20-30 m2 and shall be equipped with all the necessary items
for the good performance of the supervision team, these items shall include but not be limited to:

- Tables, desks, chairs, shelves, cabinets, etc., ...
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- Electrical supply, potable water supply, toilet, sewage disposal system, ...

- Air conditioners, heaters,

- Telephones and related charges.
The Contractor shall also provide any necessary protective clothing and safety equipment for the use of authorized
visitors to the site including the Employer and his staff and Representatives and those of any relevant authority who
have reason to visit the site.

115 ACCESS TO WORK

The Engineer and his duly appointed representatives and the Employer or his representatives or agents may at any time
and for any purpose whatsoever enter into and upon the work and the premises used by the Contractor. The Contractor
shall provide free, proper, and safe facilities therefore.

116 SURVEY AND SETTING OUT

All levels used for construction shall be referred to the National Height Datum.
The Contractor shall be responsible for obtaining the location and values of the permanent bench Marks. In cases where
such bench Marks do not exist, a site datum shall be agreed with the Engineer.

Prior to the commencement of the work the Engineer shall approve all plans showing benchmarks, limits of plot and
auxiliary baselines. The Contractor, under the supervision of the Engineer, shall set out on-site and erect appropriate
permanent markers where instructed by the Engineer.

The Contractor shall employ an experienced licensed Surveyor for the duration of the Contract. He shall furnish the
Engineer with a duly signed map showing the various centerlines, baselines, reference points permitting the renewal of
markers and boundaries of parcels and blocks, if destroyed. Before starting and during earthwork on the site, the
Contractor shall set out a net of square coordinates at distances not exceeding 10 m in each direction. A peg shall be
driven at each intersection and at other relevant points and levels of peg tops and of ground at the same spot shall be
measured.

The levels of the ground and the levels and dimensions of existing features shown on the Drawings are not guaranteed
to be correct.

Wherever dimensions or levels are marked on the Drawings such dimensions or levels shall take precedence over
dimensions scaled from the Drawings. Where no dimensions or levels are shown on the Drawings, instructions shall be
obtained from the Engineer. Large scale drawings shall be taken in preference to drawings of smaller scale.

117 notice boards

The Contractor shall provide and erect sign boards at the sites where works are being executed, giving information to
the public on the Project and the Employer and further details as will be prescribed by the Employer. The location and
number of the sign boards at the sites will be indicated by the Engineer. The Contractor shall maintain, alter, move and
adapt the sign boards from time to time as instructed by the Engineer. The display of any named Subcontractors or any
other information associated with the Works shall be to the approval of the Engineer.

118 MANUFACTURE'’S certificates

The Contractor shall furnish the Engineer with a manufacture’s certificate confirming compliance to the specification in
respect of all items of equipment.

The original and one copy of the manufacturer’s certificate shall be delivered to the Engineer not later than 14 days
prior to the intended date of delivery of the Item to site.
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119 WARRANTY

A. Submittal Time:
Submit written warranties on request of Engineer for designated portions of the Work where commencement of

warranties other than date of Substantial Completion is indicated.

B. Partial Occupancy:
Submit properly executed warranties within 15 days of completion of designated portions of the Work that are
completed and occupied or used by Owner during construction period by separate agreement with Contractor.

C. Organize warranty documents into an orderly sequence based on the table of contents
of the Project Manual.
1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to
accommodate contents, and sized to receive 8-1/2-by-11- inch (115-by-280-mm) paper.
2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark tab to identify the
product or installation. Provide a typed description of the product or installation, including the name of the
product and the name, address, and telephone number of Installer.
3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name,
and name of Contractor.

D. Provide additional copies of each warranty to include in operation and maintenance
manuals.

120 precautions against contamination of THE work

The Contractor shall at all times take every possible precaution against contamination of the works. The site and all
permanent and temporary works shall be kept in a clean, tidy and sanitary condition. The Contractor shall at all times
take measures to avoid contamination of the existing water courses and drains by petrol, oil or other harmful materials.

121 access to properties

The Contractor shall not disrupt any private or public access way without first providing alternative arrangements.

Moreover, it is the contractor’s responsibility to ensure receiving necessary permits from all concerned authorities in
order to guarantee safe and legal access to necessary propetties (Private or Public).

122 topographic survey

Where the Contractor gets the approval of the Engineer to execute a topographical survey, mapping shall be at 1:200
with contour lines at an interval of 1 meter. A ground profile along the centerline of the pipe route shall be provided
and shall be at the same scale of the construction drawings relatives to the contract.

The extent of mapping shall be the width of roads or dual carriage ways up to the property lines on either side of the
public land, or one meter from the edge of road which ever is nearer to the road centerline.

In open areas and along water courses the mapping corridor shall be 20 meters. The mapping shall be supplied on film
plotted from digital data.

All control points, and heights shall be related to the National Height Datum in meters. Station Descriptions with
distances to reference objects and a list of coordinates and heights shall be submitted to the Engineer.
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Permanent bench marks shall be constructed from steel pins, road nails or painted marks on existing stable features. A
minimum of two site bench marks shall be established on existing stable features.

All man-made hand detail features, road edges, curbs, existing manholes, inspection covers, culverts, and underground
service pipeline shall be surveyed in their true position and shown by conventional symbols. The detection of the
existing services will be paid separately and must be approved by the Engineer.

Any surveyor who will subcontract topographical works from the Contractor shall be approved of by the Engineer.
However, the Contractor will still be held responsible for the accuracy of the survey until it gets approved by the
Engineer.

123 drawings and DOCUMENTS

All drawings and documents submitted by the Contractor shall have been checked and signed, shall be ready for issue
and shall bear the title of the drawing, the scale, the date, the Contract number and name, the document number
complying with an approved numbering system, the name and references of the Contractor, the name of the Employer
and the Engineer, the date of approval by the Contractor and the signature of the person responsible for the approval.

Unless otherwise specified, the Contractor shall allow a minimum of 15 days for approval of drawings and documents
by the Engineer.

124 MEASUREMENT AND PAYMENT

Unless otherwise provided for in the B.0.Q, all costs incurred in complying with the requirements of this Division 101
shall be deemed to be included by the Contractor in his unit rates in the Bill of Quantities and shall not be paid for
separately.

125 PRE AND POST-INSTALLATION DOCUMENTS

Documentation shall include, but not limited to, the following:

e Method Statement

e Shop Drawings

e Technical Data Sheets

¢ Time Schedule

e As-built drawings.

e Operation and maintenance

e Test, commissioning and calibration reports.

e Acceptance certificates.

e Warranty-conditions, start dates, end dates.

e Health and safety plan, including the risk analysis

126 DEFECTS LIABILITY PERIOD

The Contractor guarantees that all the supplies delivered according to the terms of the
Contract are new, have never been used, are of the latest pattern put into service and have
undergone all necessary improvements relating to design and materials.

«—  Page 55 of 196 2 2af2026 b g3 i Gl Alna 30 pbe 500 il s

fy



Contractor shall bear the liability on any system defect that may arise in consequence to new drive
installation.

Moreover, the Contractor guarantees that all the delivered supplies have no defects owing to their
design, to the constituent material or to their use.

The Defects Liability Period remains valid for 12 months as from the date of Taking Over.

During the Defects Liability Period the Contractor shall supervise the maintenance of the
installations.

During the Defects Liability Period, the Contractor is bound to carry out all modifications, setting
up, adjustments required for the replacement of the defective parts, so that the equipment meet the
conditions set out in the Contract.

If during the Defects Liability Period an equipment is stopped due to defects attributable to the
Contractor, especially in the case of abnormal wear, deterioration or malfunction of a main
component, the Defects Liability Period for this equipment is extended to cover the period of time
during which the equipment was out of order.

If during the Defects Liability Period, it is necessary to replace a component due to an

abnormal wear, deterioration or malfunction, the Defects Liability Period of this component is
counted from the moment the replacing parts are put into service. In this case, the Engineer can, at
the end of the Defects Liability Period retain an amount of money equal to twice the price of the
component determined at the moment of the replacement. This amount shall not be fully paid up
until the end of the Defects Liability Period proper to this component,

provided that the latter was proved consistent with the clauses of the Contract.

The Contractor affords all the expenses resulting from the above-mentioned operations
including the cost of transportation, on site disassembling and reassembling and customs dues, etc...

Are excluded, expenses resulting from a deterioration owing to a negligence or an operation error
and attributable to the Employer, or due to operation conditions that are not consistent with the
instructions of operation and maintenance given by the contractor. After having examined these
defects not attributable to him, the Contractor shall inform the Engineer within a period of ten
working days only, under a penalty of foreclosure.

The Contractor is not responsible for the components supplied, repaired, modified or replaced by
the Employer or his representative without the written approval of the Contractor.

However, this does not include the cases where the Employer carries out urgent repairs or
replacements in the event of non-compliance by the Contractor to the conditions mentioned
hereinafter.

If it has been proved that the noticed defect is caused by a systematic etror of design of equipment,
the Contractor should replace or modify all identical parts used on the other equipment mentioned
in the Contract, even though they did not give rise to any accident. All works incumbent on the
Contractor during the Defects Liability Period should be executed as soon as possible, taking into
consideration the operation requirements.
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The Contractor should, however, afford all provisional repairs to meet to the best these
requirements, while reducing to the minimum the time during which equipment is partially or
totally not operational.

The end of the Defects Liability Period will be declared following satisfactory Test on completion
results.

Following the system handover, the contractor is encouraged to offer the client a maintenance
contract for the PV system. The contract shall be holistic and shall include adequate cleaning for the
PV plant and proactive maintenance for the subsystems.
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201 GENERAL

201.1Life Span of Concrete Structure

New works are to be designed for a life of 50 years.

201.2Codes and Standards

Complementary or new design shall as far as possible be carried out in compliance with relevant International Standards
such as:

— BS Standards.

—  ACI and Uniform Building code.
— EUROCODES

— AFPS 90

or equivalent standards

201.3S0il Parameters

The Contractor shall carry out soil investigations to satisfy himself with the prevailing soil conditions for all sites.
101.4 materials

201.4.1Grades of Concrete

The minimum grades of concrete for the various structures are given as follows:

Grade Component

C30 Reinforced concrete for Reservoirs (400 Kg
cement/cu.m)

C30 Reinforced concrete for Buildings and Structures (350
Kg cement/cu.m)

C25 Reinforced concrete for thrust blocks (350 Kg
cement/cu.m)

C20 Mass concrete and Blinding concrete (250 Kg
cement/cu.m)

Reinforced and mass concrete must be vibrated. Cement used for structures in contact with wastewater and buried
surfaces in contact with underground water shall be sulfate resisting Portland cement (BS 4027). Cement for all other
structures shall be ordinary or/and rapid hardening Portland cement (BS12).

Admixtures and mix design of the different Grades of concrete shall be submitted for approval prior to commencing the
work.

201.4.2Reinforcement

All reinforcing steels shall be Type 2 High Yield Bars and comply with the requirement of BS 8110 and shall have a
specified characteristic strength of 420 N/mm?.

Dowel bars and stirrups shall be Mild Steel grade 25, fy = 250 N/mm*
Lap lengths shall be 50 diameters. Mechanical bending for ¢ > 12 mm is required.

201.4.3Minimum Cover of Reinforcement

The concrete cover for all steel bars including stirrups shall not be less than 40 mm in structures where concrete
surfaces are in contact with water.

Where concrete surfaces are in contact with soil, the cover of reinforcement shall not be less than 35 mm.
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The cover of reinforcement in external surfaces of structures, and all elements of buildings shall not be less than 30 mm.

Formwork for all concrete surfaces in contact with water and/or soil and internal surface (walls and ceilings) of
technical rooms shall be of form panels (marine plywood or metallic formwork) in order to obtain a regular and smooth
finish.

201.4.4Classes of Exposure and Crack Width

External and internal walls, columns and beams are to be considered as subject to severe exposure as defined in Sub-
Clause 3.3.4 of BS 8110.

The faces of structures in contact with ground shall also be considered as subject to severe exposure.

Concrete surfaces in contact with water are designed for a maximum crack width of 0.2 mm.

201.4.5Admixtures

Admixtures (retarders, mass waterproofing, silica fume, ...) are to be added to concrete in contact with liquid. Technical
sheets and the mix design of concrete shall be submitted for approval.

201.5common requirements

All metal sheets shall be 3mm thick minimum. All metal works shall be epoxy painted over a primer. Openings for
ventilation or other shall be taken into consideration.

Aluminum works shall be of first quality and glazing shall be 8mm thick.
All hardware shall be water resistant.
Buried walls shall receive a bituminous coating for protection.

Washable paint, acid resistant shall be applied elsewhere (Primer and two coats over a double layer of mastic). A
tyrolean render or stone cladding shall be applied on external surfaces of buildings.

202CONCRETE works
101.1 GENERAL

202.1.1Life Span of Concrete Structure

New works are to be designed for a life of 60 years.

202.1.2Codes and Standards

Complementary or new design shall as far as possible be carried out in compliance with relevant International Standards
such as:

— BS Standards.

— ACI and Uniform Building code.
- EUROCODES

— AFPS 90

— BAEL 1992

or equivalent standards

202.2S0il Parameters

The Contractor shall carry out soil investigations to satisfy himself with the prevailing soil conditions for all sites.
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101.3 materials

202.3.1Grades of Concrete

The minimum grades of concrete for the various structures are given as follows:

Grade
Component

C30 Reinforced concrete for Reservoirs (400 Kg
cement/cu.m)

C30 Reinforced concrete for Buildings and Structures (350
Kg cement/cu.m)

C25 Reinforced concrete for thrust blocks (350 Kg
cement/cu.m)

C20 Mass concrete and Blinding concrete (250 Kg

cement/cu.m)

Reinforced and mass concrete must be vibrated. Cement used for structures in contact with wastewater and buried
surfaces in contact with underground water shall be sulfate resisting Portland cement (BS 4027). Cement for all other
structures shall be ordinary or/and rapid hardening Portland cement (BS12).

Admixtures and mix design of the different Grades of concrete shall be submitted for approval prior to commencing the
work.

202.3.2REINFORCEMENT

All reinforcing steels shall be Type 2 High Yield Bars and comply with the requirement of BS 8110 and shall have a
specified characteristic strength of 420 N/mm?.

Dowel bars and stirrups shall be Mild Steel grade 25, fy = 250 N/mm?
Lap lengths shall be 50 diameters. Mechanical bending for ¢ > 12 mm is required.

202.3.3MINIMUM COVER OF REINFORCEMENT

The concrete cover for all steel bars including stirrups shall not be less than 50 mm in structures where concrete
surfaces are in contact with water.

Where concrete surfaces are in contact with soil, the cover of reinforcement shall not be less than 35 mm.
The cover of reinforcement in external surfaces of structures, and all elements of buildings shall not be less than 30 mm.

Formwork for all concrete surfaces in contact with water and/or soil and internal surface (walls and ceilings) of
technical rooms shall be of form panels (marine plywood or metallic formwork) in order to obtain a regular and smooth
finish.

All concrete structures except the underground valve room should be fair faced.

202.3.4CLASSES OF EXPOSURE AND CRACK WIDTH

External and internal walls, columns and beams are to be considered as subject to severe exposure as defined in Sub-
Clause 3.3.4 of BS 8110.

Concrete surfaces in contact with water are designed for a maximum crack width of 0.2 mm. (Class XC4)

The faces of structures in contact with soil shall also be considered as subject to severe exposure (class XA1) (Sulfate
resisting).

For all other concrete a class of XC1/XF1 shall be adopted.

In addition, concrete environmental class exposure is based on BS EN 206 Concrete Specifications. As shown below
(table 1 — exposure classes - BS EN 206 )

Minimum required concrete compressive strength is adopted according to annex F - BS EN 206 (f'c = 30 MPa on
cylindric test and "¢ = 37 MPa on cubic test )for all structures with minimum cement content of 400 kg/m3 for water
tank, and 350 kg/m3 for other structures).
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Class
designation

Description of the environment

Informative examples
whers exposure classes may occur

1 Mo rizk of corrosion or attack

For concrete without reinforcement or
embedded metal: All exposures except where
there is freezethaw, abrasion or chemical
aitack.

For concrate with reinforcement or embedded

Concrete inside buildings with very low air
humidity

metal: Very dry

2 Corrosion induced by carbonation

Where concrete containing reinfercement or other embedded
exposure shaill be classified as follows:

metal is exposed to sir and moisture, the

Concrete inside buildings with low air humidity;

e O anp=emgsity woX Concrete permanentiy submerged in water
Concrete surfaces subject to fong-termn water
xcz Wet. rarely dry contact;
Many foundations
Concrete inside buddings with moderate or
XC3 Moderate humidity high sér humidity;
Exiernal concrete sheltered from rain
. Concrete surfaces subject to waler contact,
st CEHC Ao ory, not within exposure clags XC2
Cliks Spe— T linfwnsative examiplis
dokle Bezcription of the dnvicsnmen — a6 ¢l fasy OGO

3 Losrosion inducod by chintides othee then from ses water

Where concidie cosilimting neinforcerienl oF oifver embetdted medsl % sobjed 1o conisc with wiktes
ctwtainkmg chicxidies, nthidog de-icing salis, ot sowees oiner tha bori sea wiber, lhe exposuie sivll be

fcinssified s fotows:
_ . Cofrets surfaces expoted b dvbhmis

XDt Miderase humdity il PO
Sertmenirg pocks,

AD2 e, giredy dry Cargrele exposed lo nmuein) witers
poraining chickides
Parts of bridges expbsed ko spray eontainiig

XD3 Cyiic west sng dry Chicrides. Pavemeni,

Dar psr slabs

4 Cofroslon induced by chlorides From soh waler

Wiher: Sorciile soraning reinforcamant ar offis embedded retnl 15 subject 8 oomléct wl cidorkdes fram
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202.3.5ADMIXTURES

Admixtures (retarders, mass waterproofing, silica fume, ...) are to be added to concrete in contact with liquid. Technical
sheets and the mix design of concrete shall be submitted for approval.

203ASPHALT WORKS
This Section includes a base course composed of a compacted mixture of a mineral aggregate and asphaltic material.
The mixture when designed and tested in accordance with these Specifications shall meet the following requirements:
e Laboratory Density :
1) Minimum 92 percent
2) Optimum 96 percent
3) Maximum 99 percent
e  Stability :
1) Shall not be less than 30 percent. The base course shall be constructed on previously completed and
approved sub-grade or sub-base, as herein provided.

The design shall comply American Society for Testing and Materials Standards (ASTM)
1) ASTM D 698 — Moisture Density Relations of Soil Using 5.5 Pound Rammer and 12 Inch Drop.
2) ASTM D 8-02 — Standard Terminology Relating to Materials for Road Pavements.

The contractor shall submit a copy of mix design and aggregate properties for approval.

203.1.1MATERIALS

The mineral aggregate shall be composed of a coarse aggregate and a fine aggregate. Approval of both material and
source must be obtained from the Engineer prior to delivery. Sources of material specified on the Drawings as being
available for use will not require prior approval. The mineral aggregate shall contain no more than two percent by
weight of organic matter, clays, loam or pebbles coated therewith. Mineral aggregates from each source shall meet the
quality tests specified herein.

1) Coarse Aggregates: Coarse aggregates shall be that part of the aggregate retained on a No. 10 sieve; shall
consist of clean, tough, durable fragments of stone, crushed gravel, iron ore, slag, or combinations thereof; and
shall be of uniform quality throughout.

2) Fine Aggregate: Fine aggregate shall be that part of the aggregate passing the No. 10 sieve and shall consist of
sand or screening or a combination of sand and screening. The plasticity index of that part of the fine aggregate
passing the No. 40 sieve shall be no more than 6 when tested. Sand shall be composed of durable stone
particles free from injurious foreign matter. Screening shall be material produced during production of the
coarse aggregate.

3) Asphaltic Material Mixture: Contractor shall notify the Engineer of the sources of asphalt material prior to
production of the asphaltic mixture and prior to any change desired during the course of the Project.

4) Tack Coat: The asphaltic material for tack coat shall meet the following AASHTO requirements :

o Asphalt Binders: AASHTO M 320 (performance-graded) or M 332 [multiple stress creep recovery
(MSCR)]
Asphalt Emulsions: AASHTO M 140 (anionic emulsions), AASHTO M 208 (cationic emulsions),
AASHTO M 316 (polymer-modified cationic emulsions)
Asphalt Cutbacks: AASHTO M 81 (rapid-curing), AASHTO M 82 (medium-curing),
AASHTO M 316 (polymer-modified cationic emulsions)

O O O O

204PIPELINES AND PIPEWORK

204.1Trench Excavation

Excavation for pipelines shall be carried out in accordance with Sub-Section 201.3.2 of the General Specifications.
During the pipe laying, jointing, testing of pipes and backfilling, the trench shall be completely dry.

The trench shall be as per trench details included in the contract drawings.
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The Contractor shall excavate the trenches without damaging existing pipes, cables and any other structure. In this
respect, the Contractor shall excavate the necessary depth or change the route in order to avoid damaging the pipes,
cables and culverts that cross the roads.

In case the modification of the pipe depth or route is impossible, the Contractor shall, after the approval of the Engineer,
undertake all the necessary works including excavation, fill and concrete works, etc... to modify the culvert in a way to
maintain the passing section of the culvert, the cost of these works, after getting the approval of the Engineer should be
measured as a concrete works (according to concrete works item).

The Contractor shall clear away within the same day, all excavated material arising from trenches and headings on
asphalted roads as the work proceeds, and shall keep these roads free from any accumulations and clear in a good
condition, to the satisfaction of the Engineer.

In addition to Sub-Section 201.3.2 of the General Specifications, Earthwork shall not be classified in accordance with
the hardness of the excavated material, all excavation should be classified as common excavation and the Contractor
shall take the sole responsibility for his assessment of excavated material and conditions. He should also use all suitable
materials in the permanent construction required under the contract.

In addition to all the above, the excavated material arising from trenches executed on main roads should be removed
from site, transported to environmentally approved disposal areas accepted by the Engineer, all that at the contractor

expenses without any extra cost, and the trenches on main roads should be backfilled with imported clean granular
material.

204.2backfilling of pipe trenches

Backfilling shall be carried out in accordance with the Ministry of Public Works decree No. 13495 dated 5/11/98 (Refer
to Annex 1 of this volume) and in accordance with related general specifications of Volume 3.

In case of ambiguities or discrepancies between the content of the above-mentioned decree and the general
specifications, the decree shall prevail.

All pipes shall be placed in granular material (fine, coarse) bedding and surround if the pipeline is above water table,
and in gravel bedding and surround if the pipeline is below water table.

Backfilling of pipes trenches on main roads should be executed using imported clean granular material and should be
compacted by layers of 30cm thick each.

a) Material unsuitable for filling:
Shall mean material other than suitable material and unless accepted by the Engineer shall include:

—  Material from swamp, marshes, or bogs and solid containing more than 12% organic matter when
tested in accordance with Test 8 of BS 1377, and which occurs below the top soil layer.

- Clay-based materials of liquid limit exceeding 40 and/or plasticity index exceeding 10 as and if
directed by the Engineer,

—  Boulders.

—  Maximum granular diameter > 5 cm.
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204.3pipelines and materials

As specified in the BOQ, Preferred C-class ductile iron pipes and HDPE pipes shall be used.

Moreover, the materials used shall comply with the requirements of Section 101.9 of the General Specifications. Any
unsuitable material not satisfying the specifications shall be rejected by the Engineer, removed from the Site and
replaced by the Contractor at his own expense.

101.1 SPECIAL REQUIREMENTS
101.1.1 MANUFACTURER'S CERTIFICATE

Materials shall be supplied with certificates, in respect of each delivery, stating that products
comply with and have been factory tested in accordance with the specified Standards.

101.1.2 SPECIAL TESTS

Whenever required by the Engineer, the Contractor shall supply and transport to an approved testing laboratory samples
of materials selected by the Engineer. The number of samples shall not be less than 0.5% of total supplied, with at least
one from each class, diameter and manufacturer. Failure of any sample shall be followed by a second and if necessary, a
third test from the same batch. A third test failure will result in all material from that manufacturer being rejected and
replaced by material from a different manufacturer, subject to approval by the Engineer, after satisfactory testing.
Laboratory test reports in an approved form shall be provided.

101.1.3 MANUFACTURER’S INSTRUCTIONS

The Contractor shall observe the manufacturer’s written instructions and recommendation in respect of handling,
protection, stacking, storage, laying, fitting, cutting, repair of the products and materials as applicable.

101.1.4 MARKING

Unless otherwise specified in the relevant Standard, products shall have legibly cast, stamped or indelibly painted on,
the following marks, as appropriate:

- The manufacturer's name, initials and identification mark.
- Nominal diameter.

- Class designation.

- Initials and number of relevant Standard.

- Length of pipe if shorter than the standard length.

- Angle of bends in degrees.

- The date of manufacture.
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101.1.5 SAMPLES AND STORAGE OF MATERIALS

Where required by the Engineer, the Contractor shall submit to the Engineer for approval samples of pipes, fittings and
materials prior to procurement.

The Contractor shall store pipes, fittings and other materials only at places approved by the Engineer and shall at all
times provide adequate supervision and watchmen to prevent theft or damage. Any loss or damage incurred will be the
Contractor’s responsibility.

Pipes shall not be stacked higher than recommended by the manufacturer. The area on which the pipes are to be stacked
shall be free draining, the grass or other vegetation shall be kept cut and suitable timber or cradles shall be provided on
which the pipes shall be laid. End stops to all stacks shall be provided.

Fittings and valves shall not be stacked more than one tier high and they shall be supported off the ground by suitable
timbers.

Air valves, rubber joint rings, gaskets, bolts and similar fittings and materials shall be kept in approved locked premises
and such fittings and materials shall not be distributed to the trench side until immediately prior to laying, fitting,
jointing or assembly thereof. All rubber joint rings and gaskets must be stored in a cool damp location and all fittings
and materials shall at all times be stored in the shade under cover and protected from the weather to the satisfaction of
the Engineer.

101.1.6 FLANGES

Unless otherwise specified, flanges shall be faced and drilled to conform to the dimensions specified in BS EN 1092-
2:1997. Flanges shall be compatible with the pressure rating of the adjacent pipework but not less than 16 bars. Bolts,
nuts, and washers (two washers per bolt) shall be to BS 4504 Clause 5 or ISO 898-2:1999 and ISO 4032:2001. No bolt
shall project more than two full threads beyond its nut after tightening. In no circumstances shall be shortening of
excessively long bolts but cutting be allowed.

Gaskets shall comply with BS EN1514-4:1997, ISO 4633:2015 or BS 2494 Type W.

Flanges shall be painted with two coats of epoxy resin paint or with the same coating as fittings: an epoxy coating in
accordance with EN 14901:2014.

101.1.7 MECHANICAL COUPLINGS

Unless otherwise specified or shown on the Drawings pipes and fittings shall be supplied with flexible joints.
Mechanical couplings shall be of the Dresser, Viking Johnson type without a center register.

101.1.8 MATERIALS FOR THE ASSEMBLY OF FLEXIBLE JOINTS

Lubricant shall be of a kind not conductive to the growth of bacteria and shall have no deleterious effects on either the
joint rings or pipes. Lubricants for water supply shall not impart to water taste, colour, or any effect known to be
injurious to health.

204.3.2WORKMANSHIP: OPERATIONS

1) Manufacturer's recommendations on handling, repairing, laying, jointing, anchoring, testing and other works
for pipes and fittings shall be strictly followed.
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2)

3)

4)
5)

6)

7

The Contractor shall use cranes, hoists or forklifts as directed by the Engineer. The Contractor shall use hooks,
spreader beams, ropes, band or wire slings etc. as recommended by the manufacturer for each type of pipe and
as approved by the Engineer.

The Contractor shall stack pipes on a level surface. Pipes shall not rest on sockets or flanges and end pipes in
the bottom row shall be securely chocked. Heights of stacks shall be in accordance with the manufacturer's
instructions.

The Contractor shall handle material with care to avoid damage whenever moved by hand, forklifts or hoists.

The Contractor shall provide safe storage for all material. The interior of pipes, fittings etc. shall be kept free
from dirt and foreign matter. The Contractor shall provide shade for materials as required by manufacturers’
instructions and recommendations and to the Engineer's approval.

Pipe Cutting: The Contractor shall use hacksaws, manually operated wheel cutter or pipe cuiting machine in
accordance with manufacturers’ instructions. If, in the opinion of the Engineer, special precautions are required
to eliminate airborne particles, the Contractor shall use methods and equipment as directed by the Engineer.
The Contractor shall prepare ends according to type of joint used and follow manufacturers’ recommendations.
The Contractor shall take care not to damage linings. The Contractor shall repair on site minor damage if so
permitted by the Engineer.

The Contractor shall repair damaged coatings, sheathings or linings in accordance with the Specification and
the manufacturer's instructions. The Contractor shall use material compatible with that originally used. Repairs
shall be approved by the Engineer before incorporating the materials into the works.

204.3.3SEQUENCE OF CONSTRUCTION

The Contractor shall adhere to the sequence of construction as set out below unless a justified request for modification
is approved by the Engineer at least two weeks prior to commencement of work on the affected section of the network:

1)
2)

3)

4

5)
6)
7
8)

9)

Stake out pipe alignments
Clear and grade the right of way (wherever required)

Carry out surveys, including trial pits if necessary, along the alignments to verify the location, depth, size and
type of existing utilities.

Prepare and submit for approval composite Shop Drawings for all utilities showing alignment, ground
elevation, trench invert elevation, pipe size, class and length, station and size of fittings, valves as applicable
manholes, inlets, appurtenances and structures to be demolished and reinstated (curbstone, rails, culverts, etc.).
Cross sections showing location and inverts of existing pipes and those proposed shall be prepared. Pipes,
structures and other utilities to be removed or relocated shall be indicated on the Shop Drawings.

Relocate, demolish and reinstate existing services and utilities interfering with pipeline alignments.

Remove pavement layers, excavate trenches and place bedding as required

Lay and join pipes, fittings, appurtenances, manholes, etc.

Place primary backfill material

Perform hydrostatic testing

10) Complete connections to existing services and curb/gutter inlets as required

11) Place final backfill

12) Restore or reinstate surfaces and structures as required

13) Carry out final surface works road surfacing curb stone, backing walls, sidewalk paving, etc.

14) Dispose of surplus materials.
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204.3.4DUCTILE IRON PIPES
101.1.9 GENERAL

1) Ductile iron pipes for raw and potable water pipelines shall be of Preferred C-Class unless otherwise specified
pipes in conformance to BS EN 545-2010 and ISO 2531:2009. Pipes shall be to pressure rating suitable for the
condition of service as denoted on the drawings and according to the allowable operating pressure of C Class.
All ductile iron pipes and fittings to be supplied under this Specification shall be obtained from an approved
manufacturer having an 1SO9001-2015 TOTAL QUALITY ASSURANCE system based on the latest version
of the ISO9001 standard.

2) Spigot and socket ended pipe joints shall be used for straight runs and adjacent to elbows or fittings. These
joints shall be provided with rubber gaskets, and external thrust blocks at elbows or fittings. Anchored joints
shall be the push-in, self anchored type. Concrete thrust blocks are not required for anchored joints. The
Contractor shall submit calculations verifying the number of restrained joints required noting that pipe pressure
testing will be made when pipes are partially backfilled.

3) Prior to the ordering of pipe and fittings materials, the Contractor shall carry out his own calculations of the
surge, the maximum allowable pressure and the Test Pressures, using approved parameters to ensure safety of
the proposed system under worst working conditions, all to the approval of the Engineer. If the Contractor’s
approved calculations show that the resulting pipe classes needed are higher than the original Contract
Documents, then the Engineer shall instruct the Contractor to adopt them; but if lower classes are needed, then
the Contract classes shall prevail.

4) Flanges shall be provided in accordance with BS EN 1092-1:2002 and BS EN 1092- 2:1997.
o Internally: cement lined to BS EN 545:2010 with ordinary Portland or sulphate resisting cement (for

potable water) to BS EN 197-1:2011 and ISO 4179:2005.

o Externally: 200g/m? metallic zinc shall be applied in accordance with BS EN 545:2010 and ISO 8179:2017
And a finishing layer (a bituminous varnish or equivalent anticorrosive paint ) shall be uniformly covering
the whole surface of the metallic zinc layer, with a minimum thickness not less than 70micron.

5) Factory protection for fittings shall be as follows:
Coated internally and externally by dipping, or other method, using hot applied coal tar based material to
BS 4164:2002 or hot applied bitumen to BS 3416:1991, Type 1, grade D, minimum thickness 250 microns

or with a hot applied epoxy powder coating, minimum thickness 250 microns, over a shot blasted surface.
In accordance with EN545:2010 and EN 14901:2006.

101.1.10 JOINTS

Joints of Ductile Iron Pipes and Fittings shall be of the Push in automatic standard type and any axial forces shall be
taken by thrust and anchor blocks, where necessary and as shown on drawings.

101.1.11 LUBRICANT PASTE

The lubricant paste shall be a mixing of Vaseline, non-soluble in accordance with French standard AFNOR T90 M
DOCS8. The quantities used in the assembly joints shall be as per manufacturer recommendation. The pipes and fittings
manufacturer shall supply it.
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101.1.12 CONNECTING PIECES

All connecting pieces i.e. flexible coupling, flange adaptors, dismantling joint shall be made of ductile iron and shall be
supplied from the same pipes and fittings manufacturer.

101.1.13 PIPES INTERNAL PROTECTION (INCLUDING WELDED
FLANGED PIPES)

Pipes shall be internally lined with sulphate resisting blast furnace slag cement applied by a centrifugal process. The
cement mortar lining shall be in accordance with the European Standard EN 545-2010 & with the International Standard

1SO 4179-2005 with the thickness given in the following table:

Thickness of mortar
Nominal mean value Tolerance
(mm) (mm)
80 - 300 4 -1.5
350 —-600 5 -2
700—1200 6 -2.5
1400 — 2000 9 -3

101.1.14 PIPES EXTERNAL PROTECTION (INCLUDING WELDED
FLANGED PIPES)

Pipes shall be externally coated with:

— A metallic zinc coating in accordance with the European Standard EN545 — 2010 and the International
Standard ISO 8179:2017. The quantity of zinc shall not be less than
200 g/m2.

— A bituminous varnish or equivalent anticorrosive paint which shall be applied over the zinc coating in
accordance with the European Standard EN545-2010 and the International Standard ISO 8179:2017, with a
minimum thickness of 150 microns.

101.1.15 CONNECTING PIECES INTERNAL AND EXTERNAL
PROTECTION

The connecting pieces (flexible couplings, flange adaptors, dismantling joint) shall be internally and externally
protected with a powder epoxy coating having a minimum thickness of 150 microns or with a Rilsan nylon coating
having a minimum thickness of 200 microns.

204.3.5POLYETHYLENE PIPE (HDPE) FOR POTABLE WATER

1-  Pipes and fittings shall be manufactured in accordance with DIN 8074/8075 or AWWA C906-99. Pipes shall be
supplied straight with straight ends suitable for heat fusion, class 16 kg/cm2.

2-  Materials used shall have a minimum hydrostatic design basis of 1600 psi according to AWWA C906-99 Table 1.
3-  Manufacturers shall provide certification that stress regression testing has been performed on the pipe products.
Materials shall also meet elevated temperature requirements as given in Table 2 AWWA C906:99.

4-  Fittings shall be manufactured in accordance with AWWA C906-99, extruded or injection molded suitable for the

class of pipe required.
5-  Joints for pipes and fittings shall be made by heat fusion and in strict accordance with the pipe manufacturer’s

recommendations. Joints shall have a tensile strength equal to that of the pipe. Fusion temperature, interface pressure,
alignment and cooling time, shall be according to the manufacturer’s recommendations.
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6- PE compounds in pipes and fittings shall contain no toxic chemicals that can migrate into the water. PE
compounds shall be tested and certified suitable for potable water by an accredited testing agency as approved by the
Engineer and certificates from an accredited testing agency proving, that the material compounds used during
manufacturing of pipes are suitable for potable water, should be submitted to the Engineer before placing order of
purchase. Tests shall be undertaken in accordance with requirements no less restrictive than those in NSF Standard No.
14 (1976), Sections 3 and 4. The seal and mark of the testing laboratory shall be included on pipes and fittings.

204.4warning tapes

Warning tapes shall be placed on well compacted backfill at 450mm below the finished level and directly above the
center-line of the pipeline.

Warning tapes shall be made of pigmented low-density polyethylene and aluminum foil in a bright color or other
approved material not less than 250 mm wide and 0.15 mm thick. When laid, the tapes shall provide a continuous band
detectable with a metal detector if the pipe itself is not detectable. The tapes shall be continuously and alternatively
labeled in Arabic and English.

Where possible, tapes shall also be laid above ducts and concrete protection slabs as directed by the Engineer.

204.5manholes

Manholes shall be constructed as specified in Sub-Sections 202.11.2, 202.14.2 and 202.14.5 of the General
Specifications and according to the dimensions specified in the BOQ and the related drawings.

Steel Ladders shall be manufactured in accordance with BS 4211:2005, mild steel, galvanized to BS EN ISO 1461:1999
with 200 grams of zinc per square meter.

All concrete faces in contact with the soil shall receive a waterproofing treatment consisting of two layers of brush-
applied bituminous paint, in accordance with Sub-Section 213.2.1 of the General Specifications.

204.6chamber covers AND surface boxes

Covers and frames shall be manufactured from ductile iron in accordance with BS EN 124:1994, non-rock, locking and
solid tops. The wording on covers shall indicate the nature of the network (water supply). Grades of covers shall be
Grade A, heavy duty test load 40 tons.

Manhole covers shall be of a circular pattern unless otherwise indicated on the Drawings. Frames shall be provided with
openings for fixing bolts for solid frame embedment into manhole concrete necks. Covers and frames shall be coated
with a bitumen-based compound to BS 3416:1991 with a minimum thickness of 200 microns.

204.7step irons for valve chambers

Step Irons shall be manufactured in accordance with BS EN 13101: 2002.

204.8temporary AND/OR PERMANENT restoration of paved roads

In all paved roads, trenches shall be refilled and compacted to the underside of the original road surface.

A sub-base and base layers shall be laid and compacted and shall be carried out in accordance with the Ministry of
Public Works decree No. 13495 dated 5/11/98 (Refer to Annex 1 of this volume) and in accordance with related general

specifications of Volume 3.
In case of ambiguities or discrepancies between the content of the above-mentioned decree and the general

specifications, the decree shall prevail.
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For main roads subject to a permit from the Ministry of Public Works and Transport, the Contractor, at his own
expenses and sole responsibility, should deal to obtain and receive this permit, and the asphalt reinstatement works
should be carried out in accordance with the specifications and conditions (if any) of the permit.

As for narrow roads not exceeding 3m width, asphalt reinstatement should be executed to cover the entire width of the
road.

204.9remarks

The Contractor shall lay pipes on one side of the streams and on one side of the roads (even if this is not shown of the
drawings) and if possible, outside the carriageway in order to avoid damaging the roads. The Contractor shall coordinate
with the Administration and the Engineer and the relevant Authorities in order to obtain official authorization prior to
any construction work.

204.10VALVES & PENSTOCKS

204.10.1General Requirements for Valves
101.1.16 General

Small valves of ND less than or equal to 40 mm shall be provided with self locking handles or handwheels to prevent
accidental operation.

Emergency isolation valves shall be gate, ball or plug valves.

Drain and vent valves shall be provided with a plug or blind on the discharge side.

Flangeless valves shall not be used as the first block valves against storage tank.

Unless otherwise specified, valves shall be epoxy coated internally and externally. The coating shall have a minimum
thickness of 150 um,

Threaded ends shall not be used for valve sizes larger than 50 mm ND.

All handwheels, headstock, foot brackets, guide bracket and thrust tubes shall be of cast iron.

Fixing nuts and bolts supplied by the manufacturer shall be as specified in the general requirements for fastners.

Valves shall be sized such that the velocity through the valve when fully open does not exceed 2.50 metres per second
at the rated throughput. They shall have flanges to not less than BS.4504 NP.16 and shall be capable of withstanding the
same test pressures as the pipeline on which they operate. All nuts and studs subject to vibration shall be fitted with
spring washer or locking tabs.

101.1.17 Types and Operating Conditions

Valves shall be designed to meet the operational and environmental conditions specified for the types indicated in the
specific valve schedule.

The closure rates of all valves shall be designed to prevent the effects of surge. Where necessary, valves with a varying
closure rate shall be used.

Valve flanges or couplings shall be as specified in the valve schedule and match those specified for the pipework
installation.

Working and tests pressures shall equal respectively 16 and 20 bars.

101.1.18 Identification

Each valve shall be identified by a unique reference as approved which shall identify the medium/plant controlled and be
numbered in a logical sequence.
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The reference shall be either engraved on a 3mm thick laminated white/black/white traffolyte disc or stamped on a 1.0mm
(19g) thick brass disc. The discs shall be at least 35mm dia. with reference letters and numerals not less than 4mm and
8mm high respectively.

The discs shall be mounted on the hub of the handwheel or where this is impractical, they shall be attached to the valve
stem by means of suitable brass 'S' hooks and/or jack chain through a hole at the top of the disc.

101.1.19 Access

All valves, spindles and handwheels shall be positioned to give good access for operational personnel. It shall be possible
either to remove and replace or to recondition seats, gates or gland packings which shall be accessible without removal of
the valve from the pipework or, in the case of power operated valves, without removal of the actuator from the valve.
Extension spindles shall be supplied wherever necessary to achieve the specified operating requirements.

101.1.20 Hand Operation

All handwheels shall be arranged to turn in a clockwise direction to close the valve or penstock, the direction of rotation for
opening and closing being indicated on the handwheels.

The handwheels shall be coated with black plastic and incorporate facilities for padlocking in either the open or closed
position.

Bituminous paints shall not be applied to any valve handwheel.
The operating gear of all valves and penstocks shall be such that they can be opened and closed by one man against an
unbalanced head 15% in excess of the maximum specified service value and any gearing shall be such as to permit manual

operation in a reasonable time and not exceed a required rim pull of 55kgf.

Power operated valves shall include equipment for manual operation by means of a handwheel or other suitable device
which shall be interlocked with, and fixed to, the power unit.

Headstocks and valves of 125mm nominal bore and above shall be fitted with mechanical position indicators to show the
amount which the valve is open or closed in relation to its full travel, i.e. 0.25, 0.50, 0.75, 1 etc.

204.10.2Valve Materials

Valve bodies and other components shall be of corrosion resistant materials, compatible with the medium and of robust
industrial design.

For water applications and where specified, valve bodies, discs and wedges shall be of cast iron, with facing rings, seating
rings, wedge nut and other trim of corrosion resistant bronze or gun metal.

The valve stem, thrust washers, screws, nuts and other components exposed to the water shall be of a corrosion resistant
grade of bronze or stainless steel.

For water works applications, wedge gate, metal seated valve materials shall be in accordance with BS 5163 Table 6A,
fitted with a stuffing box and gland seal on the stem. Oil or grease shall not be used on any bearing or seal that may be in
contact with the water being controlled.

The type and size of valve to be used to any particular location shall be as indicated on the contract drawings. Valve
materials shall comply with the following minimum requirements.
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ENVIRONMENT BODY TRIM** REMARKS

Air Carbon Steel 410 SS Blower discharge valves can be
or Bronze Bronze supplied to blower manufacturer

standard.

Cl, Gas Carbon Steel 410 S8

Cl, Water PVC PVC

Diesel Oil Carbon Steel 410 SS

Sewage Duectile Iron Bronze* Zinc free.
Cast Iron Bronze*
PVC PVC

Potable Water Bronze Bronze* Less than 1000 mg/l total
PVC PVC dissolved solids.
Ductile Iron Bronze* Zinc free.
Cast Iron Bronze*

Alternate acceptable materials for stem is aluminum bronze, or nickel aluminum bronze

** Trim material includes stem, body and closure seating surface, seat rings, bushings, springs, or any small parts in

contact with service fluid.

204.10.3Butterfly Valves

Butterfly valves shall have a resilient disc seating and be designed for a positive leak-proof shut off at a minimum pressure
of 16 bar. Non-wafer types are preferred.

Butterfly valves shall conform to BS 5155

The disc shall be in grey or ductile cast iron unless otherwise specified with a resilient seating ring in moulded rubber,
or other material to the approval of the Engineer.

For valves of 350 mm ND and above, a suitably lubricated axial thrust bearing shall be fitted.

A stuffing box and gland shall be fitted on the operation shalft extension to seal the pressure side of the valve. The
design shall be such as to facilitate packing replacement without removal of the valve from the pipeline.

A valve position indicator, to show the position of the disc, shall be provided on the valve operating gear.
Suitable stops shall be incorporated to prevent movement beyond the disc "fully open" and "fully closed" positions.

Valves for flow regulation shall be of all metal construction.
204.10.4Air Valves

Air valves shall be of two types:

a) Single (small) orifice valves (SOV), for the discharge of air during the normal operation of the pipeline.

b) Double orifice valves (DOV), consisting of a large orifice and a small orifice. These shall permit the bulk discharge
of air from the main during filling and air inflow when emptying in addition to the discharge of small quantities of air
during normal operating conditions.

Air valves shall be supplied with an independent isolating butterfly valve (DOV) or cook (SOV) which permits the

complete removal of the air valve from the main, without affecting the flow of water in the main.

The sizing of the air valve and isolating assembly shall be such that the pressure drop at design flow capacity does not

exceed 0.5 bar.

Each air valve assembly shall be suitable for connection to a flange on the pipeline.

At the connection between the air valve and its isolating valve a BSP tapping shall be made suitable for fitting of a pressure

gauge. All tappings shall be sealed by a brass plug and copper compression ring gasket.

Air valves shall operate automatically and be constructed so that the operating mechanism will not jam in either the open
or closed positions.
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204.11TTEMPORARY AND/OR permanent RESTORATION OF PAVED
ROADS

The Contractor shall make all types of reinstatement immediately after the completion of the backfilling, including sub-
base and base layers. In asphalted roads, reinstatement shall be done according to the decree No. 13495. dated 5/11/98
and in accordance with related general specifications of Volume 3. Asphalt wearing course shall be executed
immediately after the backfilling, sub-base and base layers. This asphalt work will be considered as temporary. The
contractor shall repair all future damages using the same procedure as above. When no damage occurs anymore to the
reinstated trenches, asphalt work will be considered permanent and completed after presenting a clearance from the
concerned authority to the supervising Engineer and getting the approval of the latter.

In case of ambiguities or discrepancies between the content of the above-mentioned decree and the general
specifications, the decree shall prevail.

For concrete areas, the Contractor shall restore them to their original conditions, such reinstatement shall be done in full
accordance with section 202 of the General Specifications.

204.12REMARKS

The Contractor shall lay pipes on one side of the streams and on one side of the roads (even if this is not shown on the
drawings) and if possible, outside the carriageway in order to avoid damaging the roads. The Contractor shall coordinate
with the Administration, the Engineer and the relevant Authorities in order to obtain an official authorization prior to
any construction work.

205shop drawings, as-built Drawings

Shop Drawings and all necessary material technical specification shall be submitted to the Engineer for approval at least
21 days before starting the work.

As built drawings shall be prepared after completion of the work, and shall be also submitted to the Engineer for
approval.

It is the duty of the Contractor to undertake all the Engineer’s recommendations, modifications and corrections at his
own expense until complete satisfaction of the Engineer.

All the modifications to the design drawings coming out during execution of the works, or after ordering the relating
materials (especially for pumping stations building dimensions) should be done by the contractor and approved by the
Engineer.
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