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SECTION1- SCOPE OF WORKS

1.1 Scope of Works for the sewerage System

1.1.1  Sewer Reticulation System
Construction of Sewer reticulation system including supply and installation of pipes,

manholes, other fittings & specials.

1.1.2  Pump Stations:
Supply / Construction & Installation of Pump stations, based on approved design &

drawings.

1.1.3  Sewer Outfall
Supply & Installation of Sewer Outfall based on detailed design report (approved from

design phase), drawings, including Installation of Mechanical & Electrical Equipment.

1.1.4  Sewer Jetting machine
Supply and delivery of Sewer Jetting equipment as per specifications provided in this

Employer’s Requirement.
1.1.5 Testing and commissioning

Testing and commissioning of the facilities including trial run, for a period of three (03)

months.

1.2 Scope of Work for the water distribution system

1.2.1  Reverse Osmosis Plant
Supply / Construction & Installation of Reverse Osmosis plant, groundwater intake boreholes

and associated works, permeate & brine reject lines, based on production capacity and flow
rates given on detailed design report (approved from design phase), drawings, including
Installation of Mechanical & Electrical Equipment.

1.2.2  Storage Tanks
Supply / Construction & Installation of storage tanks for desalinated water, feed water and

brine, based on detail given on detailed design report, ( approved from design phase),

drawings, including Installation of Mechanical & Electrical Equipment.
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1.2.3  Rainwater Collection and Treatment system
Supply and Construction of Rainwater collection network from all public buildings to

treatment location as per the approved designs and supply and installation of Ultrafiltration

plants.

1.2.4  Chlorine Dosing System
Installation of Chlorine Dosing System based on detailed design (approved from design

phase), drawings, including Installation of Mechanical & Electrical Equipment.

1.2.5 Degasification Unit
Supply and installation of Degassifier, including Degassifier foundation and other ancillary

works.

1.2.6  Administrative and Plant building
Construction of administrative buildings and laboratories required for testing water samples.

1.2.7  Water Distribution Pumping System
Supply / Construction & Installation of Water Distribution Pumping System, based on

approved designs (from design phase). Also includes the Supply and Installation of Pumps
and Other accessories including Control panel, electrical works and accessories including

Valves and Fittings.

1.2.8  Water Reticulation System
Construction of Water reticulation system including supply of pipes, Fittings & Specials,

house connections with flow meters.

1.2.9  Brine Discharge Outfall
Supply & Installation of brine discharge line along with ballast blocks including brine well,

as per Employer’s Requirements.

1.2.10 Photovoltaic System
Supply / Construction & Installation of Photovoltaic equipment that would be used in the

Water Supply Admin/Reverse Osmosis Plant building.

1.2.11 Water quality testing laboratory equipment
Supply and delivery of Water quality testing laboratory equipment as per the list provided in

this Employers Requirement.

1.2.12 Testing, Commissioning and Trial Run
Testing and commissioning of the facilities including trial run, for a period of three (03)

months.
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1.3 Summary of Standards

A summary of standards referred to in various Sections of the Technical Specifications

Section 2 - General Requirements

ASTM E1417 / E1417M - Standard Practice for Liquid Penetrant Testing
11

Section 4 - Earthworks

2013/R-1697 EPA Dewatering regulation

BS 6031:2009 Code of Practice for Earthworks

BS 8004:2015 Code of Practice for Foundations

BS 1377-1:1990 Methods of test for soils for civil engineering purposes.

General requirements and sample preparation

T147 AASHTO Standard Method of Test
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Section-5 Structural Specifications

BS 8500-1:2015 Concrete. Complementary British Standard to BS EN
206. Method of specifying and guidance for the specifier

ASTM C150/ C150M - 15 Standard Specification for Portland Cement
BS EN 12620:2002+  Aggregates for concrete

A1:2008
ASTM C94 / C94M - 15a Standard Specification for Ready-Mixed Concrete
BS 812-103.2:1989 Testing aggregates. Method for determination of particle

size distribution. Sedimentation test

BS 4449:2005+A2:2009 Steel for the reinforcement of concrete. Weldable
reinforcing steel. Bar, coil and decoiled product.
Specification

BS 4483:2005 Steel fabric for the reinforcement of concrete.

Specification

BS 8666:2005 Specification for scheduling, dimensioning, bending and
cutting of steel reinforcement for concrete

BS EN 197-1:2011 Cement. Composition, specifications and conformity
criteria for common cements

BS 1199 and 1200:1976 Specifications for building sands from natural sources

BS 8000-0:2014 Workmanship on construction sites. Introduction and
general principles

BS EN 845-2:2013 Specification for ancillary components for masonry.
Lintels

BS EN 13914-2:2005 Design, preparation and application of external rendering

and internal plastering. Design considerations and
essential principles for internal plastering

BS EN 1008:2002 Mixing water for concrete. Specification for sampling,
testing and assessing the suitability of water, including
water recovered from processes in the concrete industry,

as mixing water for concrete

Section 6 Electrical Specifications
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Design  criteria and Water and Sanitation Unit -Environmental Protection Agency

technical
Ministry of Environment and Energy

Specifications for

Conventional  Gravity

System.

IEC 60502:2012 SER Power cables with extruded insulation and their accessories
for rated voltages from 1 kV (Um = 1,2 kV) up to 30 kV (Um

e =36 kV) - ALL PARTS

BS 6004:2012 Electric cables. PVC insulated and PVC sheathed cables for
voltages up to and including 300/500 V, for electric power
and lighting

BS EN 60228:2005 Conductors of insulated cables

BS 5467:1997+A3:2008 Electric cables. Thermosetting insulated, armoured cables for
voltages of 600/1000 V and 1900/3300 V

BS 7671:2008+A3:2015 Requirements for Electrical Installations. IET Wiring

Regulations
BS EN 50363-4-1 P.V.C. Insulation and sheath of electric cables
IEC 60228:2004 Conductors of insulated cables
IEC 60811-100:2012 Electric and optical fibre cables - Test methods for non-

metallic materials - Part 100: General

BS EN 50525-1:2011 Electric cables. Low voltage energy cables of rated voltages

up to and including 450/750 V (U0/U). General requirements

BS 6724:1997+A3:2008 Electric cables. Thermosetting insulated, armoured cables for
voltages of 600/1000 V and 1900/3300 V, having low
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IEC 60034-1:2010

BS EN
60529:1992+A2:2013

BS EN 60034-5:2001,
IEC 60034-5:2000

IEC 60034-
5:2000+AMD1:2006

IEC TS 60034-2

IEC 60072-1:1991

IEC 61111:2009

BS EN 3-
7:2004+A1:2007

BS EN 60754-1:2014

BS EN
50396:2005+A1:2011

BS EN 60730-1:2011

emission of smoke and corrosive gases when affected by fire

Rotating electrical machines - Part 1: Rating and performance

Degrees of protection provided by enclosures (IP code)

Rotating electrical machines. Degrees of protection provided
by the integral design of rotating electrical machines (IP

code). Classification

Rotating electrical machines - Part 5: Degrees of protection
provided by the integral design of rotating electrical machines

(IP code) - Classification

Rotating electrical machines - Part 2-3: Specific test methods
for determining losses and efficiency of converter-fed AC

induction motors

Dimensions and output series for rotating electrical machines
- Part 1: Frame numbers 56 to 400 and flange numbers 55 to
1080

Live working - Electrical insulating matting
Portable fire extinguishers.

Characteristics, performance

requirements and test methods

Test on gases evolved during combustion of materials from

cables. Determination of the halogen acid gas content

Non electrical test methods for low voltage energy cables

Automatic electrical controls for household and similar use.

General requirements
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BS EN 61048:2006

BS EN 61049:1993

IEC 61049:1991

BS EN 61347-1:2015

IEC 60598-1:2014

BS EN 60923:2005

BS EN 60269-
1:2007+A2:2014, BS 88-
1:2007+A2:2014

IEC 60269-
1:2006+AMD1:2009+A
MD2:2014

IEC 60898-1 Ed. 2.0

BS 7430:2011+A1:2015

BS EN 60921:2004

BS EN 60662:2012

Auxiliaries for lamps. Capacitors for use in tubular
fluorescent and other discharge lamp circuits. General and

safety requirements

Specification for capacitors for use in tubular fluorescent and

other discharge lamp circuits. Performance requirements

Capacitors for use in tubular fluorescent and other discharge

lamp circuits. Performance requirements
Lamp controlgear. General and safety requirements
Luminaires - Part 1. General requirements and tests

Auxiliaries for lamps. Ballasts for discharge lamps (excluding

tubular fluorescent lamps). Performance requirements

Low-voltage fuses. General requirements

Low-voltage fuses - Part 1: General requirements

Electrical accessories - Circuit-breakers for overcurrent
protection for household and similar installations - Part 1:

Circuit-breakers for A.C. operation

Code of practice for protective earthing of electrical

installations

Ballasts for tubular fluorescent lamps. Performance

requirements

High-pressure  sodium  vapour lamps.  Performance
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specifications

BS EN 60188:2001, IEC High-pressure  mercury vapour lamps. Performance
60188:2001 specifications

BS EN 61347-2- Lamp controlgear . Particular requirements for ballasts for
8:2001+A1:2006 fluorescent lamps
BS 3988:1970 Specification for wrought aluminium for electrical purposes.

Solid conductors for insulated cables

IEC 60811-409:2012 Electric and optical fibre cables - Test methods for non-
metallic materials - Part 409: Miscellaneous tests - Loss of

mass test for thermoplastic insulations and sheaths
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Section 7 -Instrumentation Specifications

BS EN 60654-1:1993, IEC
60654-1:1993

BS EN ISO 9001:2015

BS EN 60529:1992+A2:2013

PAS 5308-1:2009

PAS 5308-2:2009

BS 1646-2:1983

BS 5863-1:1984, IEC 60381-
1:1982

BS 5863-2:1980, IEC 60381-
2:1978

BS EN 60051-1:1999, IEC

60051-1:1997

DIN IEC 61554:2002-08

BS 90:1975

Industrial-process measurement and control equipment.

Operating conditions. Climatic conditions

Quality management systems. Requirements

Degrees of protection provided by enclosures (IP code)

Control and instrumentation cables. Specification for

polyethylene insulated cables

Control and instrumentation cables. Specification for
PVC insulated cables

Symbolic representation for process measurement
control functions and instrumentation. Specification for

additional basic requirements

Analogue signals for process control systems.
Specification for direct current signals

Analogue signals for process control systems.

Specification for direct voltage signals

Direct acting indicating analogue electrical measuring
instruments and their accessories. Definitions and

general requirements common to all parts

Panel mounted equipment - Electrical measuring
instruments - Dimensions for panel mounting (IEC
61554:1999)

Specification for direct-acting electrical recording

instruments and their accessories
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SECTION 2 GENERAL REQUIREMENTS
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Section 2 - General Requirements

2.1 General

The Conditions of Contract, BOQ and the Detailed Design approved from the initial phase
shall be read in conjunction with the requirements. Matters referred to, shown or described in
any one of these documents are not necessarily repeated in others. Notwithstanding the
subdivision of the specifications in various headings, every part is to be deemed
supplementary to every other part and various parts are to be read with each other, so far as it

may be practical to do so or when the context so warrants.

The words “Consultant” and “Engineer” must be constituted to be the same thing

2.2 Standards and Codes

In various places throughout this requirements and bidding documents, reference is made to
the Standards, Specifications and By-Laws issued by the British Standards Institution or
ASTM. These references shall in every case be deemed to include the latest edition or issue of
such Standards. Specifications and By Laws including all revisions, amendments and
addenda subsequently issued. Where materials are not specified to be to a particular
Standards and a British or American Standard exists in respect of such materials, and then the
materials shall in all respects comply with the relevant and current British or American
Standards. In such cases where British or American Standards do not exist, the Contractor
shall indicate the relevant international Standards and produce the same for the approval of

the Engineer.
2.3 Drawings and Specifications

Drawings: Drawings, activity schedule/Bill of Quantities and Specifications provided as part
of the employer’s requirements are intended to complement each other, so that if anything is
shown on the Drawings, but not mentioned in the specifications or vice versa, it is to be
furnished and built as though specifically set forth in all three. If any discrepancies, errors,
ambiguities or omissions occur in the Drawings or activity schedule or Specifications, the
same shall be referred to the Employer before proceeding with the Works, and the Employer

Engineer’s decision on such discrepancies, errors, ambiguities or omissions shall be final.
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In addition to the Drawings, activity schedule and Specifications attached hereto, the
Employer will during the progress of the Works furnish additional Drawings, Specifications,
and instructions as may be necessary, in the opinion of the Employer, for the purpose of the
proper and adequate execution and maintenance of the Works, and the Contractor shall make
his work conform to these. Such drawings and instructions shall be deemed to be part of the

Contract Documents.

2.4 Transportation to the Site

The Contractor shall provide all necessary transport, handling and storage of all materials,
components and the like to their points of installation on site including transport to and from
storage. The Contractor shall provide all necessary transport of labour to and from the site.
The contractor shall use routes specified by the island authorities for transporting heavy

goods to the site as mentioned in the Clause 2.39
2.5 Schedule and Execution Plan

The Contractor shall prepare and submit to the Employer for approval the construction
schedule and an execution plan of temporary facilities, stock yards, etc., before the start of the
Works.

2.6 Repairing and Correction

Any breakage(s) or defect(s) of existing buildings, roads utilities, or part(s) of them caused by
the Works including transportation for the works shall be repaired or corrected by the

Contractor with his responsibility.
2.7 Materials, Goods and Workmanship

Materials, goods and workmanship shall be of the best quality of their respective kinds and,
as far as applicable, shall comply in every respect with the requirements of the quoted
Standards, Codes of Practice and Specifications or any other National Standard approved by
the Employer. Preambles and descriptions of materials, goods and workmanship given in any
one section of the specifications shall apply throughout the whole of these specifications
unless otherwise described. The substitution of materials, goods, workmanship and the like

from that specified shall only be permitted with the written approval of the Consultant.
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The Contractor shall submit for the approval of the Consultant a list of names and addresses
of the manufacturers and trademarks or names of all the various types of materials and goods
he proposes to use the Works. This list shall include reference to the specifications Clause or
Article to which the materials and goods apply. All materials used in the Works shall be new

and of the appropriate quality all to the Employer’s approval.

Materials shall be obtained from approved sources and used in accordance with the
manufacturer’s printed instructions. In the absence of a specification all materials shall
comply with a relevant standard. The Employer shall order the removal of any materials,

which he has not approved.

No orders for materials and goods shall be placed until approval has been obtained for the
materials and goods from the Consultant.

The Contractor shall note that it is his responsibility to include in his price for the cost of the
materials and products as specified and no adjustment will be allowed should the alternatives

be rejected by the Employer.

All workmanship shall be of the best standard. All goods and materials to be incorporated in
the Works must be new, unused, of the most recent or current models and incorporate all

recent improvements in design and materials unless provided otherwise in the contract.
2.8 Approved Manufacturers & Manufacturer’s Instructions

Reference to proprietary items or approved manufacturers shall be construed as establishing

standards of quality and not as limiting competition.

The Contractor may offer alternatives to the materials specified provided that such materials
meet or exceed the required minimum standards. The final decision on this matter rests with

the Employers.

All items or materials shall be delivered to the Site in the manufacturer’s original unopened

containers with the manufacturer’s brand and name clearly marked thereon.

All items or materials shall be assembled, mixed, fixed, applied, or otherwise incorporated in
the Works in accordance with the printed instructions of the manufacturer of the items or
materials unless specifically instructed otherwise by the Employer.
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2.9 Samples

The Contractor shall furnish for approval with reasonable promptness, all samples as directed
by the Employer. The Employer shall check and approve such samples with reasonable
promptness only for conformance with the design concept of the Works and for compliance
with the information given in Contract Documents. The work shall be in accordance with the

approved samples.

All samples shall be delivered to the Employer with all charges in connection therewith paid

by the Contractor and deemed to be included in the contract price.

Duplicate final approved samples, in addition to any required for the Contractor’s use, shall

be furnished to the Employer, one for office use and one for the Site.

Samples shall be furnished so as not to delay fabrication, allowing the Employer reasonable
time for consideration of sample submitted.

Each sample shall be properly labelled with the name and quality of the material,
manufacturer’s name, name of the project, the Contractor’s name and date of submission, and

the specification article number to which the sample refers.
2.10 Ordering Materials

The activity Schedule shall not be used as a basis for ordering materials and the Contractor is
entirely responsible for assessing the quantities of materials to be ordered. Upon completion
of the design phase the contractor should provide a detailed BOQ brfeaking down and
detailing the activities in the activity schedule. The Contractor should also provide detailed
breakdown of Master material list which will be verified by the engineer. Upon receipt of the
Employer’s order to commence the Works, the Contractor shall immediately place orders for
all required materials and will be held responsible for any delays occurring due to the late
placing of such orders. Prior to finalizing material orders, the Contractor shall advise the
Employer and await the Employer’s written approval to complete the same. The Contractor
shall pay all expenses, taxes and dues etc. incurred on the procurement of materials from

abroad.
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2.11 Defective Work

Any defective work materials and also deviations from the working details in respect of
setting out, correct lines and levels, verticality, sizes thickness of members and/or any other
dimensional variation of any kind whatsoever, shall be removed and reconstructed or
otherwise rectified without undue delay to the approval of the Employer and the Contractor
shall be responsible for all additional costs incurred due to rectification of any defect work or

material.
2.12 Disposition of Existing Utilities

Before commencing any construction work the Contractor shall obtain from the Employer,
Island Council and relevant utility providers the location of any existing utilities on the Site.
Active utilities on the site shall be carefully protected from damage, relocated or removed as
required by the work. When an active utility line is exposed during construction, its location

and elevation shall be plotted on the Record Drawings and Employer notified in writing.

Active utility lines damaged during the course of construction operations shall be repaired or
replaced as determined by the Employer at the Contractor’s expense. If an active utility line is

damaged the Contractor shall notify the Employer by telephone and in writing immediately.
2.13 Protection

The Contractor shall have the Works and adjoining properties protected from inclement
weather. Any loss or damage caused by weather, carelessness or lack of skill of workers,
accident or otherwise shall be of such property that is affected. The Contractor shall provide

all necessary dust sheets, barriers and guard rails and clear away at completion.

The work shall be suspended for such time as may be directed and/or approve by the

Consultant if the specified quality of work is difficult to maintain during inclement weather.
2.14 Scaffolding

The Contractor shall provide, erect, maintain, dismantle, and clear away at completion proper
and adequate scaffolding including that required for Sub-Contractor and Suppliers. Putlog
holes shall be made good to match the adjacent surface as the scaffolding is dismantled. The

Contractor shall be entirely responsible for all safety precautions in connection with the
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scaffolding including the provision of all bracing, scaffold boards, toe boards and the like and

for its entire sufficiency for the work.

If in the Engineer’s opinion scaffolding is considered dangerous then the Contractor shall
rectify the same at his own expense. All work utilizing scaffold shall be halted until the

scaffold is corrected all to the Employer’s written approval.

The contractor is responsible and pays for all necessary permits to erect and dismantle the
scaffolding, use of cranes and other machinery on site and on the roads around the work site.

2.15 Cutting and Patching

The Contractor shall be responsible for all cutting and patching and making good required for
all trades for all work and his prices will be deemed to include for all such cutting and

patching and making good.
2.16 Water for the Works

The Contractor shall make all necessary arrangements and provide all water for the proper
execution of the Works, together with all transport, temporary plumbing, storage and
distribution, pay all charges and alter, adapt and maintain temporary work as necessary and
remove and make good at completion.

Water for execution work such as construction works, Concreting, Curing, Pressure testing,
Leak testing, Disinfection, Cleaning and other construction activities shall be clean, potable
fresh water and shall not contain any injurious amounts of harmful impurities which may
adversely affect quality of water. Saline water shall not be allowed to use for above purposes.

Contractor shall provide for the above purposes at their own expenses.
2.17 Electricity for the Works

The Contractor shall make all necessary arrangements and provide all artificial lighting and
power (maintaining a generator if necessary) for the proper execution and security of the
Works and its protection, with all meters, temporary wiring and fittings, pay all charges and
alter adapt and maintain the temporary work as necessary and remove and make good at

completion.
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2.18 Construction Machinery

All necessary construction machines shall be provided and maintained by the Contractor and
shall be approved by the Employer. Prior to commencement of works contractor must provide

the employer with master machinery list which will be used during implementation.
2.19 Safety of Adjoining Existing Buildings

The Contractor shall take all necessary precautions during the excavation for the Works
particularly those excavation which are adjoining existing buildings and shall protect such
buildings from the damage or collapse by means of temporary or permanent shoring,
strutting, sheet piling or underpinning or excavation in short lengths and/or other methods as
he deems fit also he shall properly support all foundations, trenches, walls, floors, etc.

affecting the safety of the adjoining existing buildings.

The Contractor shall alter, adopt and maintain all such works described above for the whole
period of the Contract and shall finally clear away and make good all damages done.

The construction and efficiency of the shoring, underpinning, strutting and the like for the
purpose for which it is erected shall be the responsibility of the Contractor, should any
subsidence or any other damage occur due to the inefficiency of the shoring, underpinning,
strutting and the like or any other support provided. The damage shall be made good by the

Contractor at his own expense and responsibility.

The shoring, strutting, piling and the like, shall be executed in such a manner as to cause as
little inconvenience as possible to adjoining owners or the public and the Contractor shall be
responsible for negotiating with the adjoining owners the means to safeguard their property
and for the use of any portion of their land for the purpose of executing the excavations and

no claims submitted on this ground will be entertained.

The Contractor shall be held solely responsible for the safety of the adjoining existing
buildings, the sufficiency of all temporary or permanent shoring, underpinning, piling, and
the like.

Contractor shall keep the Employer informed as to manner in which he intends to proceed
with the execution of the excavations and obtain his approval. Such approval if given shall

not absolve the Contractor of his responsibility under this Clause.
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The Contractor shall save harmless and indemnify the Employer in respect of all claims,
demands, proceedings, damages, costs, charges and expenses whatsoever arising out of or in

relation to any such matters in so far as the Contractor is responsible under this Clause.
2.20 Demolitions

Demolition includes the complete demolition including grubbing up of foundations and the
proper termination of all services as required by the Drawings including the removal and
disposal of all demolished materials. The demolition work shall be executed in a systematic

manner.

Demolition operations and the removal of debris shall be carried out to ensure minimum

interference with roads, streets, footpaths and other adjacent occupied or used facilities

The Contractor at his own expense shall repair damage caused to adjacent facilities by
demolition operations. The Contractor shall arrange and pay for the disconnecting, removing
and capping of utility services, notify the affected utility agency in advance and obtain written

approval before commencing work.
2.21 Levels and Reference Points

The Contractor shall satisfy himself that the existing ground levels as indicated in Contract
are correct. Should there be any dispute regarding any levels, Contractor shall submit to the
Employer a schedule of the levels considered to be in error, together with the values he
believes to be correct. The ground relevant to the disputed levels shall not be disturbed until

the Employer's decision as to the correct levels is given.

The Contractor shall supply to the Employer details of the value and location of the
temporary benchmarks and reference points he proposes to use. Temporary bench marking

should be carried within the line of sight.
2.22 Interference with Access to Properties and Apparatus

Before interfering with access to any property, the Contractor shall make adequate alternative

arrangements for the occupiers.

The Contractor shall not obstruct access to any apparatus or utilities of any service or utility.
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2.23 Procedure for Complaints and Damage Claims

Details of complaints received by the Contractor as a result of work he is carrying out shall be
passed to the Employer without delay. The Employer shall likewise pass to the Contractor

details of complaints, which may be submitted directly to him.

A similar exchange of information shall be made in relation to all claims and intended claims,

which may be received.
2.24 Protection against Damage

The Contractor shall avoid causing unwarranted damage to streets, pathways, land, property,
trees and other features. He shall deal promptly with any complaints from owners or
occupiers.

The Contractor shall avoid damage to apparatus or utilities of other undertakers and shall
temporarily support or work around any such apparatus, which crosses or runs alongside his
works. In the event of damage, the Contractor shall notify the Employer and the Undertaker.

2.25 Apparatus of Statutory Undertakers

The Contractor shall liaise with all relevant statutory Undertakers before commencing any
excavations, and shall satisfy himself of the exact position of existing apparatus, which may
be affected by the works.

The Contractor shall notify the Employer in advance of any diversion or removal of apparatus
or utilities required for his own convenience or proposed method of working and shall

comply with any requirements of the Employer with respect to them.
2.26 Work Standard

Works should be carried out according to professional standard acceptable to Employer. The
contractor shall reimburse Employer the cost of material lost or damaged due to faulty

installation.

Contractor shall carryout the Works in a hygienic and professional manner to ensure that no
leakage of sewage to the ground takes place. In case the ground is contaminated with sewage,
the affected area shall be chlorinated & decontaminated.
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2.27 Tidiness of the Site

The Contractor shall be responsible for the proper up keeping and maintenance of the site and
the works and shall remove from the site rubbish and other waste as it accumulates. Materials

and equipment shall be positioned, stored and stacked in an orderly manner.
2.28 Care of Works

The Contractor shall take all necessary and reasonable precautions to protect the existing
utilities, properties, and structures etc. in which his is carrying out his activities and make

good, at his own cost, any loss or damage that he might cause.
2.29 Security

The contractor shall ensure that the site is secure during the period of work and shall be liable

for any loss or damage sustained as a result of their failure to comply with this condition.

Where the works are in close proximity to buildings, walls or other existing structures, the
contractor shall take adequate measures to prevent any damage to such structures. In addition
before commencing work the Contractor shall submit details in writing to the Engineer of his
proposed method of carrying out these measures and shall not commence operations until

these are approved in writing.
2.30 As-Built Drawings / Shop Drawings

The Contractor should note that the Drawings and Quantities in the Tender Documents have
to be considered as preliminary, and only provide an indication of the locations, layouts and
scope of works. Detail design drawings must include longitudinal sections showing ground
level, mean sea level {MSL), pipe invert level, depth of pipe, slope, manholes, distance
between manholes, and changes in slope for all pipes in the network. The contractor should
produce all the relevant as built drawings including the profiles. The locations, layout and
scope of works may be altered and in such cases the Contractor shall not be entitled to any
claim whatsoever for such alterations over and above the measured works or measured
variations at the tendered rates except in accordance with the provisions of relevant Clauses

of the Conditions of Contract.
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Subject to the above limitation, design detail will be provided by the Engineer in advance of
the Contractor’s intended commencement of construction as indicated in his approved

construction programme or as otherwise agreed with the Engineer.

Should any Contractor’s proposals for the any specialised items differ in entirely or
substantially from that of the Engineer’s or should it affect another component of the element
or item of work beyond permissible variations from it, then the Contractor shall, at his own
cost, be responsible for redesign to provide a complete acceptable system before approval of
any part thereof. For such works, the Contractor shall furnish, at his own expense, the
Engineer with copies of all design calculation, sketches, working drawings and similar
information in as much detail as the Engineer may reasonable require for his full information

and subsequent approval.

Such approval of the Contractor’s design shall not relieve the Contractor from any of his

duties, responsibilities or obligations under the Contract.

The above work to be undertaken by the Contractor or his approved subcontractor shall be in
accordance with current practice generally using accepted design techniques in accordance to
international standards or as specified in the relevant Tender Document all to the approval of

the Engineer.

Contractor shall prepare the working drawings/shop drawings and documents, including
diagrams and schedules shall show the details of proposals for the execution of the works and

shall include everything necessary for the following purposes:

e To illustrate in detail the arrangement of the various section of the works and to
identify the various components.

e To integrate the various sections of the works.

The shop drawings required shall include but not be limited to the following:

(@) Layout of house connections showing locations approved by the house
owner
(b) Detailed layout drawings all pump stations and treatment plant, showing

the connection of mechanical and electrical services, ducting, conduit, cable tray and

trunking together with earthing system
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(c) Detailed layout drawings showing sections such as through ceiling voids
and vertical shafts.

(d) System diagrams, circuit diagrams and wiring diagrams for all installations
and equipment.

(e) The drawings, specifications and technical information for materials and

equipment of building components such as doors, windows etc.

Working drawings and documents shall be made available sufficiently early so that the
Engineer gets sufficient time to check and correct them.

The Contractor shall liaise with the Engineer for the period required for any approval, which
shall be a maximum of two weeks. Delay in obtaining approval of working drawings shall not

be a reason for requesting extension of time.

The Contractor shall ensure that all items to be ordered by him can be accommodated in the
positions shown on the drawings and for taking all necessary dimensions on site together with

any supporting information which may be necessary for preparing working drawings.

Materials or equipment shall not be ordered nor the construction of the associated works be

commenced until such approval has been obtained from the Engineer.

The Contractor shall be deemed to have obtained a full and proper understanding of the
Engineer’s design and design intents and to have satisfied himself with their accuracy and
suitability. In this respect, the Engineer will meet all reasonable requests made by the
Contractor in furnishing design information and other information to the Contractor. No

claim in respect of lack of knowledge will be admissible.
2.31 Site office for the engineer
The contractor shall provide a site office for the use of the Engineer inside the site.

2.31.1 Furnishing of the Site Office for the Engineer

The offices shall be fully furnished with new, good standard office furniture and equipment
approved by the Engineer for the sole use of his and other site supervisory staff for their

efficient operation.
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Providing and furnishing the site office shall be completed within 30 days from the

commencement of the contract.

The office shall be kept clean and guarded at all times and shall be supplied with office

stationery etc. as required by the Engineer.
2.32 Surveying Equipment

The Contractor shall provide at the site, at his own expense, one approved set of surveying
and measuring equipment. The set shall be used by the Contractor for requirement at site and
be made available from the commencement of contract for the use of the. The set shall consist

of the following instruments:

ITEMS QUANTITY
Total Station 1
Pogo with Reflector 1
Big Tripod 1
Small Tripod 1
Fibre glass type (Cased 30m) 2
Steel Pocket Tape, 3m 4
Surveying Umbrellas 2
Ranging Poles, 2.5m Long 10

Level Books — as required

Field Books — as required

All equipment shall be supplied with their tripods, staff and such other equipment/item as the

Engineer may require for the measuring, or setting -out of the work.

The Contractor shall be solely responsible for the maintenance of all such instruments and
equipment and shall ensure they are, at all times, in good repair and adjustment. All
equipment other than expendable items shall revert to the Contractor upon completion of the

works.
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The Contractor shall provide the Engineer, throughout the Contract period, with all necessary
assistants and chainmen to assist with surveying work. The assistant shall keep the survey

equipment in good order.
2.33 Laboratory and Laboratory Testing

2.33.1  Description
Testing of materials and completed work shall be carried out by a site laboratory established

and allocated exclusively for that purpose; all testing shall be carried out under the direction
and supervision of the Engineer’s staff. All tests shall be performed in strict accordance with

the appropriate British Standards or other standards as approved by the Engineer.

Any testing relating to the Works as required by the Engineer which cannot be carried out in
the site laboratory shall be carried out at the Contractor’s expense, at an independent
laboratory approved by the Engineer.

The provision of laboratory facilities on site, as specified, shall in no way relieve Contractor
of the responsibility for providing additional laboratory space and testing equipment as
necessary in order to control materials at mixing plants and elsewhere and enable him to fulfil

his obligations under the Contract.

If for any version a laboratory cannot be setup at site, all the tests shall be got done in a

laboratory approved by the Engineer.

2.33.2 Laboratory Building
The Contractor shall provide, furnish, equip, keep clean and maintain to the satisfaction of the

Engineer a laboratory building of a floor area not less than 30 sg.m. The building shall be
provided with electrical power, potable water, drainage, and shall have adequate daylight and
artificial lighting.

The Laboratory shall be adequately staffed by the contractor with materials technicians and
assistants in the numbers deemed necessary by the Engineer so that no interruption of
unnecessary delay shall occur to construction activities due to delays in sampling or testing,
in-site or in the laboratory, as required by the Contract. The testing equipment provided in the
laboratory shall be sufficient to carry out the following tests;

@) Modified Proctor compaction tests

(b) Field Density tests using core cutter and sand replacement methods
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(c) Crushing strength of 150mm size concrete cubes.

(d) Sieve analysis

The Contractor shall, at the Commencement of the Contract, submit a detailed list of the
equipment he is proposing to provide showing for each item its type and model, serial

number, manufacturer’s name and year of manufacture for the Engineer’s approval.

The testing of the works by the Engineer, in no way, absolves the Contractor from his
responsibilities to carry out his own testing of the quality of his works and the materials used.

The laboratory building and equipment shall be used exclusively for the purposes for which
they are intended and shall, together with all equipment, all samples and records, be open to

inspection by the Engineer during all working hours.

The laboratory shall be fully operational within 15 days of commencement of Contract and
remain so until all work in the opinion of the Engineer is complete. At the end of
Construction the laboratory building with furniture and equipment shall revert to the
Contractor. The laboratory shall not, however, be removed from site without the prior consent
of the Engineer.

If in case the tests are to be done in an approved laboratory, such an approval shall be

obtained from the Engineer within 15 days of commencement of Contract.

Vernier Callipers and 2 Screw Gauges having 0.01 mm least count shall be made always

available at site by the Contractor.

After removal of the laboratory the Contractor shall clean and level the site removing all
foundations, drain water pipes and other services installed for the laboratory and return the

ground to its original condition.

2.33.3 Sample
The Contractor shall submit samples of all materials and goods for inclusion in the works to

the Engineer and only those approved by the Engineer and to the standards specified
elsewhere in the Contract may be ordered for supply. Samples shall be submitted promptly in

order not to delay the works.
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All work executed shall be of equal standard in all respects to the approved samples and the
Engineer may reject any work which, in his opinion, does not comply with the approved

samples.
2.34 Site surveys, setting out and design detailing

2.34.1  Description
The Contractor shall be responsible for the true and proper setting-out of the works in relation

to the lines and levels of reference given by the Engineer or shown on the Drawings and for
the correctness of the position, levels, dimensions and alignment of all parts of the works and
for the provision of all necessary instruments, appliances and labour used in connection
therewith. This also includes the survey of each plot and preparation of site layout and
identifying household catchpits, and obtaining Homeowner & Contractor agreement for each

house. This survey should be carried in accordance with guidelines set by the client.

The Contractor shall carry out a detailed survey of the site in advance of his commencement
of Construction work, and shall supply full details to the Engineer as specified in the

following sub clauses.

Contractor shall carry out a detailed level verification survey. These levels should be taken
from each location of the Cleanouts, Manholes, valve chambers, or any other specific
locations placed on roads for systems. The contractor should submit this survey for approval

by the engineer.

All setting out and levelling shall be based on permanent Benchmarks obtained from the
Local Authority.

2.34.2 House Connection Survey

Contractor shall request client to provide the current guidelines on provision of house
connections. Additionally, immediately after mobilisation contractor shall obtain the
approved list of households from island councils. The Contractor shall then carry out a joint
inspection survey for the list of houses provided as per the guideline and finalise the list of
house connections with island council and client. Upon finalisation of this list contractor shall
prepare layout drawing indicating the existing location of the septic tanks, levels (in MSL),

requested location of the catchpit with levels ( if applicable) and requested location of the
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water meter. If the invert level of the catchpit to be placed is lower than the invert of the
sewer main pipe on the road, contractor shall notify engineer. The contractor shall prepare
homeowner agreements as per guidelines and complete the house connection survey

requirements within the mobilisation period.

The house connection list for water meters must include the following locations,

I. Harbour kiosks

I1. All public buildings

I11. All sewerage facility locations including pump stations, STPs or discharge pump
Stations.

2.34.3  Setting out Survey for Facilities

After carrying out the site clearance works at facility locations (water treatment plant,
rainwater collection buildings, lift/pump stations (if applicable), discharge pump station/STP
(if applicable)) the contractor shall carry out a setting out survey of the location. This survey
shall provide existing road levels surrounding the facility, levels within the plot at 2m-by-2m
grid and all structures (admin buildings, sumps, sheds, vents, lights etc) locations within the
site. The layouts produced should be submitted to engineer/consultant for approval prior to
carrying out any of the works.

2.34.4 Detailed Level Survey (where applicable)

The contractor shall carryout out a detailed level survey of the network components. This
Includes level survey of each Manhole/cleanout location, facility location. This should be
Submitted to Engineer for verification. Any substantial change in the elevation that could
result in piper cover loss changes in critical profile invert levels at PS should be taken
addressed prior to commencement of works.

2.34.5 Existing levels, Reclaimed Areas and Layouts
Before commencing operations of any section of the works including reclaimed areas, the

Contractor shall survey all existing detail in that section, in plan and in level and shall plot the
results in such detail and to such scales as shall be to the satisfaction of the Engineer. These
survey plots shall be supplied to the Engineer at least four weeks before the intended
commencement of construction on the section. Unless otherwise instructed by the Engineer

the detailed survey plots will be supplied in 1:200 scale.
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In addition to the requirements above, horizontal control lines shall be marked out by pegs at
intervals of not more than 20m and the lines traversed with the theodolite, by steel band or by
any other method acceptable to the Engineer. The alignments established shall be referenced
by pegs offset at suitable distance on each side of the horizontal control lines. These offset

pegs shall be painted in a conspicuous colour.

Cross sections of the existing ground and of the ground after completion of earthworks shall
be taken at intervals not exceeding 20m along the horizontal control lines in an approved and
acceptable manner. Demarcation of roads on reclaimed areas shall be carried with assistance

from island council.

Based on the levels of the reclaimed area, Contractor may need to revise the designs of the

reclaimed areas and should be submitted to Engineer for approval.

2.34.6 Bench Marks and Survey Points
As the work proceeds, the contractor shall establish, at suitable location, substantial

permanent benchmarks, clear of the works, from which, all subsequent setting out and
levelling shall be carried out. The location of the benchmarks, one at every 200m, shall be

agreed with the Engineer before they are established.

Benchmarks shall be constructed in class 20/20 concrete, with minimum dimensions of 0.3m
x 0.3m, the upper surface being approximately 50mm above ground level. A 20mm diameter
mild steel rod, not less than 300mm in length, shall be cast into the concrete so that it projects
about 10mm above the centre of the surface of the concrete. The concrete surface shall be
clearly engraved with the reference number of the benchmark. The co-ordinates and level of

each benchmark shall be determined in metres to 3 decimal places.

The Contractor shall check co-ordinates and levels of benchmarks at monthly intervals and

immediately notify the Engineer of any discrepancies.

2.35 Soil Investigation and Report

limited soil investigation is required in the Design phase. If the contractor intends to do any
further investigation, then he has to inform the Engineer so that the approval of Island

Authorities could be obtained.
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2.36 Progress Photographs

The Contractor shall submit to the Engineer before the fifth day of each month, throughout
the period of the Contract, one set of progress photographs comprising 2 copies of 12 A4 size
photographs selected by the Engineer from not less than 24 exposures of views of the works
taken at the direction of the Engineer. The arrangements for the progress photographs are
subject to the approval of the Engineer and shall be discussed at as early a date as possible so

that complete coverage can be assured.

The Contractor shall submit to the Engineer each month, a videograph of the progress of
works, one video tape not more than 30 minutes duration showing the progress during every

month.
2.37 Notice Boards

The Contractor shall provide, erect and maintain for the duration of the contract, Notice
Boards 3m x 4m size as per drawing and specification in a location approved by the Island
authorities / the Engineer, including complete cost and conveyance of materials and labour

charges,

Notice Boards shall have a block board panel size of around 3m as detailed on the Drawings
or equally approved. The Contractor is responsible for obtaining all necessary approvals for

the erection of these notice boards.

Under no circumstances, shall sub-contractor’s or supplier’s name boards be fixed on

hoarding or elsewhere on site.
2.38 Advertising

Neither the Contractor nor any of those in his employment shall give information concerning

the works for publication in any form without the written approval of the Engineer.

Neither the Contractor nor any of his sub-contractors shall erect placards or advertisements
within the site other than the notice boards mentioned before
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2.39 Traffic Management and Site Safety

2.39.1 Site Safety and Traffic Management

In order to improve the general vehicular traffic condition and to guarantee public safety from
and around the work the Contractor shall provide all labour, and materials, and construct and
maintain temporary traffic diversions throughout the construction activities, to the directive
and approval of the Engineer. It is therefore recognised that there is a particular responsibility
placed upon the Contractor to take special precautions for public safety and to minimise the
scale and extent of disruption to public and commercial life. Plans for traffic diversion shall

always be submitted to the Engineer and to the traffic police for their prior approval.

2.39.2 Safety on Site

The Contractor shall ensure that the works are carried out in a safe manner, according to
internationally accepted guidelines on safe working procedures and to the satisfaction of the

Engineer.
The following requirements shall be complied with by the Contractor:

(@) Excavation - All excavations shall be adequately supported to avoid
collapses and effective safety barriers shall be erected with warning signs and

devises around all open excavations to the satisfaction of the Engineer.

Struts and walling shall not be used as ladders and for the purpose of access to the
base of excavation the Contractor shall provide proper ladders which shall be

suitably secured.

Reflective wearing shall be worn by all workmen on or close to a highway and,
where necessary, temporary road signs and cones shall be provided to ensure a safe

working area.

(b) Protective Clothing - The Contractor shall ensure that all personnel on site
are supplied with the necessary protective clothing such as safety helmets, goggles,
face masks, ear muffs, gloves, boots, etc. which are required for the operations being

performed.
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(c) Scaffolding - Suitable and sufficient scaffolds shall be provided and
properly maintained for all work that cannot safely be carried out from the ground or

from part of the structure or from a ladder.

Every scaffold shall be of good construction, of suitable and sound material and of
adequate strength for the purpose for which it is used. Unless designed as an
independent structure, every scaffold shall be rigidly connected to a part of the
structure which is of sufficient strength to afford safe support. Protective headgear

shall always be worn.

(d) Lifting Device - Every rope, chain, pulley, bloc, hook, winch, crane or
other lifting gear used for raising or lowering loads of as a means of suspending
them shall be of good construction, sound material, adequate strength and free from
defects. They shall be properly maintained and tested at regular intervals by a
competent person, who shall be to the approval of the Engineer.

(e) Working in manholes etc. , - Checks shall be carried out before entry to
ensure that the atmosphere is fit for respiration and no smoking naked lights or
flames are to be permitted in any sewer, manhole of chambers or adjacent to them

when these are open.
The safety equipment which shall be made available shall include but not limited to:

e Gas detector lamps with lead acetate papers.

e Lifting harness with ropes Hand lamps with spare batteries
e Protective head gear.

e Rubber Gloves.

e Breathing apparatus.

e Wooden First Aid Boxes

e Fire Bucket sand with round bottom buckets.

e Rubber mat of 1.1kV grade of size 6mm thickness

e Fire Safety Rules charts

e Shock Treatment Charts

Throughout the period of the Contract, the Contractor shall provide safety helmets and high

reflectivity jackets to all Consultant’s staff and visitors. Barriers must be provided to all
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excavations for the safety of the public and flagmen must be used for all items of plant for the

safety of the operatives, supervision staff and members of the public.

2.39.3 Traffic Management
Before commencing the works, the Contractor shall consult with and obtain from the Traffic

Police, Employer and the Engineer their requirements for temporary traffic signs, road
markings, lighting and other measures necessary to ensure the safety of the public. The
Contractor shall also take a No Objection Certificate from Consultants supervising other
Contracts in the area, get details of newly installed and temporary services and obtain access

requirements for other contractors.

The Contractor shall deploy, as a full time member of his site staff for the duration of the
contract, whose duties shall include the production and implementation of traffic management
schemes and the safety of vehicular and pedestrian traffic. Qualification and experience of the

traffic management staff shall be subject to the approval of the Engineer.

Throughout the Contract, the Contractor shall maintain vehicular and pedestrian access to all
properties adjacent to and within the site at all time. The contractor is solely responsible for
obtaining the necessary permissions and approvals from the Traffic Police, service authorities
and all other concerned authorities for the diversions and closure of sections of the existing
roads and footpaths. Details of all proposed traffic management schemes shall be prepared
well in advance of their intended implementation and shall be submitted to the Engineer and

to other interested parties for approval.

Approval by the Engineer of a scheme will not relieve the Contractor of his responsibility to
gain approval from the Traffic Police or other concerned authorities. Ignorance of any
restrictions as to the timing and /or placing of diversions imposed by the Traffic Police or
other authorities will not be accepted as a basis for claims for additional costs or delays
arising from such restrictions. Adequate warming and direction signs are to be erected
wherever necessary and diversions are to be maintained in god condition to the satisfaction of

the Engineer.

Temporary diversions shall be constructed and maintained to the standards approved by both
the Traffic Police and the Engineer. Upon completion of the Permanent works, the temporary

diversions shall be removed and the site restored to the satisfaction of the Engineer.
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The Contractor shall arrange with the appropriate authorities for any additional land required

for temporary diversions.

All traffic diversions must be constructed and maintained to the highest standards with
regular washing of cones and daily maintenance of flashing lights. The signs and cones
should be self-stabilising, and if extra stability is required only small sandbags should be

used.

All stockpiles of material to be used in the works must be fenced off and all unsuitable

material must be removed from site on a daily basis and not stockpiled on site.
2.40 Services

Before the Contractor may proceed with the Works in any given area he is required to

establish the precise location of all services in that area.

The contractor will therefore be required, acting in strict co-operation with the Engineer, and
other concerned authorities, to open up hand excavations, at points to be agreed, in order to
establish the precise location of the existing services. The Contractor is required to make
adequate allowance in his programming for this process and may be required to adapt his
programme to accommodate the service protection and /or relocation works ordered as a

result of these investigations.
2.41 As Built Records

Upon completion of work as in the stages of the Programme of Works, at the direction of the
Engineer, the Contractor shall prepare detailed drawings and other records, as required, of the
works executed. The Contractor is required to submit the soft copy as well as three hard

copies of the as built records to the scale advised by the Engineer.
2.42 Programme of Works
The following specific requirements shall apply to the Programme of Work

The works shall be programmed in such a way as to minimise disruption to public traffic
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Works shall not be carried out simultaneously over large areas of the site but shall be
sequenced so that all operations likely to cause disruption to public traffic shall be undertaken

and completed in discrete area before commencement of operations in other areas.

Works which, by their nature, will create disruption and / or obstructions to vehicular or
pedestrian traffic, such as pavement rehabilitation or trench — work shall be programmed to
be undertaken in a continues sequence of events from the initial disruption until the

restoration of access without and significant delay between operations.

The programme submission shall be accompanied by outline traffic management plans in
sufficient detail to indicate to the Engineer that the Contractor has considered this aspect the
work in his programme. Not with standing, acceptance of the Contractor’s programme will

not in any way relieve of his responsibilities for traffic management.

The Contractor’s Programme shall, insofar as it is practicable to do so, into consideration the
commercial interest of individual shopkeepers e.g. operations should not be sequenced so as
to disrupt access to those individual shops having access from more than one street, from
more than one of those streets at a time.

Weekly programmes of work shall be prepared at least one week in advance and submitted

to the Engineer, who will in turn brief the Island authorities.

The Contractor’s Programme of Works, submitted in accordance with the Conditions of
Contract, shall be subject to the approval of the Engineer and of Employer, the Contractor has
not properly achieved the objectives of the programme, then they may require the Contractor
to revise his Programme and the Contractor shall do so forth, for this reason the Contractor is
advised to liaise closely with the Engineer during the production of his Programme.

The Contractor should note that when a phase or phases of the works is/are programmed to be
completed before commencement of another phase, the Contractor may not commence work
on the later phase until the former phase is completed, even if the former phase overruns its
allocated construction time, without the specific permission of the Engineer.

In addition to the Works Programme required under the Conditions of Contract, the
Contractor shall produce individual programmes for each element of the works likely to cause

significant disruption to public and vehicular traffic, for the approval of the Engineer and
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prior to commencement of the element of the works, clearly showing the sequencing of

construction operations in such a manner as to minimise the duration of the disruption.

The Contractor shall note that different work in various parts of site by other contractors may
be in progress or may commence during the Contract Period. It will be the Contractor’s
responsibility to liaise with contractors on adjacent sites in order to ensure the detail progress.
The Contractor’s Programme will be phased and will make full allowance for the need for a

co-operative timing with adjacent contractors.
2.43 Contractor’s Offices, Yard, Stores and Plant Area

The Contractor’s main office shall be located in an area identified by the Island Authorities
for the purpose. The Contractor’s main office shall be used for the purposes of administering
the Project. An adjoining area could be allocated by the Island Authorities for storage of

materials.

The Contractor’s other offices, yard, stores and plant area shall be provided, by the
Contractor, at location(s) to the approval of the Employer. The Contractor shall be
responsible for all associated expenses including rents, assessments or temporary occupation
license fees, establishment, running and maintenance costs, the supply of all services, as well

as the obtaining of any appropriate No Objection Certificates.

Within 7 days of the Commencement date of the Contract, the Contractor shall submit, for the
approval of the Engineer, a drawing showing detailed plans for the offices, yard, stores and
plant area, together with all sanitary arrangements, and for the supply of water and electricity.
Until the Engineer has given his approval in writing, no construction of any of the
Contractor’s buildings, fences, services or roads shall commence. The area shall be fenced in

accordance with Municipality regulations.

The Contractor shall not be permitted to erect temporary building or structures elsewhere
without the specific permission in writing of the Engineer, including approval of the

dimensions and specifications of such buildings or structures and their location.

The Contractor shall take all steps necessary as directed by the Engineer to minimise or
eliminate dust, noise or any other nuisance, which may occur. Plant emitting dust, smoke,

excessive noise or other nuisance shall not be permitted to be sited at any location which shall
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cause nuisance to any building or other installation, whether complete or under construction,

site offices, camps, or other similar buildings.

Under no circumstances shall overnight accommodation be permitted on site except for Site

watchman in carrying out their duties.

Throughout the period of the Contract, the Contractor shall maintain the area of his operation
within the limits of the site in a clean, tidy and safe condition by arranging materials and the
like in an orderly manner. All rubbish, debris, waste materials and the like shall be

systematically cleared from the site as it accumulates.

The Contractor shall satisfy himself as to the means of access to the site and other relative

items affecting him, his sub-contractors and suppliers.

Upon completion of the Contract, or, in the case of facilities required by the Contractor
during the Period of Maintenance, on completion of the period of maintenance the Contractor
shall remove all buildings and other facilities from the site including all foundations and
services, clean and level the site and restore the ground to its original condition.

2.44 Protection of Environment

The contractor shall, in compliance with the EIA report for the project and based on the
environmental management plan described therein, prepare an Environmental Management

Plan prior to commencement of work and get the same approved by the Engineer.

The contractor shall be responsible for the protection of the environment in the area where he
works. All mitigation measures identified in his Environmental Management plan shall be

strictly adhered to by the Contractor during the period of construction
2.45 Training of Operator’s Staff

The contractor must also provide training and instructions for the operation and maintenance
of the plants including all mechanical/electrical components. The scope of training shall fall
into two main types which are 'off the job' and 'on the job'. The Contractor must provide a
detailed plan and documentation including the training programme and provision of training

personnel.
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2.45.1 Training Objectives
e providing training for all operating personnel

e the chemistry and processes involved in the operation

e raise awareness about occupational health and safety standards and emergency

procedures

2.45.2 Training Requirements
The programme should cover training procedures as well as on the job training for the

following personnel:

e Operators

o

on the operation of individual items of plant and sections of the Works
including automatic operation and manual operation in the event of say
automatic control failure;

on the day to day operation of the Works and procedures;

on a comprehensive list of 'what if scenarios dealing with the actions to be
taken in the event of potential process problems, alarms, plant failures
overflows, power failures etc.;

on first line mechanical maintenance;

safe methods of work general;

on safety procedures to be followed in operating, maintaining and cleaning the
plant;

under operational conditions on the operation of individual items of plant and
sections of the Works including automatic operation and manual operation in

the event of say automatic control failure;

e Electrical Maintenance Staff

o

o

on the configuration, construction and operation of the electrical Plant;
on the electrical maintenance requirements of the Works;

on the switching and safety procedures to be followed;

safe methods of working;

on fault finding and repair procedures

e Control and Instrumentation Maintenance Staff

o

©)

on the configuration, construction and operation of the Plant;

on the control and instrumentation maintenance requirements of the Works;
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o on fault finding and repair procedures;
o safe methods of working;
e Mechanical Maintenance Staff
o on the routine mechanical maintenance requirements of the Works;
o on lubrication requirements of the Works;
o on fault finding, repair and overhaul procedures;

o safe methods of working.

2.46 Testing, Commissioning & Trial Operation (03 Months)

Prior to start of any commissioning activity, the contractor shall prepare and submit
commissioning plans, outlining schedule, sequence, detailed methodologies and checklists for
all commissioning activities to be undertaken. No Commissioning activity shall commence
before approval of the commissioning plans by the Engineer. The commissioning of the
system should be carried within the contract period to demonstrate the successful operation of
the system before handover of the system to client.

2.46.1 Stage 1: Pre-Commissioning Tests
Pre-commissioning tests include Factory Acceptance Tests, Site Acceptance Tests and

functional tests of individual components of the works to demonstrate that each
item/component can safely undertake the subsequent stages of commissioning (wet
commissioning & trial operation). The following tests shall be carried out as part of pre-

commissioning;

- Hydrostatic Testing of Structures and pipelines including Pumping/Lifting Stations STP
structures, rainwater collection network, water distribution network, water storage tanks,

gravity sewer network including pumping mains.
- Visual inspection of equipment/components to ensure correct installation.

- Functional Tests, including calibration Tests for all instruments and Electrical and

Mechanical Equipment.
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2.46.2 Stage 2: Commissioning
Water Supply facilities: Process commissioning of water supply facilities including RO plant

and Ultrafiltration unit etc to demonstrate the correct operation of the system and its
components. Water quality tests should be undertaken to demonstrate that the RO plant and

Ultrafiltration Plants produce drinking water to the standards specified in the design.

Sewerage facilities: Wet commissioning of sewerage facilities will be carried out using
ground water to demonstrate reliable operation of the components in accordance to the
requirements of the design and contract documents.

2.46.3 Stage 3: Trial Operation & Process Commissioning of Facilities

2.46.3.1 Sewerage facilities
Upon completion of the preceding commissioning activities, sewage will be introduced into
the system by connecting the septic tank inlet pipe to the household catchpit in each house.
The contractor shall undertake trial operation of the sewerage facilities and conduct process
commissioning of the sewerage system. Process commissioning and trial operation shall

include the following;

- Commissioning of sewerage facilities as a complete process on sewage and testing of

continuous operation.

- The operation of Mechanical, Electrical and control systems including Pumping/Lifting

Stations and Sewage Treatment Plant Equipment.
- Performance testing of STP to demonstrate compliance with the approved design.

- Final adjustment of equipment and control settings for pumping/lifting stations and

sewage treatment plant.

- Monitoring/Inspection of connections to the house hold Inspection Chambers, to ensure

correct installation.

- Conduct effluent quality testing to demonstrate compliance with effluent quality standards
of EPA.
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- Conduct ground water quality at the premise of pump stations to the requirement of EPA.

- During the trial operation, the contractor should take full responsibility for the entire

sewerage facilities, including any routine and immediate maintenance required.

- The contractor shall complete the final training of Operation and Maintenance staffs
during this period and ensure the staffs are ready to undertake functional operation of the

facilities.

- The Contractor should keep documentation of operational and maintenance logs for the

entire period of trial operation.

2.46.3.2 Water Supply facilities
Upon completion of stage 02 commissioning activities, water will be supplied to the network.
The contractor shall undertake trial operation of the water facilities and conduct process
commissioning of the system. Process commissioning and trial operation shall include the

following;

- The operation of Mechanical, Electrical and control systems.

- Performance testing of RO plant to demonstrate compliance with the approved design.

- Final adjustment of equipment and control settings for pumps and accessories.

- Monitoring/Inspection of connections to houses ensuring no cross connection is made.

- During the trial operation, the contractor should take full responsibility for the entire RO
plant system and water network facilities, including any routine and immediate maintenance

required.

- The contractor shall complete the final training of Operation and Maintenance staffs
during this period and ensure the staffs are ready to undertake functional operation of the
facilities.

- Conduct Daily and Monthly water quality testing in line with the requirements of
Environmental Protection Agency (EPA).
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- RO plant and UF plants shall be operated at fixed times (to not waste water) and log
sheets should be maintained for all recordable equipment (pressure gauges, rotameters, flow

meters, conductivity meters, pH meters, etc and maintenance activities.

2.47

The Contractor shall undertake Environmental monitoring & reporting, as identified in the
Environmental Impact Assessment (EIA) reports, to the requirements of Environmental
Protection Agency (EPA). A Generic list of monitoring measures required under water and
sewerage infrastructure projects is listed below. In addition to these monitoring parameters,
the contractor shall also include any additional parameters identified in the EIA and submit

the reports to EPA as required. The reports should be prepared by a registered Consultant at

Environmental Monitoring & Reporting

EPA.
Component Indicators Methodology Locations and Frequency
samples
Marine Water The following parameters Laboratory Installed outfall Immediately
Quality must be tested: Analysis locations after
Temperature, pH, Salinity, construction
conductivity, Total
suspended solids (TSS)
turbidity, nitrates,
phosphates, ammonia,
Dissolved Oxygen,
Biological Oxygen Demand
(BOD) and fecal coliform,
total coliform
Ground The following parameters Laboratory From borehole  Immediately
Water must be tested: Analysis site after
Quality Temperature, pH, Salinity, construction
Total Dissolved Solids of borehole
(TDS), Total Petroleum
Hydrocarbon (TPH), Fecal
coliform and Total coliform
Terrestrial Location of trees that need Logs from Project sites, Continuous
modifications to be removed, type and contractor, proposed RO during
number of trees that need and plant, sewerage vegetation
to be removed and photographic  main building removal and
location of replantation evidence replantation
Benthic Coral cover( bottom Discharge
Cover/Marine morphology), fish census Marine locations and Every 6
Survey Survey using  alternative Months
Transects locations during
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construction

Noise Level Noise level in decibels Spot Project site, Monthly
measurement accommodation during
Noise complaints received  during work and residential ~ construction
from businesses hours. areas close to
the
Logs from construction
contractor of  site
complaints
Labor force Number of laborer Logs from Project site Bi-annually
Accommodation units Contractor during
Valid work visa and construction
passport
PPE provision
Fire safety
Pay slips
Waste Waste type and quantity Observation,  Project site Once every
management logs and Four
Method of disposal photographic months
evidence during

construction
phase
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SECTION3  SITE PREPARATION

3.1 General

The Contractor shall maintain close liaison with all Service Authorities and shall obtain their
approval prior to removal of any service installation. Where Service Authority installations
are to be removed, they shall be removed after the existing facilities have been relocated and
commissioned or after they have been redundant and after any electrical supply has been

made safe by the Authority or the Contractor whichever is appropriate.

“Site clearance” shall include the demolition/removal of all plants, bushes, underground
structure, foundations, manholes, chambers, drains, septic tanks, cesspits, soak away,
pipelines, under growth, trees (of any girth), tree stumps, buildings, services, rubbish and
debris which are required to be cleared to construct the Works. Site clearance as directed by
the Engineer shall include clearing and grubbing for the road corridor. The rate shall include
for backfilling with suitable material all voids created by the removal of above mentioned

items.

All areas of the Site specified for clearance or from which material is to be excavated or upon
which filling is to be deposited shall be cleared of all obstructions walls and the like and

bushes, hedges, and the like. The contractor shall remove material so cleared from Site.

The Site shall be cleared of all vegetation, rock, boulders, etc. and surface soil shall be
removed as directed by the Employer. The trees, which are to be retained, shall be protected

from damage.

Spreading, levelling and consolidating on site where required, shall be made 