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1 PART 1: SCOPE OF WORK

1.1 Description of the Works

1.1.1 Employer’s objectives

uMkhanyakude District Municipality comprises of four (4) Local Municipalities that fall within its area of jurisdiction. The district municipality is a Water Service Authority (WSA) and Water Services Provider (WSP), responsible for the supply of water in the four local municipality. With growing challenges of the provision of water supply and the need to develop a water master plan for sustainable supply, the department of Cooperative Governance & Traditional Affairs (CoGTA) intervened by bringing in Mhlathuze Water as an Implementing Agent for the district to assist in addressing the challenges. This is in line with the district water master plan and COGTA intervention initiatives through Mhlathuze Water.

In order to address the numerous water supply challenges being experienced under the uMhlabuyalingana Municipality areas of jurisdiction, Mhlathuze Water intends to seek Water Service Infrastructure Grant (WSIG) funding on behalf of uMkhanyakude District Municipality to address the challenges on the ground.  

Interventions will be undertaken in hot spot areas identified in certain wards. In this instance, the wards will include Ward Nos 2, 3, 5, 6, 7, 8, 14, 15, 19 and 20.

Work in these wards has been split into work packages 1 to 5, as follows: 

	Work Package 
	Municipal Wards Covered in the Scope of Work

	Work Package 1
	3 and 6

	Work Package 2
	6, 2 and 5 

	Work Package 3
	7 and 14

	Work Package 4
	14, 15, 19 and 20

	Work Package 5
	8


The work will be undertaken in a number of contracts and packaged in line with available budgets and cashflows.

PS-1.2
Overview of the Works

Work under Work Package 1 covers Ward 3 and 6. It will be implemented in three contracts as follows:

	Contract No.
	Designation
	MW Contract No.
	Description 

	1
	ME
	MW/58/2/2022/2023:
	Supply Installation and commissioning of Electromechanical Equipment Mabibi Raw Water Abstraction Pumpstation and Drilling, Equipping and Commissioning of Boreholes in Ward 8 under the Umhlabuyalingana Municipality 

	2
	CE
	MW/57/2/2022/2023:
	Construction of Mabibi Abstraction Works and Booster Pumpstation, bulk and reticulation  pipelines and 15-50kl Prefabricated Elevated Steel Reservoirs in Ward 8 under the Umhlabuyalingana Municipality 


This contract is contract MW/58/2/2022/2023.Other works will be tendered separately and may be contracted simultaneously in separate contracts.

1.2 EXTENT OF THE WORKS

Under this contract, the contractor is required to undertake the civil scope of works as follows:

· Establishment And Preliminary and General Items

· Design iof Electromechanical Equipment for the Mtikini Booster Pump Station

· Supply, Installation and Commissioning of approved Equipment for the Mtikini Booster Pumpstatipon

· Other associated work as may be ordered.

1.3 DESCRIPTION OF THE SITE AND ACCESS

PS-3.1 
Access

The project area is located within uMhlabuyalingana Local Municipality under the Umkhanyakude district Municipality. 

The coordinates of Ward 6 are as follows: 

27° 26' 44.85" S and 32° 37' 51.65" "E.

1.3.1 Location of the works

Refer to Section C4.

1.3.2 Temporary works 

The Contractor is to allow for all temporary works required for the complete erection and installation of the mechanical and electrical plant and equipment to be supplied under this Contract.

1.4 Engineering

1.4.1 Design services and activity matrix

The responsibilities for design and documentation are identified below:

Description







Responsible Party
Concept, feasibility and overall process




Employer

Basic Engineering and detail layouts to tender stage


Employer

Final design of mechanical and electrical works

for approval by the Engineer





Contractor

Temporary works






Contractor

Preparation of as-built drawings





Contractor

1.4.2 Employer’s design

The hydraulic analysis of the system has been completed by the Employer.  

The conceptual electrical design has been based on the requirements arising from the hydraulic analyses.

1.4.3 Design brief

The Contractor is responsible for the layout of plant and equipment (should this differ from the Employer’s proposed layout). The Contractor is responsible for the design of the mechanical and electrical plant and equipment to be supplied under this Contract.

1.4.4 Drawings

The drawings issued to tenders as part of the tender documents must be regarded as provisional and preliminary for the Tenderer’s benefit to generally assess the scope of work. The drawings are issued separately to this document. 

The work shall be carried out in accordance with the latest available revision of the drawings approved for construction.

At commencement of the contract, the Engineer shall deliver to the Contractor, copies of the construction drawings and any instructions required for the commencement of the works. From time to time thereafter during the progress of the works, the Engineer may issue further drawings or revisions for construction purposes as may be necessary for adequate construction, completion and defects correction of the works. 

Drawings issued separately and that form part of the tender documentation are included in Section C5 of the tender documents. 
1.4.5 Design procedures

Within four weeks of the commencement of the Contract, the Contractor shall supply the Engineer, in duplicate, with fully dimensioned drawings of the plant ordered from him, the necessary data concerning the geometry and the position and sizes of all plinths, foundations, bolt holes, ducts, openings in walls or floors and all other special features affecting the design and construction of the new Works, so that the Employer can arrange for the necessary new concrete work, foundations, bolt holes, openings for pipes, cable ducts, etc, to be available for the proper erection and installation of the plant. 

Any re-design and/or cutting or alteration of new structural or building work arising from inadequate or incorrect dimensions and particulars afforded by the Contractor under this Contract, or through late receipt of any such particulars, and any modifications to existing structures to suit plant supplied under this Contract will be arranged by the Engineer to be carried out as he thinks fit, at the expense of the Contractor under this Contract. 

· .

1.5 Procurement

1.5.1 Requirements 

The conditions associated with the granting of preferences, if any, and the sanctions relating to a breach of preferencing conditions are contained in the tender data.

1.5.2 Subcontracting

Should the Tenderer wish to employ Sub-Contractors for part of the works this is to be clearly indicated and the schedule in this document is to be completed to indicate the full names and addresses of all proposed Sub-Contractors for which approval of the Employer (or the Engineer acting on his behalf) is sought, stating the section of the works that each will be handling.

1.6 Construction

1.6.1 Works specifications

The standard specifications on which this contract is based are those included in section 1.6 of the Scope of Work.

The variations, additions and amendments to the standardised specifications are included as 1.7 Project Specifications. The Project Specifications take precedence over the Standard Specifications.

The Particular Specifications are included as 1.8 and take precedence over the Standard Specifications, but not over the Project Specifications

Applicable national and international standards

Wherever possible items and materials for construction of the works shall comply with the relevant South African National Standards Specifications and with the British Standards where these are applicable in the absence of local standards. 

The Contractor, when using materials conforming to a Standard Specification shall if called upon furnish the Engineer with certificates of tests showing that the materials do so conform. 

1.6.2 Plant and materials

Plant and materials supplied by the employer

No plant or materials will be supplied by the Employer under this Contract.

.

1.6.3 Construction Equipment

Equipment provided by the employer

No construction equipment will be made available for use by the Employer.  All construction equipment required for the completion of the works shall be provided by the Contractor.
1.6.4 Site establishment
1.6.4.1 Facilities provided by the Employer

Water 

The Umkhanyakude District Municipality is the Water Services Authority and Provider. The Contractor will be required to make his own arrangements with, and pay all the requisite connection and consumption charges for the cost of all water drawn from the water supply authority’s system at the ruling tariffs in force at the time and his tender will be held to include for all such requirements throughout the duration of the Contract.

Electricity

The Power Supply Authority is Eskom. The Contractor will be required to make his own arrangements with, and pay all the requisite connection and consumption charges for whatever temporary power supplies he may require for his use on the site and his tender will be held to include for all such costs and charges. The Employer will allow the contractor to take power from the existing supply provided that the Contractor supplies and installs a meter(s) and pays the Employer for all power used.

1.6.4.2 Facilities provided by the contractor

Telephone

The Contractor is to provide his own telephone facilities on site. No telephone will be required for the use of the Engineer or his representative for the duration of the Contract.

Temporary Housing, Stores, etc

The Contractor shall provide and maintain at his own cost all sheds and housing of a temporary nature necessary for the convenience of his workmen and for the accom​modation and proper protection of his erection or other equipment from damage or loss.  These are to be erected only on sites which shall have been approved by the Engineer and they shall be removed as soon as their necessity ceases and the site thereof restored to its original condition and the ground left clean and sanitary.

No employees except for security guards will be allowed to sleep or be accommodated on the site. 

No housing is available for the Contractor's employees and the Contractor shall make his own arrangements to house his employees and to transport them to site. 

No informal housing or squatting will be allowed.

Storage

No storage facilities will be available or provided by the Employer and the Contractor is to make suitable arrangements to deliver materials as and when required for erection purposes and when called for by the Engineer, whether such call be issued on or after the delivery date offered by the Tenderer.

Vehicle

No vehicle will be required for use by the Employer or his Representatives.

1.7 Management

1.7.1 Management of the works

1.7.2 Applicable SANS Standards

The following SANS 1921 Construction and Management requirements for works standards and associated specification data are applicable:

SANS 1921-1 - General engineering and construction works

SANS 1921-6 - HIV/AIDS Awareness

The specification data applicable to the SANS 1921 standards mentioned above are as follows:

SANS 1921-1 Specification Data

SANS 1921-1 Essential Data 
Clause 4.1.7

The requirements for drawings, information and calculations for which the contractor is responsible is detailed in Clause 1.2.5.

Clause 4.2.1

The responsibility strategy assigned to the contractor for the works is B.

Clause 4.2.2

The structural engineer for the reinforced concrete structures is ZIYANDA Consulting cc.

Clause 4.2.3

The Contractor shall submit drawings / data to the Engineer for approval within the time period specified in 1.2.5.

Clause 4.3

The programme is to show critical path activities and shall be submitted in hard copy and MS Project format (.mpp) 

When work under this Contract, out of necessity must be carried out in conjunction with the work of other contractors or with that of the Employer, it shall be co-ordinated and programmed in such a manner as to interfere as little as possible with the progress of such other work, and so as to offer every reasonable facility to other contractors and to authorised employees of the Employer.

Accordingly this Contract shall be carried out in four separate stages, viz:

Stage 1 – 
Preparation and supply of detailed drawings and information regarding holes, ducts, openings to enable the Engineer to carry out the detailed designs – 4 weeks
Stage 2 –
Manufacture and supply and delivery of plant and equipment to site (concurrently the Employer’s contractor under the civil engineering Contract will carry out the necessary works to accommodate the plant and equipment to be supplied and installed under this Contract) – the target period is 15 weeks but the Tenderer is to state the time period required.
Stage 3 – Possible waiting period during which time contractor must keep all plant and equipment that is ready for delivery to site, in stores – depends on Stage 2 and the Civil Works contract construction period. This period is set provisionally at 20 weeks.
Stage 4 -  Erection, installation and commissioning of the plant and equipment – target period is 4 weeks but the Tenderer is to state the time periods required.
The Tenderer is to state in the Contract Data the periods of time he requires for delivery, installation and commissioning.

The Engineer will specify the required delivery, erection and commissioning dates (if delayed beyond the tendered periods).

The Contractor must be ready to commence erection and installation within an agreed period not exceeding two weeks of an order being given to him by the Engineer that erection and installation of the plant is to commence, and he shall thereafter carry out erection and installation continuously.

Clause 4.4

The Contractor will be solely responsible for the production of work and materials that complies with the Specifications to the satisfaction of the Engineer.  To this end it will be the full responsibility of the Contractor to institute an appropriate Quality Assurance (QA) system on site.  The Engineer will audit the Contractor's quality assurance (QA) system on a regular basis to verify that adequate independent checks and tests are being carried out and to ensure that the Contractor's own control is sufficient to identify any possible quality problems which could cause a delay or failure.

The Contractor shall ensure that efficient supervisory staff, the required transport, instruments, equipment and tools are available to control the quality of his own workmanship in accordance with his QA-system. His attention is drawn to the fact that it is not the duty of the Engineer or the Engineer’s representative to act as foreman or surveyor.

Clause 4.12.2

The samples of materials, workmanship and finishes that the contractor is to provide and deliver to the Employer are: Nil

The drawings that the Contractor is to provide and deliver to the Employer are detailed in 1.2.5.
Clause 4.14.3

No office or testing laboratory is required for use by the Employer and his agents under this Contract. 

Clause 4.14.5

No toilet facility is required for the Employer and his agents under this Contract.

Clause 4.14.6

The contract details for this Contract will be included on the nameboard for the Civil Contract .   No additional nameboards are required specifically for this Contract.
Clause 4.17.1

The requirements for the termination, diversion or maintenance of existing services are as outlined in the specifications.  In this regard the treatment works is an essential service and where existing services are to be disrupted in any way, the work must be carried out as agreed with the Employer and in such a way as to minimise downtime.

Clause 4.17.3

As the treatment works is an essential service special care must be taken at all times to prevent any damage to any service. 

Clause 4.17.4

The requirements for detection apparatus are: Nil

Clause 4.17.7

Existing services, which are damaged by the Contractor, shall be repaired by the Contractor and all costs of the repairs shall be borne by the Contractor.

Clause 4.18

The safe conduct of the Works shall be a primary consideration and the entire Works shall be carried out in conformity with all applicable statutory regulations and re​quirements and the Client’s Health and Safety specification included as a particular specification. Tenderers must price their tenders accordingly.

Particular attention is drawn to the following Acts and Regulations:

Occupational Health and Safety Act 1993 and Regulations;

Minerals Act, 1991 and Regulations;

The Explosives Act, 1956 as amended and Regulations.

The Employer reserves the right to rectify any faults or conditions which could cause a safety hazard or endanger the lives of the Employer's personnel entering the Works.  Any such rectification shall be at the Contractor's expense.  All equipment and machines must be in a safe condition and registered as required by the Occupational Health and Safety Act.

The Contractor shall submit written proof of payment of contribution in accordance with the Compensation for Occupational Injuries and Diseases Act (1993).

The Employer's safety officer may at any time enter the premises or site to carry out safety inspections.  The safety officer will notify the Contractor or his duly appointed representative of any safety hazards that he may find.

Clause 4.18.2

It is important that the excavations be fenced off to prevent unauthorized entry to the site.  Bonnox fencing 1,5m in height may be used supported off creosote poles with a single strand of barbed wire attached at the top.  Chevron tape should be attached to the top of the fence all round the site to clearly mark off the working area.  Notices should be attached to the fence indicating that the site is for personnel employed on the contract only and not for unauthorised person. 

At weekends or holidays the site must be completely closed off to the public. It is the responsibility of the Contractor to ensure that the sites are closed off. Standard type farm gates can be used for access points and locked when the Contractor is not in attendance. All fencing and gates must be maintained until the work is complete.

Clause 4.22

The works to be undertaken by selected subcontractors comprise: Nil

SANS 1921-1 Variations 
Clause 4.1.1 o)

Record drawings are to be provided electronically and at least one copy is to be provided on paper. 

Clause 4.1.10

Where reference is made to “SANS 2001”, substitute with “SABS 1200”.

SANS 1921-1 Additional Clauses 
Clause 4.6 e)

The Contractor is to ensure that any stormwater runoff or groundwater seepages into the works are avoided.

Clause 4.9.5

The provision of security for the Contractor’s site establishment, plant and personnel is sole responsibility of the Contractor and no claims for payment for additional security measures taken during the currency of the contract will be entertained.

Clause 4.9.6

The Contractor is to comply with the Environmental Management Plan included as a Particular Specification.

Clause 4.17.8

The Contractor shall so carry out all his operations as not to encroach on, or interfere with, trespass on, or damage adjoining land, buildings, properties, road structures, pipelines, places and things, in the vicinity of the Works.

1.7.3 SANS 1921-6 Specification Data

SANS 1921-6 Essential Data 
Clause 4.2.1a)

A qualified service provider is one that appears on the list of recommended service providers, which is available from all regional offices of the Department of Public Works.

No HIV / AIDS awareness programme is required under this Contract, but the Contractor is to include HIV/AIDS awareness on the agenda for toolbox talks and health & safety meetings.

SANS 1921-6 Variations 
Clause 4.3.2

The Employer's representative shall certify the report and schedule described in 4.3.1 whenever a claim for payment is issued to the Employer.

SANS 1921-6 Additional Clauses 
Clause 4.1h)

Provide information about the names of the closest service providers to be displayed on a poster of size not smaller than A2.

Clause 5

In the event that the contractor fails to satisfy the requirements of this specification, the Employer may apply sanctions which include the rejection of claims for payment as being incomplete or the withholding of completion certificates (interim or final).

1.7.4 Recording of Weather

The Contractor shall be permitted to take his own rainfall measurements on site subject to the Engineer’s approval, but access to the measuring gauge(s) shall be under the Engineer’s control. The Contractor is to provide and install all the necessary equipment for accurately measuring the rainfall as well as to provide, erect and maintain a security fence plus gate, padlock and keys at each measuring station, all at his own cost.

1.7.5 Management Meetings

The Contractor and such other persons as may be nominated by the Engineer shall be required to attend monthly site meetings, the date and place for which will be set by the Engineer in consultation with the Employer and Contractor. After each site meeting a separate meeting will be held with the Civil Contractor to discuss and coordinate the mechanical, electrical and civil interfaces. 

A main purpose of these meetings will be to review and discuss progress and programme, and all persons attending the site meetings must be empowered to act on behalf of the firms they represent.

1.7.6 Daily Records

The Contractor is to provide a site diary, which is to be kept on site, for the purpose of keeping daily records in respect of work performed on the site. 
1.7.7 Testing, Completion, Commissioning and Correction of Defects

Performance Tests

On completion of erection and installation the Contractor must carry out the following tests, where applicable, in addition to any other tests which may be specified elsewhere:

Before Commissioning

Tests for correct alignment of all equipment.

Tests for correct direction of rotation of motors.

Tests for watertightness, where applicable.

Test for correct operation of control gear.

Before Taking Over

Check all rotating or moving equipment for correct and smooth operation.

Check and calibrate all items of plant for correct delivery and power consumption.

Check all controls for correct operation and functioning.

Check accuracy of measurements in conjunction with the Engineer against known operating conditions such as emptying a sump, pumped flow of known values, etc.  For certain of these tests, the Contractor will have to make temporary recording facilities available.
During Defects Liability Period

Check all equipment for correct operation and functioning.

Check accuracy of measurement of all meters, as detailed in (d) above.

The entire cost of providing all test equipment must be borne by the Contractor, and an adequate allowance for such tests must be made in the tendered price for commis​sioning, testing and adjusting which is included in the Bill of Quantities where applicable.

Completion and Taking Over Date
As soon as the Contractor has handed over all of the plant and equipment that has been supplied, installed, satisfactorily tested, and commissioned as a complete unit in proper working order in accordance with the specifications and the General Conditions of Contract, the Certificate of Completion will be issued.

If any significant item(s) of plant or equipment fails to perform to the approval of the Engineer and the Contractor is unable, within three months of the prescribed date, to rectify the matter, the Employer retains the right to reject the item(s) and to instruct the Contractor to remove, at his own cost, all such plant and/or equipment after refunding to the Employer any or all monies which may at that time have been paid to the Contractor or otherwise expended.

Defects Liability Period

During the defects liability period the Contractor must visit the site at least three times, say 1, 6 and 12 months respectively after the commissioning date, to inspect and check all the plant supplied and installed by him for proper operation and to adjust where necessary, and to satisfy himself that the regular maintenance of the plant is being carried out correctly and in accordance with the written instructions supplied by him.   Those written instructions should also contain a routine preventive maintenance schedule of significant plant operating parameters which the plant supervisor will be expected to attend to on a regular basis.

An item to enable Tenderers to price for these visits has been provided in the Bills of Quantities.

Operation and Maintenance Instructions

Operating and maintenance instructions, are required for all new plant and equipment supplied and/or installed under this Contract.  Such instructions shall be prepared by the Contractor and supplied as part of the contractual obligations.  Quadruplicate copies of instructions shall be prepared and supplied by the Contractor to the Engineer not less than four weeks before performance tests are conducted on the site.

The instructions shall be made up in the form of one or more hard-covered books with rear pockets enclosing prints of all the drawings relevant to the Contract.

On the cover of each set of instructions for each Section of the Contract, the following information shall be indelibly printed in bold lettering:

	MHATHUZE WATER

CONTRACT MW/GGG
MHLATHUZE WATER:: CONTRACT MW/GGG: SUPPLY, NSTALLATION AND COMMISSIONING OF ELECTROMECHANICAL EQUIPMENT AT THE MABIBI RAW WATER ABSTRACTION PUMPSTATION AND DRILLING, EQUIPPING AND COMMISSIONING OF BOREHOLES IN WARD 8 UNDER THE UMHLABUYALINGANA MUNICIPALITY


	MAIN CONTRACTOR

	(Name, address and telephone number of Contractor)



	Mabibi Raw Water Pumpstation and Boreholes in Ward 8 
 Umhlabuyalingana Local Municipality  

	(Name, address and telephone number of Pumps Manufacturer and Supplier)

(Name, address and telephone number of Valves Manufacturer and Supplier)



	

	MAIN ELECTRICAL SUB-CONTRACTOR

	(Name, address and telephone number of Sub-contractor)

	All MCC’s

	(Name, address and telephone number of Manufacturer and Supplier/Sub-contractor)

	All Other Electrical Plant and Equipment

	(Name, address and telephone number of Sub-contractor(s))


The first page of each set of Instructions shall be an index to the Instructions and shall include a list of the numbers and descriptions of all drawings and pamphlets included in the set and also a list of the Engineer's drawings relating to the relevant sections of the Contract.

The instructions shall be carefully prepared so as to provide in detail and with clarity a complete description of all components of the plant and equipment, and all information and drawings required to give a complete record of the commissioning tests, and complete guidance to operators and maintenance staff on all matters relating to the proper and safe operation and maintenance of the plant and equipment, and on all matters relating to the future ordering of spare parts which may be required for maintenance purposes and relating to the use of testing equipment and conduct of regular testing required to establish and maintain the quality and economy of operation of the plant.

Inter alia, the instructions for each component supplied and installed under the contract shall include the following:

· List of spares, tools and testing equipment supplied under the contract.  This list shall include the full details referred to in the contract and relating to spares and testing equipment for mechanical and electrical plant and tools.

· List of spare parts and testing equipment which are not supplied under the contract, but which may be required for future major overhaul and/or testing of mechanical or electrical plant and equipment.

· List of "name plate data" giving full particulars of serial numbers and other descriptive data pertaining to the plant and equipment installed.

· List of points requiring lubrication, stating for each point the type and grade of lubricant recommended and full details as to quantity, timing and renewing of lubricant.  Before typing the instructions, the Contractor shall contact the maintenance engineer responsible for the new works to obtain the name and brand of lubricants generally in use by the Employer and, wherever possible, suitable grades of lubricant of that particular brand shall be nominated by the Contractor in the instructions.

· Particulars of bearings, contacts and other moving parts with instructions relating to any special attention which may be required.

· Precautions to be taken in starting, running and stopping the plant or equipment, by automatic or manual control.

· Routine tests which the supplier recommends to be carried out on the plant to ensure that it is kept in good repair.

· Drawings depicting all pumps, motors, couplings, guards, bedplates and connecting pipework.

· Copies of all pump test sheets (signed by the manufacturer or agent's engineer in the case of factory testing of pumps) 

· All dimensions of all switchgear, MCC’s and switchboards and all other electrical equipment.

· Schematic diagrams of electrical equipment, control and protection systems and light and plug circuits.

· Wiring diagrams of all MCC’s and switchboards, and all other electrical equipment, control and protection systems, and light and plug circuits.

· Cable schedule giving the description and length and tag number of every cable.

· Manufacturer's pamphlets and catalogues edited and clearly marked so as to describe the particular equipment and plant supplied.  (NOTE: Pamphlets and printed catalogue data shall be bound into the instructions rather than pocketed with the drawings and all information in such pamphlets and catalogues which is relevant to this contract shall be clearly marked.)  Information shown in ‘general’ catalogues and brochures that is not applicable to plant and equipment supplied and installed under this contract is to be neatly deleted.

The prices and rates tendered for the supply of plant and equipment will be deemed to include allowances for the supply of instructions in terms of this clause.  However, an item has been included in the Bills of Quantities to cover the preparation and supply of instructions.

The operating instructions shall first be prepared in draft form and one copy shall be submitted to the Engineer at least four weeks prior to commissioning date for comment, amendment where necessary, and approval.  Upon receipt of such approval, the operating instructions in book form shall be prepared by the Contractor and issued at least 7 days before the scheduled day of commissioning the plant.

Instructing Operators During Initial Period of Operation

Experienced representatives of the Contractor and, where applicable, of the electrical and other sub-contractors shall attend the commissioning and performance testing of all equipment and shall explain in detail and demonstrate to at least one mechanical and one electrical operator employed by the Employer, the contents of the instructions referred to above and the correct methods of operating and maintaining the plant and equipment.  The prices tendered in the Bills of Quantities will be deemed to include allowances for such explanation and demonstration as may be required to be provided by the Contractor and sub-contractors to ensure that the Employer's operating staff is fully informed as to how the plant and equipment is to be cared for, operated, maintained and safeguarded.

1.7.8 Permits and Wayleaves 

The Employer is to obtain the necessary approvals and the authorities likely to be involved regarding obtaining wayleave and/or permits are:

· Eskom

The Contractor is to obtain confirmation from the Employer that the requisite approvals have been granted before commencing work.

STANDARD SPECIFICATIONS

INTRODUCTION

The Standard Specification gives a general description of the requirements to be met, and sets out the relevant specifications relevant to the Contract as well as other relevant and additional clauses. In certain clauses the standard specifications allow a choice to be specified in the project specifications between alternative materials or methods of construction and for additional requirements to be specified to suit a particular contract.  Details of such alternative or additional requirements applicable to this contract are contained in the project specifications. 

1.7.9 Materials and Workmanship

All materials and components used in the manufacture and fabrication of plant to be supplied under this contract shall be the best quality and suitable for the purposes for which they are intended. 

1.7.10 Quality Management

1.7.10.1 Applicable Quality Assurance Standards

The Tenderer shall provide a co-ordinated and formally documented statement of his quality management system, including quality management objectives, policies, organisation and procedures, for the compulsory implementation of SABS 0157, Code of Practice for Quality Management Systems, Part III.  The same applies to Part II of the said Code of Practice which must be implemented on certain selected items only.  However, although Part II will not be implemented in all instances it will not exempt the Contractor of compliance with the quality requirements laid down in the tender documents.  Monitoring and control by the Engineer may be done at any time on any material.

The Contractor shall submit with his tender an assessment report on his quality management and quality control system issued by an independent Quality Assurance Authority approved by the Engineer.  The inspection on which this assessment report is based shall have taken place not more than 12 months prior to the closing date for this tender.

Responsibility for and all associated costs of compliance with this sub-clause shall rest with the Contractor.

1.7.10.2 Quality Assurance Enhancement

Should the Contractor or any of the proposed sub-contractors not comply with Sub-Clause 1.6.2.1 at the time of tender, a Contract may be awarded subject to a written undertaking to enhance his own and/or Sub-Contractor's quality assurance system to the satisfaction of the Engineer before commencement of the contract.

1.7.10.3 Quality Assurance Staff

The Contractor shall satisfy the Engineer that a quality specialist together with sufficient and suitably qualified staff will be assigned to control the quality of the material used by each sub-contractor engaged in the supply of critical and major components and sub-assemblies.

1.7.10.4 Engineer's Quality Assurance Representative/Inspector

The Engineer may elect to appoint an independent quality assurance representative to act in a surveillance capacity on his behalf for part or all of the contract.

The Engineer's Quality Assurance Representative will be a selected Sub-Contractor and will be paid by the Contractor under this Contract for all tests passed by the Inspector and certified by the Engineer.  The Inspector will not act as the quality controller for the Contractor or his Sub-Contractors and accordingly any tests failing inspection will be for the account of the Contractor.  Similarly the costs of all inspections arising following any failed tests will be for the account of the Contractor.

1.7.10.5 Classification of Material

Part II of the above-mentioned Code of Practice, ie a quality system for manufacture and installation, will apply only to certain critical material, products and services if and where indicated hereunder in this document.

1.7.10.6 Sub-Letting

All enquiries made and contracts placed by the Contractor for critical components shall require that sub-contractors comply with the requirements of the preceding sub-clauses.  Responsibility for and all associated costs of compliance shall rest with the Contractor.  In instances where SABS 0157 is not applicable, Tenderers must indicate what equivalent alternative Code of Practice is being implemented.

1.7.10.7 Disqualification

Tenderers who do not include the formally documented statements called for in Sub-Clause 1.6.2.1 and who do not respond in terms of Sub-Clause 1.6.2.2 above may be disqualified.

1.7.11 Standard Specifications

Reference made hereinafter to specifications of the South African National Standards (SANS) or the British Standards Institute (BS) shall be deemed to include all revisions of and/or additions to such specifications ruling at the closing date of tenders.

1.7.12 Protection Against Corrosion and Paint Coatings

Where corrosion of metal may be expected, the Contractor shall supply materials which are resistant to corrosion.  Any material showing signs of corrosion, tuberculation or pitting before expiry of the Defects Liability Period must be replaced by the Contractor at no cost to the Employer.  The Tenderer's prices will be held to include the cost of all painting or other surface treatment which is not separately specified or scheduled but which is nevertheless necessary for the protection of surfaces against corrosion.

The coating systems to be applied under this Contract shall be carried out strictly in accordance with the manufacturer's instructions which written instructions shall be obtained by the Contractor and a copy handed to the Engineer's Representative prior to commencing painting operations. Overcoating times shall be strictly adhered to.

The paint system to be used shall be as specified below or an equivalent approved by the Engineer:

Paint System No 1

Epoxy coating for internal and external surfaces of Mild Steel pipes and/or Steelwork immersed in or located within 1 metre above the Polluted Water level. Surface Preparation - Sa 2½.

· Sigmacover 522 – Epoxy primer 50(m Dry Film Thickness (DFT)

· Sigmaguard 790.- Epoxy coating 2 coats x 150(m DFT

Paint System No 2
Structural Steelwork Coastal Regions - Exterior Work. Surface Preparation - Sa 2½

Coating for external surfaces of Mild Steel pipes and/or Steelwork both located more than 1 metre above the Polluted Water level.

· Sigmazinc 160    – Zinc primer 60(m DFT

· Sigmacover 435 .- General purpose epoxy build coat 150(m DFT

· Sigmadur 550     -  Polyurethane finishing coat 60(m DFT

Paint System No 3
Structural Steelwork: Coastal Regions Interior Work. Surface Preparation - Sa 2½

· Sigmacover 280  – Zinc phosphate primer 75(m DFT

· Sigmadur 550      -  Polyurethane finishing coat 60(m DFT

Paint System No 4
Overcoating Galvanised Steel. Surface Preparation -Clean Surface with approved cleaner

· Sigmacover 280  – Zinc phosphate primer 75(m DFT

· Sigmacover 456   -  Epoxy finishing coat 75(m DFT

Application of Paint Coatings

No application of paint shall be carried out before the paint manufacturer has approved both the proposed firm of applicators and the plant he proposes to use, except where instructed to the contrary by the Engineer.

When applicable, the range of temperature within which paint may be applied (outside the range from + 5( to + 35(C) shall be that range which the manufacturer of the paint shall approve in writing.  Such approval shall be obtained by the Contractor.

Stripe coating to all sharp edges is required under this Contract.

The embedded lengths of irremovable fasteners which penetrate deeper than 75 mm from a concrete face, may be left as base metal.  The remaining portion shall comply with the paint system specified for the adjacent steelwork.

Surfaces which will become inaccessible for coating after fabrication or erection shall be given the full paint treatment specified plus one further top coat prior to the surfaces becoming inaccessible. Surfaces of welded connections must be painted before welding is carried out and painted surfaces damaged by welding must be repainted without delay.  In the case of bolted connections, edges of bolt holes must also be painted, and bolts, nuts and washers must be similarly treated.  Washers must be used under all nuts to prevent damage to the treated surfaces of the plate.
Generally the paint system shall be applied at the factory and damage to the system caused during transport or erection shall be repaired on Site after erection has been completed.

Application of Metal Coatings

The grade of hot dip galvanising (HDG) required shall be that for SABS 935 heavy duty coatings carried out in accordance with that specification.  This shall be applicable to all metalwork where HDG is called for either on the Drawings or in the Schedule of Quantities.

1.7.13 Structural Steelwork

The design of structural steelwork and the materials and workmanship used in the construction of same shall comply with the requirements of Part B of The National Building Regulations (Act 103 of 1977 as amended).

In the case of welded connections, in addition to welds required for structural strength, a sealing weld shall be carried right around the connection so as to facilitate protection against corrosion.

1.7.14 Screwed and Socketed Steel Pipes and Malleable Cast Iron Fittings

Screwed and socketed mild steel pipes shall comply with the requirements of SABS 62 and shall be galvanised.  Unless otherwise specified, all screwed and socketed pipes shall be of medium quality.  Malleable cast iron fittings used in conjunction with screwed and socketed pipes shall comply with the requirements of SABS 509 and shall be galvanised.

1.7.15 Steam, Gas and Compressed Air Pipework

Pipework for conveying steam, gas and compressed air in sizes up to and including 150 mm nominal bore shall comply with the requirements of SABS 62 for seamless steel pipes.  Unless otherwise specified, these pipes shall be of heavy quality with flanged joints, the latter suitable for a working pressure of 2,5 MPa.
1.7.16 Polyethylene Pipes and Fittings

Polyethylene pipes shall be of high density type complying with the requirements of this specification and shall be of type(s) and class(es) as specified for each application.

The manufacturer/supplier shall maintain a quality system that conforms to the requirements of the SABS ISO 9001:2000 or national equivalent. Applicable standard for manufacture of pipe shall be the SABS ISO 4427.

The Client (or the Engineer on his behalf) may, at its discretion, appoint an Inspection Officer/Inspection Body to carry out pre-delivery tests at the manufacturers/suppliers works.

The manufacturer/supplier shall allow the Inspection Officer/Inspection Body access to his works for the purpose of inspecting either during the course of manufacture or when completed and shall afford the Inspection Officer/Inspection Body all reasonable facilities.

Copies of all test schedules and manufacturers quality control records shall be available for examination by the Inspection Officer/Inspection Body.

The following documents are to be submitted for pipes supplied:

· Certificate of Registration – SABS ISO 9001:2000 or National Equivalent

· Permit Certification – SABS ISO 4427: 1996 for PE 80 and PE 100

· Quality Control Plan (QCP shall include Raw Material and Product Test Certificates)

· SABS or National Equivalent Quality Systems Audit Reports – Last 2 Audits

The finished product shall be free from cracks, voids, foreign inclusions and other defects, which would impair the overall performance. It shall be smooth walled inside and out and shall conform to the material requirements outlined below.

Pipe and Fittings (e.g. stubs) raw material composition shall be PE 100 (for solid wall pipes) and PE 80 (for structured wall pipes) pre-compounded black.

List of Positive Raw Materials – PE 100 and PE 80:

M5010 PE 100, CRP 100, HE 3490-LS, A 6060 R, TUB 121, XS 10 B, P 110 BL

Technical Considerations for Raw Material and Finished Product:

Physical/Chemical Property
Standard
Value
Unit

Density
ISO 1183
0.949-0.960
g/cmP3P
Melt Flow Index (190°C/5Kg)
ISO 1133
0.20-0.35
g/10min.

Vicat Softening Point
ISO 306
64-68
°C

Crystalline Melting Range
ISO 3146-85
130-135
°C

Viscosity Number
ISO 1628-3
390
cmP3P/g

Mechanical Property
Standard
Value
Unit

Shore D, Hardness                            
ISO 868
61
-

Elastic Modulus
ISO 527
>900
MPa

Tensile @ Yield
ISO 527/ISO 6259
24
MPa

Ultimate Tensile
ISO 527/ISO 6259
35
MPa

Ultimate Elongation
ISO 527/ISO 6259
>600
%

Flexural Stress (3.5% Deflection)
ISO 178
19
MPa

Thermal Stability (OIT @ 210°C)
ISO 10837
>20
minutes

Carbon Black Content
ASTM D 1603/
2.25 +/- 0.25
%

ISO 6964

Pipe Characteristics
Applicable Standard

Outer Diameter
ISO 11922-1 (Grade B)

Min Wall Thickness at any point
ISO 11922-1 (Grade U)–ISO      4065

Ovality
ISO 11922-1 (Grade N)

All HDPE Pipes shall be indelibly marked at 1 metre intervals with the following details:

TRADE NAME


Manufacturer/Supplier Name

SPECIFICATION


SABS ISO 4427

PIPE OD 



e.g. 1000

PIPE OD TOLERANCE

Grade B

WALL THICKNESS

e.g. 47.7

NOMINAL PRESSURE

e.g. PN 8

MATERIAL DESIGNATION
PE 100 or PE 80

BATCH No.


Manufacturer/Supplier Traceability

HDPE pipework on his contract is to be jointed by the following methods (and approved by the manufacturer) and where indicated on the drawings or elsewhere described or as instructed by the Engineer.

Structured wall pipes up to and including 800 mm internal diameter:

“water-tight” socket and rubber seal

in-situ welding

flexible/stepped couplings

Structured wall pipes over 800 mm internal diameter and all solid wall pipes:
in-situ welding

flexible/stepped couplings
All welding is to be heat-tool butt welding in accordance with SABS 0268–H.S. Welding (and the pipe manufacturer’s instructions) and is to be carried out only by welders certified under the Thermoplastics Welding Institute of South Africa (TWISA).

The following standards shall apply:

SABS 0270 
–
Approval of Welding Procedures

SABS 0268 Part 1 
–
Heat Tool Welding (Butt-welding)

SABS 0286 Part 10 
–
Weld Processes and Defects

SABS 1671 
– 
Testing of Welds

ISO 12176 Part 1 
–
Equipment and Machinery for Heated Tool jointing of Polyethylene’s

SABS 0269 
– 
Testing & Approval of Welders

SABS 0268 Part 4 
– 
Weld Processes

DIN 16963 Part 1
– 
4 (Fabricated Fittings – PE-HD Systems)

Raw Material Acceptance Tests:

The material used for the production of the Pipe & Fittings shall be a high-density polyethylene (HDPE). To ascertain the quality of this product the following tests shall be performed, prior to manufacture of the pipes or fittings.

Density

Melt Flow Index

Carbon Black Content

Thermal Stability

Testing as contained in the SABS ISO 4427 Specification shall apply. Tests shall also be conducted ad-hoc by a registered and authorised Testing Body.

1.7.17 Unplasticised Polyvinyl Chloride Pipes and Fittings

Unplasticised Polyvinyl Chloride (uPVC) pipes and fittings shall comply with the requirements of SABS 966 and shall be of the class(es) as specified for each application.

1.7.18 Copper Tubes

Copper tubes shall be of Class suitable to the plant operating conditions and conforming to SABS 460.  Where bends are required they shall be formed with a proper tube bending machine.  Joints shall be brass compression fittings conforming to BS 864.

1.7.19 Cast Iron Pipes and Fittings

All cast iron pipes and fittings shall comply with the requirements of BS 2035 and unless otherwise specified, shall be of Class D quality for straight pipes and of Class D quality for fittings.  Materials used shall comply with the requirements of BS 1452 Grade 14 for "Grey Iron Castings".

Before leaving the foundry all cast iron pipes and fittings shall be thoroughly cleaned internally and externally and immediately thereafter given the following treatment:

	Internally (including end of plain ended pipes and fittings)
	:one coat bitumen paint to give an average dry film thickness of 50 microns.


	Externally
	:one coat zinc chromate primer to SABS 679 Type 1 applied at the factory, plus a further coat of primer, one coat of approved undercoat and one coat of approved gloss enamel applied after erec​tion.  The total dry film thickness of the system shall be an average of at least 200 microns.


For treatment of mating faces of flanges see Clause 1.6.16.

1.7.20 Stainless Steel Pipes and Fittings

All stainless steel pipework is to be Grade 304 L welded austenitic pipe in accordance with the American Standard ASTM A312.

Mild steel flanges may be used on stainless steel pipes and joined with mild steel bolts and nuts and, in cases where stainless steel and mild steel flanges are joined together, nylon or plastic washers shall be used to prevent galvanic corrosion.

All welds on stainless steel are to be pickled and passivated. 

1.7.21 Mild Steel Pipes and Fittings

Pipework

All mild steel pipes and fittings other than screwed and socketed pipes, shall comply with the requirements of SABS 719 Grade B, except where scheduled to the contrary.  Unless otherwise specified, all pipes and fittings shall have a wall thickness of 6 mm.

Coating of Pipes and Fittings 
Before leaving the factory all mild steel pipes greater than 150 mm diameter, fittings and other steelwork shall blast-cleaned internally and externally to Grade Sa 2,5 of the Swedish Standard SIS 05-5900 and then be coated in accordance with Clause:1.6.4

Pipes and fittings with nominal diameter less than or equal to 150 mm are to be hot dipped galvanised (heavy duty coating) with final coating in accordance with Clause 1.6.4.

For treatment of mating faces of flanges see Clause 1.6.16.

Plain ends of pipes and fittings shall be covered and protected against damage whilst being transported from the factory to the site.  After installation, all coated pipes are to be further given two coats of gloss paint plus primer as required to suit the Employer’s colour scheme for pipework and pumps.

Internal Rubber Lining of Pipes and Fittings

Where stated in the scope of work/project specification, mild steel pipes and fittings are to be rubber lined as described below, and not epoxy lined as described above.

Materials:

The material to be used shall be a Type 1, Grade A, Class 60 natural rubber compound to SABS 1198 – 1978 such as Natural Rubber - 153”, having the following minimum physical properties:

Hardness Shore “A”: 
50 deg

Tensile strength: 
18 Mpa

Elongation at break: 
600%

Specific gravity: 
1,08

and with a maximum service temperature of 90PoPC.

 Surface Preparation:

The internal surfaces to be lined shall be prepared as follows:

Clean by grit blasting to SA 2,5 as per Swedish Standard SIS 055900 – 1967 to provide an anchor profile of between 80 and 100 microns, with a minimum of 65 microns.

All dust and debris shall be removed and the surfaces solvent wiped.

Bonding System:

The cleaned and prepared surfaces are to receive the primer and tie coats associated with the application of the requisite rubber bonding system where such a process forms part of the lining procedure.

Application and Curing:

The bonding and rubber lining shall be applied by specialists to a minimum thickness of 10 mm unless otherwise stated in the project specification, and cured as necessary, all in accordance with the requirements of British Standard BS 6374 Part 5.

Testing and Repair:

All lined surfaces shall be visually inspected and shall undergo a holiday detection spark test using a pulse holiday detection unit set at 3 000 volts per mm thickness of the lining.

Repairs to defective or damaged areas of coating shall be carried out in strict accordance with the specialist applicator’s instructions and under the supervision of their accredited representative

Notwithstanding the foregoing specification, the rubber lining applicator shall meet with representatives of the Engineer and the Employer prior to commencement of any rubber lining and agree the materials and application specifications and methodology to be used.    
1.7.22 Valves

All valves shall be provided with individual test certificates for each valve from the manufacturer; and are to be inspected, and the hydraulic tests witnessed, by an Inspector to be appointed by the Engineer. The tendered rates for the valves shall include for making arrangements for independent inspections. The Inspectors' fee and recoverable expenses will be for the account of the Employer, fees and expenses arising from abortive or repeat visits due to non-compliance with the specified requirements will be for the Contractor's account and will be deducted from amounts due to the Contractor.

Gate Valves:

Gate valves shall be double flanged and shall comply with requirements of SABS 664, and to Class 10, i.e. 1000 kPa working pressure for the suction valves except where otherwise specified. The class of delivery valves shall suit the maximum head expected in the system.
Valves shall be drop tight under test and working conditions and shall have non-rising spindle, wedge closure, and suitable for repacking under pressure.  Bodies, gates and glands shall be cast iron or cast steel, spindles bronze, and seal rings on gate and body gunmetal or stainless steel.

All sluice valves shall be fitted with square caps or hand wheels as appropriate.  The direction of rotation shall be anti-clockwise for closing when viewed from above.  The direction of opening or closing of each valve, and the appropriate words shall be embossed on the cap and superfluous arrow heads shall be completely ground off the castings.

Gate valves shall be of the classes specified and shall be tested in accordance with SABS 191.  The valves shall be subjected to both the "closed end" test and the "open end" test.  There shall be no leakage under any of the test conditions.

Each gate valve shall be capable of being opened and closed by one man when the unbalanced head on the gate is equal to the rating of the valve as specified.   If the design of the valves is such that gearing is necessary to achieve this, then the valves shall be equipped with machine-cut spur gearing and differential gear indicators.

All gate valves shall be double flanged with flanges drilled off-centre and with drillings to match existing flanges where applicable and/or to suit the pressure ratings of the valves.  The non-rising spindles shall be bronze or stainless steel and the spindle nut either bronze or gun metal.

A complete specification, accompanied by drawings, is to be submitted at the time of tendering.  Rates for all the gate valves shall include for testing and supply of test certificates, copies of which shall be attached to each relevant invoice and to each copy of each invoice.  The open end test pressure shall be stamped on the top of one flange of each valve.  No payment will be made for valves unless the test certificates have been submitted.  Valves not complying with SABS 664 will be considered as an alternative offer provided full technical details are submitted with the tender.  Resilient seal valves will not be accepted for this contract.  

Butterfly Valves:

Butterfly valves shall be manufactured in accordance with BS5155 (cast-iron and carbon steel butterfly valves for general purposes), as far as is applicable.  Where conflict exists, the requirements of this specification shall take precedence.

The following criteria for construction shall be met:

Body

These shall be of the wafer-lug type, with drilled/tapped bolt holes, to allow the valve to be used at the maximum pressures specified in terminal positions.  This is to allow downstream pipework to be disassembled with the upstream pipework remaining under pressure.

Double flange valves and U-section wafer-type valves, as described in BS 5155 shall be acceptable, provided that:

The valve is suitable for individual bolting of each flange and, the dimension between the inside faces of the flanges is not less than 3D, where D is the diameter of the flange bolts as specified in SABS 1123.

The use of single flanged and flangeless valves shall be permitted only if provision is made for downstream pipework to be disassembled with upstream pipework under pressure.

Bodies shall be one piece casting Ductile Iron, UTS 400 MPa, YP250 MPa, (elongational 12%) GGG42, or equivalent for sizes up to ND 1 500.  Sizes above ND 1 500 shall be of cast steel.  Bodies shall never be in contact with the fluid conveyed and shall be fully protected internally by the resilient seat.

Disc

These shall be cast or stamped, spherically machined and positively splined or keyed internally to the driving shaft.  (Use of plinths or bolts is totally prohibited).

Selection of the disc material shall be made, taking into account the aggressivity of the fluid.  (Cupro-aluminium or stainless steel Grade 316 or equivalent).  A suitably coated ductile iron disc will be considered.

Shaft

Butterfly valve technology shall “dry shaft” ie such that the shaft will never be wetted.    The shafts shall be manufactured from stainless steel and shall be positively splined or keyed to the disc.  The upper and lower shaft and tie-bolt, when assembled to the disc, shall give in effect a one-piece shaft/disc assembly.

The valves shall be capable of being easily operated by one person, against the maximum unbalanced pressure and the effort required to operate each valve shall not exceed a torque of 180Nm.

Liner

The resilient, synthetic rubber seat shall be easily replaceable (bonded liners are prohibited), and shall entirely cover the inside of the body overlapping over the sides to form the seal between the body and matching pipework.

Note that the dimensions of flanges to be used on connecting pipework shall comply with the relevant requirements of SABS 1123.  The valve supplier shall ensure that the dimensions of the liner shall enable it to form the seal between the valve body and these flanges.

Where necessary, the liner shall be keyed to the body with annular grooves, in the bore of the valve.  The design shall be such as to allow the disc to seal drop-tight to the liner, so that there is no ingress of fluid to the shaft area.

Valves with "O" ring shaft backup seals will not be acceptable.  The valve manufacturer shall offer alternative grades to cope with the specified fluid(s).

General

Quarter-turn handles shall be supplied for valves up to and including ND 150.  The handle shall be lockable in all intermediate positions and be adaptable to the valves.

For valves larger than ND 150, a gear shall be used.  The gear operator shall be designed with a worm and nut system.  The gear operator shall be irreversible in any position.  The gear shall have a handwheel and an indicator protected by plexiglass or equivalent showing the position of the disc.  If specified, limit switches shall be fitted, mounted in a waterproof and dustproof housing.

The pipe ND will be as specified in the Project Specification. The supplier shall ensure that the operation of the valve will not be impeded by the presence of cement mortar or other specified lining in the adjoining pies/fittings.

Air Valves:

The materials and workmanship employed in the manufacture of air valves shall be of a similar standard to that set out in SABS 664 for waterworks pattern gate valves. 

Types of Air Valves:

Air Valves shall be fully stainless steel (including all flanges, bolts, nuts, studs etc), of the double orifice type, and shall be equal or similar to the "Vent-O-Mat" (RBX series) type in which a small orifice, manufactured from Grade 316 stainless steel and having a minimum orifice size of 2,0 mm diameter, shall be capable of releasing accumulations of air at all pressures throughout the specified working pressure range and shall be drop-tight at the specified minimum working pressure.  The large orifice shall be suitable for admitting or expelling large quantities of air during emptying and filling of the pipeline.   The opening of the valve (to atmosphere) shall be enclosed by a stainless steel mesh which has been fixed into the valve body to prevent the entry of small insects or vermin into the valve.

All welding of stainless steel shall be carried out in workshops dedicated to the fabrication of stainless steel products.   Care shall be taken that the correct welding rods and approved welding procedures have been used for each application, and the Engineer shall have the right to request a certificate from the manufacturer in which the weld procedures used for the manufacture of valves supplied are stated.

All welds and weld beads, internal and external, shall be smoothed down by grinding and buffing.  All stainless steel shall be pickled and passivated before the valve is assembled and tested.

Testing:

Each air valve is to be subjected to the following tests at the factory:

a. First, fill the valve with water and apply the factory test pressure through the inlet of the valve.  Under this condition there shall be no weeping from any part of the valve.

b. Second, drain the valve and refill the valve with water and apply the maximum working pressure through the inlet of the valve and maintain for at least five minutes.   Under this condition there shall be no loss of water from the valve.

c. Third, gradually reduce the pressure applied under b) above to atmospheric pressure, empty the valve and refill slowly expelling the air through the valve until it is full of water.   Raise the pressure to the minimum working pressure, maintain that pressure for at least five minutes and against there shall be no loss of water from the valve.

d. Fourth, maintain the minimum working pressure applied in c) above, isolate the water inlet and introduce small amounts of compressed air into the valve without lowering the pressure in the valve.   The lower float shall drop away from the upper float when sufficient air has accumulated in the valve.   As soon as the accumulated air in the valve has discharged through the small orifice, the valve shall again close to a watertight condition.    This process shall be repeated for at least five different pressures which are equally spaced between the specified minimum and maximum operating pressures and the valve shall close automatically when all the air has escaped without any dribbling and shall have a drop-tight shut-off.

Reflux Valves: 

Reflux valves shall, except where otherwise specified, be double flanged single door swing type and shall be fitted with gun metal seats and bronze hinge and clack pins.  In the case of reflux valves to be mounted horizontally, the design shall be such that the gate rests against the seat in the absence of flow or of differential pressure, without the aid of springs or external counterweights.  Reflux valves shall comply with the requirements of SABS 144 for working pressures as required for each application.   

Reflux valves shall incorporate, inter alia:

Bronze bushes at each end of the shaft which are capable of being maintained via a removable flange.

Extended shaft to which is attached an adjustable lever arm and counter weight.

Manually operated bypass valve.

Coatings to Valves:

Before leaving the factory valve bodies shall be treated as follows:

Externally – one coat zinc chromate primer to SABS 679 Type I

Internally – Clause 1.6.4 – System 1

After installation, valves shall be further treated with one coat of undercoat and one coat of approved gloss finish. 

1.7.23 Flanges

The dimensions and drilling of standard flanges shall comply with the requirements of SABS 1123, 16 bar rating.  Flanges shall be machined flat, ie without a raised joint face.   Puddle flanges shall have the same dimensions as standard flanges but shall be undrilled.

Faces of flanges which will be in contact with jointing gaskets shall receive a protective coating of such thickness and consistency as will not impair the air/gas/water tightness of the joint.  Where flanged pipes and fittings are rubber lined the rubber lining is to be wrapped around from the barrel onto the face of the flange and that rubber will form the gasket.

Flanges are to be drilled “off-centre” ie off horizontal and vertical centrelines.

1.7.24 Joints and Flexible Couplings

Jointing Material for Flanged and Coupled Joints

Bolts for flanges shall comply with the requirements of SABS 1123 for the working pressures specified and shall furthermore, together with the nuts and washers used in conjunction therewith, be of the material as specified in Clause 1.6.18.   The jointing gaskets shall comply with the requirements of the relevant SABS specification and shall be cut to fit inside the bolts.

Gaskets in flanged joints shall comprise EPDM compound “Klinger 80” to SABS 974: 1986/ ISO 4633 : 1983 and shall be inside bolt circle (not full face) gaskets. 

All flexible/stepped couplings shall be as “Aqualok/Stepfit” (as manufactured by Rare Pipe Specials) or similar and approved and to the following minimum specifications:

Centre sleeve/body and endings: Rolled steel to SABS 1431: 1987 Grade 300W

Coatings (sleeve/body and endings):

Fusion-bonded epoxy to SABS 1217: 1986 minimum 300 microns externally

Each steel coupling shall be suitably protected externally by an approved anti-corrosion system after installation and the Tenderer is to include for his aspect in the pricing of the elements.

1.7.25 Bolts, Nuts and Washers

All bolts and nuts shall comply with the SABS 135.   Washers shall be provided at each nut and shall be of the same material and coated where applicable to match the bolt and nut.   Single coil square section spring washers shall be fitted to all nuts subject to vibration.

Bolts other than jacking bolts shall project not less than 3 mm and not more than 10 mm from the heads of the nuts after tightening.

Jacking bolts and holding down bolts to be built into concrete work as well as bolts to be installed under water shall all be of stainless steel Grade 304.   Bolts for flexible couplings and flanges for underground installation shall be of Grade 4,6 steel hot-dip galvanised in accordance with SABS 763 and once fitted be given 2 coats of epoxy to give a dry film thickness of not less than 200 micron.  Notwithstan​ding these require​ments, the Contractor shall verify that the material of the bolts, nuts and washers used will not cause any galvanic action between itself and the surrounding material.   Should galvanic action be possible, the Contractor shall provide suitable non-metallic sleeves and washers for such bolts.

1.7.26 Spares, Tools and Lubricants

Tenderers must submit in the appropriate Schedule a priced list of spare parts which it is recommended should be kept by the Employer for maintenance of the plant.   All spares must be packed separately and the cases appropriately marked.   All spares must be new and unused.

Tenderers must submit a price for any special spanners, keys and tools required for the operation, adjustment and overhaul of the plant supplied, together with a metal cabinet for same for mounting in a convenient position in a nearby building.   All spanners, keys and tools shall be new and unused.

In addition to the lubricating oil to be provided for commissioning the plant (where applicable) an additional quantity of oil adequate for at least two complete refills of such plant must also be provided.

A grease gun suitable for use in conjunction with all the grease nipples on the plant must be provided together with at least 5 kg of the appropriate grease to be used.   If more than one type of grease is required, a separate grease gun for each type of grease and 5 kg of each type of grease must be provided.

The spare parts to be offered shall not be limited to but shall include the following:

Centrifugal Pumps:

Impeller
Shaft sleeves

Spacers
Keys

Bearings
Seals

Races

Glands

Wearing rings
Shaft

Two complete sets of gland packing and sufficient other parts for the complete replacement of all moving and wearing parts of one pump.

Electrical:

One set of bearings for each size of motor.

Two sets of fixed and moving main contacts for each type of contactor.

One set of fixed and moving auxiliary contacts for each type of contactor.

One operating coil for each type of contactor.

One set of fixed and moving contacts for each type of relay.

Two sets of HRC fuses for each size of fuse.

All spares that are ordered shall be supplied and handed over to the Employer.   Each part shall be hermetically sealed and labelled by means of a metal label firmly affixed to it by wire.  On each label shall be stated:

· The Manufacturer's name and address.

· The Manufacturer's catalogue or part number.

· A description of the spare part.

· A description of the particular equipment for which the spare is supplied and the Contract Bills of Quantities item number under which the particular equipment was supplied originally.

· The date of supply of the spare part.

1.7.27 Galvanising

Galvanising shall be carried out strictly in accordance with the requirements of SABS 763 (hot-dip zinc coatings) for heavy duty applications.

The Tenderer shall submit the name of the Sub-Contractor contracted to perform the galvanising, for approval by the Engineer.   After delivery of the material to the galvanising plant, the Contractor shall inform the Engineer, who will arrange for inspection of the equipment, should he so require to ensure compliance with SABS 763.

After galvanising, the equipment shall be loaded carefully, making ample use of wooden spacers to prevent damage to the galvanised surface.   Equipment with extensive damage to the galvanised surface will be accepted only after satisfactory re-galvanizing.

1.7.28 Electric Motors

The detailed specifications for the electric motors are included in the electrical specifications that form part of this document.

1.7.29 Pumps

The pumps offered shall be pumps of proven performance and preferably of standard design, except that the pumps must be located to suit the layout shown on the relevant drawing issued with the Tender Documents by the Engineer.   

All parts are to be properly designed with ample margin of safety and are to be suitable for their pumping duties.

The speeds should preferably be as stated in the relevant clauses and should be such as to permit direct drive by a squirrel cage induction motor except in those cases where the drive is to be adapted to suit future changes in duty or where stated otherwise.

Pumps shall be of maker's standard and approved design, capable of doing the duty required at a speed preferably not exceeding 1500 rpm and shall be so balanced that there will be no end thrust when the pump is new or after wear has taken place, or alternatively, suitable heavy duty thrust bearings must be provided.  Pump casings are to be of high grade close grained cast iron or cast steel of grade suitable to withstand the field or factor test pressure specified elsewhere, rigidly secured to a neat, properly designed bedplate or base.  Impellers and guides shall be of  stainless steel or phosphor bronze and the shaft of high tensile steel with protecting sleeves of bronze or other suitable metal, the diameter being sufficient to withstand and transmit without whip and with ample margin of safety all torsional and bending stresses to which it may be subjected. The pump manufacturer shall utilise suitable materials for impellers, guides, shafts and protecting sleeves and other parts in contact with the fluid to be pumped so as to enable them to  resist all corrosions and erosion damage.  Bearings are to be of ample bearing area, dustproof with suitable provision for continuous lubrication.

The pumps offered are preferably to be of the self-regulating type with a "stable" characteristic ie for any selected manometric head each pump shall be capable of pumping at only one rate.  Performance particulars and characteristic curves for each type of pump shall be submitted at the time of tendering.  Efficiencies should be as high as possible in the normal indicated operating range.  These will be taken into account in the adjudication of tenders.

Wherever possible axial thrusts should be counteracted by hydraulic balancing rather than by thrust bearings.  The pumps shall be statically and dynamically balanced.

Components of the pumps should be so fitted and fixed that neither normal nor contra rotation can give rise to torques which will set them free to move out of their proper position.

The arrangements for bearing lubrication, water seals, air bleeding and priming of all pumps and pipework shall be such as to permit unattended stopping, starting and operation of the pumping plant by means of automatic remote control for the longest possible period under the control and operating conditions specified and in accordance with the general duty require​ments.

The parts of each pump from suction inlet flange to delivery outlet flange shall be capable of withstanding the internal hydraulic pressures specified elsewhere or at least four times higher than those applicable under normal working conditions on the site, whichever is the higher.

1.7.30 Bedplates, Couplings and Guards

Each pump and its corresponding motor is to be mounted on a common bedplate of rigid construction which shall be provided with all holding down bolts and nuts for fixing pump and motor to bedplate and bedplate to concrete base.  Each bedplate shall be provided with suitable openings for pouring in grout.

The tops of the concrete bases, constructed under another contract, will be at the elevations indicated on the drawings to be furnished by the Contractor and a space shall be left for grouting between the concrete and the bedplate.

In each case the bottom of the bedplate shall be set 25 mm above the concrete base, and in erecting the plant, the Contractor for the supply of the plant shall set each unit to precise line and level by means of brass shims and steel wedges and shall grout up the holding down bolts and carry out all grouting and finishing below, inside and round each bedplate.

Except in cases where special drives are required for future duty changes, in which cases the drive shall be arranged by the Contractor to suit his plant, each pump shall be direct coupled to its corresponding motor by means of pin and bush type, shrouded, flexible couplings of robust design constructed to restrict end-float of the motor shaft as required to prevent damage to motor bearings.  Coupling halves shall be precisely machined and securely fitted so that the rims and faces of the two halves of any coupling may be used for checking alignment errors of parallelism and angularity of motor and pump shafts to accuracies of ± 0,025 mm and ± 0,025 mm on 100 mm, respectively, by means of feeler and/or dial gauges.

The coupling shall be of the so-called “tyre” type (“Fennaflex” or similar approved) which can tolerate slight mis-alignments.

Clearance between the two halves of the flexible couplings shall be adequate to avoid interference between the metal halves.  Sufficient clearance is to be provided between the halves of the coupling to allow unhampered end-wise movement of the shaft of the motor to the limit of its bearing clearance.  The running position of the motor-half of the coupling is to be checked by the Contractor by running the motor alone and the couplings halves set on the shafts accordingly.

Alignment errors shall be measured by the Contractor using dial gauges after final grouting and final tightening of holding down bolts and warming up of the motors by running for at least half an hour and the Contractor shall furnish the Engineer with a certificate stating that the positions of the coupling halves have been checked in accordance with the foregoing paragraphs and also stating the measurements of errors of angularity and parallelism of coupled shafts.  The former shall not exceed 0,025 mm on 100 mm and the latter shall not exceed 0,025 mm.

The importance of ensuring that the suction and/or delivery pipework does not impose any forces onto the pump casing(s) is recognised.  The Engineer will therefore require the Contractor to complete carry out the following after completion of the installation of the pump sets and pipework but before hydraulic testing:

Remove all of the bolts and nuts in the pump suction/suction pipework connecting flange.

Remove all of the bolts and nuts in the pump delivery/delivery pipework connecting flange.

There shall be no apparent movement of either the pump flanges or the pipe flanges and each bolt shall not require excessive force to insert it back into its hole in the abutting flanges.  In the event of it not being possible to easily (without force) insert every bolt, the Contractor shall rectify the matter.

Thereafter the hydraulic pressure test shall be carried out. 

Rigid steel guards shall be provided and bolted to the bedplate in such a way as to ensure protection of operators from moving parts.

1.7.31 Factory Tests on Pumps

Unless otherwise stated in the Project Specification/Scope of Work, the prices tendered for all pump sets will be held to cover all factory testing of pumps in compliance with this clause.  The following tests shall be carried out in the manufac​turer's works or in approved testing premises:

· Each new pump to be supplied under the Contract shall be tested in the Manufac​turer's Works, or in other approved premises, in accordance with BS 5316 by Class "C" methods of measurement under the standard test conditions as laid down in that document.  Before performance tests are carried out, each pump shall be subjected to an internal static hydraulic test pressure as stated in the Project specification (Section 1.7) with suction and delivery flanges blanked off.  The pumps shall be watertight (except at packed glands if mechanical seals are not installed) under this test.

· The range of the performance tests shall be sufficient to enable the Engineer to compare the actual test performance of each pump with the performance figures entered on the data sheets and/or otherwise presented by the Tenderer at the time of tendering.

· The results of the tests on each pump shall be prepared in triplicate in the form of pump test sheets drawn up in the manner of Appendix Z to BS 5316:1976 and signed by the Manufacturer or Agent's Engineer who shall witness each test by the arrange​ment of and at the expense of the Contractor.  Each such sheet or copy thereof shall be accompanied by curves accurately plotted on squared paper and depicting the following characteristics:

· Test Curve:  Total Pumping Head (metres of water) vs Discharge ((/s)

· Tender Curve for comparison with above

· Test Curve: Pump Efficiency vs Discharge

· Tender Curve for comparison with above

· Test Curve: Input power (kW absorbed by pump) vs Discharge

· Tender Curve for comparison with above

· Test Curve: Amps per phase of motor vs Pumping Head (metres)

· Tender Curve for comparison with above; calculated from tendered data relating to pump and motor.

NOTE:  The above-mentioned test curve shall be calculated on the basis of the results of the aforementioned pump tests in conjunction with the results of simultaneous or separate tests on the appropriate motor, without allowance for the operating effect of power factor correction capacitors and assuming a 415 V, 50 Hz electric power supply and operating at the altitude of the site as specified elsewhere.

The triplicate copies of pump test sheets certified by the Manufacturer or Agent's Engineer and the above-mentioned curves shall be posted timeously to the Engineer so as to reach him at least one week before erection of the appropriate pump is completed on site so that the last listed curves above may be used for the purpose of re-checking the performance of the appropriate pump-motor-combination set at the time of commissioning.

Elsewhere in this specification the Employer's right to reject unsatisfactory plant is stated.

1.7.32 Electrical Standard Specification 

Introduction

This Electrical Standard Specification specifies the standard of workmanship and the quality of the material for the supply, delivery and installation, the scope of which is specified in the project specification, on the drawings and listed in the schedules and where applicable in the Bill of Quantities.

Where trade names and marks are specifically mentioned, then it will only relate to the type and quality of the product and it will not necessary exclude similar and equal products or equipment from other manufactures unless specifically so stated.

Switchgear and Electric Motor Control Equipment

 (1)
The equipment shall be designed to operate at the altitude of the site, as specified in Section C4 an area subject to thunderstorms and an ambient temperature that may vary from -5(C to 45(C.  The equipment shall be suitable for operation on three phase 50 hertz AC systems with neutral solidly earthed at the step down transformers.  The short circuit capacity at the low voltage busbars shall be determined by the Contractor and shall comply with the Supply Authority's requirements in this regard.

The Supply Authority is Eskom.

Switchboards shall be to approval, of the metal enclosed, indoor, cubicle type conforming to the requirements of SABS 1180 and suitable for the service and electrical system conditions specified herein.   The cabinets shall be of sheet steel construction braced and framed to approval and provided with hinged locking doors or removable bolted panels to provide access to the interior.  Switchgear control components and associated instruments shall be flush mounted and grouped to approval on the front of the assembly in such a way that they are within reasonable reach and view of an operator, both for maintenance and normal operating purposes.

Approved automatic shutters shall be provided to close all openings giving access to live conductors after the withdrawal of circuit breakers or other removable equipment.

The switchboards shall be floor mounted, bolted on to the concrete floor and designed for front access only.  Cables shall enter the assembly from the cable holes to be cut by the Contractor.  End box glands shall be positioned at a suitable height to facilitate terminating of cables provided that the minimum radius of bends in the cables shall not be less than 12 times the overall diameter of the cable.  All entries and openings to the assembly shall be vermin proofed to approval and all enclosed compartments shall be ventilated to approval to prevent condensation.  The interior of the switchboard shall be partitioned off from the chamber housing cable entries by means of approved vermin proofing plates fixed at the level of the tops of the cable glands.  Terminals for cable tails to each circuit shall be arranged not more than 300 mm above each cable entry.  All cable terminals shall be marked to approval and be provided with appropriate cable lugs for the cables to be installed.  For low voltage cables a gland plate shall be provided which shall be drilled and fitted with the appropriate glands for terminating PVC and swa cables.


Short circuit ratings shall apply not only to the switch but also to all component parts and jointings on each assembly.  All components shall withstand for three seconds a symmetrical current stated in rms values corresponding to the short circuit rating of the switchgear specified.


In addition the maximum continuous working loads which can be carried shall be as stated.

Temperature rises shall be in accordance with BS 116:1952 as amended and current densities for all current carrying parts of each assembly shall not exceed the limits laid down in BS 159:1957.

The Contractor shall submit a photographic or certified copy of short circuit type tests proving the rupturing capacity of the switchgear.

(2)
Busbars shall be of solid hard drawn high conductivity copper in accordance with SABS 1195 BS 159 and BS 1433.  Busbars shall be suitable for the maximum total loads to which they can be subjected.


Busbars and busbar connections and risers shall be air insulated and supported upon approved ceramic or fibreglass insulators and shall conform to the requirements of BS 159:1957.  Fibreboard busbar supports will not be acceptable.  Clearances from phases to earth and between phases or parts subject to potentials above earth shall be in accordance with SABS 1180.

All connections from the busbars shall be supported on insulators to provide the same spacing between phases and to earth as the busbars, up to the point of entry into an hrc fuse or circuit breaker.

An approved copper earth bar shall be provided along the entire length of the assembly to which all metal parts of the assembly shall be earthed.  The earth bar shall be not less than 25 x 3 mm in section.  This earth bar shall be brought down and connected at both ends of the assembly to a 10 mm minimum diameter earthing terminal located within 100 mm of the bottom of the switchboard all to approval.  An earth is to be provided in accordance with the Supply Authority's Regulations.

A bolted link to connect the neutral busbar to the switchboard earth bar shall be provided.

Secondary wiring to approval consisting of suitably rated high conductivity stranded copper conductors insulated with PVC in the appropriate colours shall be cleated to approval within the switchboard.  All conductors shall be numbered at both ends in accordance with the markings shown on the schematic and wiring diagrams.  The connections from all dual ratio current transformers shall be brought to approved easily accessible link boards to facilitate change of ratio, and an approved clear engraved plate describing the linking arrangement shall be fixed to the link board.

The secondary wiring earth leads shall be brought to marked, easily accessible links for insulation resistance testing purposes.  All secondary fuses shall have approved spring type fuse holders and cartridge fuses with spare fuses mounted on approved racks.

The marking of conductors and terminals of power and secondary circuits to show phase sequences shall comply with BS 158:1961.

(3)
The main incoming switches, fuse-switches and any feeder fuse-switches shall be mounted so that their operating handles are exposed at the front of the board.  The operating handles shall move in a downward direction to open the switches or fuse-switches and provision shall be made to lock the handles in the off position only.

(4)
HRC fuse-links and fuses shall comply with requirements of SABS IEC 60269.  The category of duty shall be AC4 as defined in Table III of SABS IEC 60269.  HRC fuses shall be provided wherever necessary, whether specified or not.

(5)
Each lighting circuit shall be protected by means of a single pole moulded case circuit breaker of 10 A rating.  Each socket circuit shall be protected by means of a single pole moulded case circuit breaker of 15 A rating.  In addition, earth leakage protection shall be provided for socket outlet circuits and shall have a sensitivity of 20 mA and be sealed in a case with no de-sensitizing device.

(6)
Moulded case circuit breakers shall comply with SABS 156.

(7)
Starters for electric motors shall comply with BS 587 for motor starters and SABS 60947 for contactors.  The starters and contactors with their associated interconnections, isolating switches and HRC fuses shall be suitable for operation under normal, overload and fault conditions in the 380/400 V, 3 Ph, 50 Hz system with a solidly grounded neutral and having a symmetrical fault capacity of 20 MVA.

(8)
The power rating of the starters and contactors shall be either equal to or in excess of the rating of the motors and shall comply with the requirements of BS 587 for a duty rating in service of up to 20 starts per hour.

All contacts for both contactors and relays shall be solid or sintered silver alloy or equal and approved electrical contact material.

(10)
The contacts shall be securely fixed to the contact carriers either by welding or the sintering process.  The contact carriers shall be robustly constructed and suitably reinforced to minimise the effects of contact bounce.  Contacts which are either riveted or soldered to the contact carriers are not acceptable.  Contacts which are made from either plain copper or plain copper which is silver plated are not acceptable.  Indicating instruments shall be contained in approved metal cases and shall be of the dead band type to the requirements of BS 89 Grade 1.  They shall have long, clearly divided and indelibly marked scales and the full load current of the circuit shall be indicated by a red line.  Means shall be provided for zero adjustment without dismantling the instrument.  Ammeters associated with starters shall indicate at least seven times the full load current of the motor, the full load current of the motor being at least two thirds of the full scale deflection.

(11)
Where necessary for protection of instruments against short circuit faults, current transformers shall be provided whether specified or not. 

(12)
All instruments, relays and other panel devices shall be back connected and all metal parts of the front and back of the panel shall be effectively earthed. 

(13)
The wiring and power connections to devices in the panels shall be carried out by means of PVC insulated copper conductors. The minimum conductor size shall be 1,5 mm2 unless otherwise approved.  Solid copper connections may be employed, if necessary, for power connection only. 

(14)
The colours to be used for the wiring and power connections to the devices shall be as follows: 


Red 
- 
Phase 1 


Yellow 
- 
Phase 2 


Blue 
- 
Phase 3 


Black 
- 
Neutral  


Green 
- 
Earth 

(15)
In the case of the internal wiring of the devices themselves, the details of the manufacturer's standard insulated conductors and colour code shall be referred to the Supply Authority for approval. 

(16)
Where the connection arrangements or special types of control circuit equipment present difficulties in complying with the colour code detailed above, the proposed alternative colour code shall be referred to the Supply Authority for approval.

(17)
All pilot lights shall be of the transformer operated type with 6-8 V, 2,5 watt, long life bulbs accessible from the front of the pilot light and removable shatter-proof glass colour caps to give an indication when illuminated, which is clearly visible through an arc of 180( with respect to the mounting panel under both natural and artificial lighting.

(18)
Panel wiring shall have numbered ferrules brought out to approved terminal strips with numbered terminals conveniently located in relation to the main gland plate which shall be situated not less than 225 mm from the bottom of the panel.  The panel wiring and the stranded power connections shall be made by the use of crimped cable lugs using an AMP crimping tool or approved equivalent.

(19)
The power connections whether stranded or solid shall be conveniently located to the main gland plate.  All ferrule and terminal numbering shall correspond with the wiring diagram to be provided by the Contractor.

(20)
All the necessary mechanical armour grip type glands similar to "Pratley" or equal and approved type and manufacture for both the control circuit cables and the outgoing cables to equipment shall be provided.  These cables shall be PVC insulated, single wire armoured PVC.  Space shall be allowed on the main gland plate and the gland plate shall be drilled for the reception of the main incoming PVC SWA PVC cables and glands.

(21)
The panels shall be labelled as specified or required by the Engineer.  Clearly lettered, engraved, plastic or approved labels and legend plates shall be provided.  All labels and legend plates shall be fixed by screws or other approved means.  Glued labels and legend plates are not acceptable.

(22)
All relays controlling either the operation or the tripping and re-closing of AC contactor coils shall have making and breaking VA rating at least 50% in excess of the inrush and sealed VA ratings of the associated contactor coils.  Where the VA rating of the relay contacts are insufficient to meet this requirement, separate reinforcing relays shall be provided.

(23)
All electrodes required to sense water, sewage or effluent levels for the automatic control of plant shall be of 20 mm diameter stainless steel tube and shall operate at voltage not exceeding 32 volts.  Such electrodes shall be firmly mounted with provision for not less than 500mm vertical adjustment.  All parts of mountings and all fittings shall be of stainless steel or other non-corrodible materials.  All electrodes shall be sheathed (insulated) over their full length by means of heat-shrink plastic with only the ends bare.

(24)
Except where otherwise specified, the overload relays, or releases, or tripping devices shall be of the thermal melting alloy type to approval and ambient temperature compensation is not required.  They shall be mounted in a position such that they cannot be affected by the heat from the contactor contacts under either normal or arduous operating conditions.  In those cases where they are incorporated in the contactor block as a unit, they shall be mounted at the bottom of the contactor block assembly.

(25)
Isolators shall be of the quick-make and quick-break type suitable for operating on load.  A mechanical interlock shall be provided between the isolating switch operating handle and the panel door which normally prevents the panel door from being opened without firstly opening the isolating switch.  The isolating switch handle shall move in a downward direction to open the isolator and provision shall be made to lock the handle in the "off" position only.  A special arrangement which will allow authorised personnel to open the cubicle door when the isolating switch is closed so as to examine the equipment when alive would be an advantage.  This arrangement shall require a special tool for its operating and not an ordinary screwdriver.  In addition, the arrangement shall be effectively rendered inoperative when the isolating switch is locked in the "off" position to prevent any person from opening the cubicle door under these conditions.

(26)
In the event of it being the manufacturer's standard practice to include an electrical interlock between the isolating switch and the contactor, this is acceptable.  Nevertheless, this shall not relieve the manufacturer from providing quick-make quick-break on-load isolating switches as specified above.

(27)
The required switchgear is to be installed in rigidly steel framed 2 mm thick sheet steel clad or approved tough durable plastic clad, firmly mounted, back to wall, front access, multi-panelled, cubicle type distribution switchboards complete with a totally enclosed air insulated busbar chamber containing four busbars of suitable section.  All sides and doors shall be perfectly flat and free from both blemishes and weld marks and all metal surfaces shall be finished in best quality light grey baked enamel.  Internal mounting arrangements shall be provided such that the board is neat in appearance and has not external mounting lugs.  A sufficient number of suitably placed conduit knock-outs shall be provided at the top and bottom of the board.

(28)
The panels of all the distribution switchboards required under this Contract shall house equipment listed in the appropriate clause of this Specification relating to each section of the Contract.

(29)
Capacitors shall be suitable for a 400 volt, 3 phase, 50 Hz supply and shall comply with BS 1650 and IEC 70 as amended and suitable for operating in an ambient temperature of 40(C at altitudes as specified in Clause 1.2.1.16.


The capacitors shall be totally enclosed and resistors shall be fitted directly across the terminals to reduce the terminal voltage to 50 volts within one minute of disconnec​tion.


The impregnant shall be non-inflammable, non-toxic with optimum qualities of viscosity and stability and possessing a high dielectric constant and low losses.


Each capacitor shall comprise a number of internal elements each made of highest quality low loss capacitor tissue and high purity aluminium foil and each element shall be separately fused internally.


Admissible overloads shall be 10% excess voltage continuously, 15% excess voltage for six hours in 24 hours, 30% excess current continuously and 35% excess kVAr continuously.


Losses shall be limited to 0,5 watt/kVAR and an earth terminal shall be provided.


To reduce the effects of harmonics in the supply system at the Site, the capacitors shall have a rated voltage, as defined in BS 1650, of 500 V.  Accordingly, they shall be de-rated for use with their associated 380/400 V motors so that the power factor of these motors is corrected to not less than 0,95 lagging at the mean motor operating voltage of 400 V.


The cable from the switchboard to the capacitor shall be rated at one and a half times the kVA rating of the capacitor.  The capacitor rating shall not exceed 0,85 times the no-load kVA of the motor.

(30)
All ammeters, including those on starter panels serving motors equipped with capacitors, shall be so connected as to register the actual current in motors, not the current as reduced by the power factor correction capacitors.

(31)
The flow switch type protection devices required for pumps in terms of Clause 1.2.1.20 shall be of robust design and securely mounted.  The Tenderer shall state at the time of tendering the type and arrangement of protection equipment he offers to fulfil this function and the tendered prices shall include for mounting and cabling of this equipment in positions where it will not be vulnerable to corrosion.

(32)
All control equipment shall comply with the foregoing stipulations with regard to electrical equipment and it shall be robust and reliable and it shall comply with all the requirements of the Local and all Statutory regulations pertaining to the use of such equipment.  Furthermore, the tendered prices shall include allowance for everything involved in arranging compliance with such requirements and regulations, including registration of the equipment if so required in terms of the regulations and for providing all fixings, lightning protection devices, weatherproof housings, cabling and everything necessary for completing the control equipment, handing it over in perfect working order, providing operating instructions and maintaining the equipment until the end of the period of maintenance.

(33)
Proving tests shall be carried out in the manufacturer's works to establish that all relay panels, starters, circuit breakers and protective devices, switchgear and remote control equipment correctly perform the functions required.


The tests to be carried out on all switchboards at works after assembly shall include the following:


(i)
The insulation resistance to earth of all power and secondary circuits shall be measured by means of a 2 000 V insulation resistance tester and results recorded.


(ii)
Power frequency high voltage tests shall be carried out in accordance with SANS 61000 of main and secondary circuits.


(iii)
Primary current injection tests shall be undertaken on all power circuits to check operation of tripping devices and accuracy of ammeters connected to CTs.


(iv)
Operational test of all switchgear, instruments and control circuits.

The prices tendered for electrical work shall include for all testing and everything necessary for compliance with the operating requirements of the Works whether specifically scheduled as separate items or not.

In the case of motors situated more than 4 m on a direct line of visibility, or in the case of those not clearly visible from their respective starters, lockable isolating switches shall be provided within 2 m of motors, with all necessary cabling, for the safety of maintenance personnel.  The prices tendered for plant shall be deemed to include provision for compliance with this requirement whether isolating switches are separately scheduled or not.

Where called for in Part C.3.3, a distribution board complete with approved electrical meter shall be provided to record power utilized at the pumpstation. The installation shall comprise of current transformers, a KVA-kilowatt hour meter (Enermax Meter or similar approved) and any other equipment to enable the power supplied to the pumpstation to be correctly measured.

Cables

The cabling between and in the various structures and plant units included in the electrical power installation shall be carried out by means of PVC insulated, steel wire armoured and PVC sheathed cables. Cable glands similar to "Pratley" or of equal and approved type and manufacture, shall be used.

Cables shall be rated in accordance with the Supply Authority's Regulations provided that no cable having a core cross sectional area less than 4 mm² shall be used and the voltage drop measured between the incoming terminals of the supply and the terminals of the equipment being connected when carrying full rated load shall not exceed 1 V plus 2% of the voltage at the supply terminals.

The Contractor shall draw in, lay, thread through pipes, ducts or channels, fix in position, clamp to walls, cable trays, supports or switchgear to approval, the cables to be provided taking care to avoid twisting, ensuring that cables are not bent to a radius less than 12 times their overall diameter and providing overlap for joints and terminations.  The cable shall be drawn directly off the drums, the inner end having been loosened to permit slack to be released through the flange hole.  The cables shall be paid off steadily onto cable rollers or manually supported at regular intervals during laying.

The electrical power installation will comprise the electric motors, the electric motor control gear, the special controls, such as pump control valves, together with all other devices included in the contract works for the operation and control of all the plant as required for its proper operation as described in the Schedule of Quantities.

The Contractor shall be responsible for the complete electrical power installation from the Employer's points of supply.

The Contract work will include the terminating, connecting, testing and setting to work of all cables and associated electrical equipment.

Cables shall be selected by the Contractor in accordance with the requirements of the Standard Regulations for the Wiring of Premises, due allowance being made for the climatic conditions, and the sizes selected and the current rating of each cable shall be stated on the numbered cable schedule required in terms of the following paragraph.

The Contractor shall prepare a numbered cable schedule indicating the route, length where important, sectional area and number of cores of the power and control circuit cables.  The cables themselves shall be labelled to indicate the cable number, sectional area and number of cores.  Labels similar to "Dymo" stainless steel punched tape or of equal and approved type shall be used.  The labels shall be attached to the cables in an approved manner.

When laying the cables, an allowance shall be made to provide a sufficient degree of slack and the cable tails shall be long enough to facilitate making the terminations and re-arranging the connections when necessary.

Approved concrete cable markers are to be provided and installed at intervals along the routes of all cable trenches.  Markers shall be clearly inscribed 'ELECTRIC CABLE" in letters not less than 50 mm high and shall preferably be of precast concrete.  Two such markers shall be set at each change of direction approximately 1,0 m from the point of intersection of the adjacent lines of the cable.  Thereafter the markers shall be provided at uniform intervals not exceeding 20,0 m along each straight cable run.  Care is to be taken to ensure that the markers have been erected over the cable and the methods adopted shall be to the approval of the Engineer.  Markers should be of minimum dimensions 75 mm x 1 200 mm and shall be steel reinforced.

The Contractor shall be responsible, where cables enter or leave switchgear, or other circuit controlling equipment, for the provision of approved measures for the prevention of the ingress of rats, mice, spiders and other vermin.

All work in connection with the termination and jointing of cables shall be carried out to approval and in accordance with good modern practice.

All insulating materials and each length of cable shall be examined for damage before being installed.  An insulation test with a 500 V megger and a test of each core in turn with the remaining conductors connected to the armouring shall be carried out before jointing is commenced.

Where necessary the Contractor shall provide and fix to approval to walls, columns, beams and ceilings of buildings approved perforated metal cable trays, racks and cleats necessary for the support of cables.  Such trays, racks and supports shall be thoroughly cleaned after installation and shall be painted to approval with an undercoat and two coats of approved non-inflammable paint before the installation of cables.  All cables shall be cleated or clipped neatly to approval to racks or trays at intervals not exceeding 750 mm.  The design and general arrangements of all cable trays and the cables secured to them shall be to approval.

The cores shall be rung through, provided with numbered ferrules corresponding to the wiring diagram of the plant to be connected, fitted with crimped lugs crimped by AMP crimping tool or approved equivalent and made off neatly and securely on to the terminals of the equipment.

Correctly selected dies for the crimping tool and lugs for the cable cores shall be used.  The crimping tools shall be of a type that will not release the lug, once the action has been started until the lug has been crimped on to the core properly and completely.  The types of crimping tools and lugs shall be the best that can be made available.

Any locking arrangements provided on the terminals of plant supplied by others shall be used to the approval of the Engineer.

To the extent that the required data and drawings are timeously supplied by the Contractor in terms of Clauses 1.1.5 and 1.1.6 of this specification, the new civil works will incorporate suitable ducts for the main power cables and pipes for control circuit cables between these ducts.  When the installation has been completed, tested and commissioned to the satisfaction of the Engineer, such ducts in new works are to be filled with clean, fine builders sand and covered neatly with a thin layer of sand-cement mix to match the adjacent floor surfaces.

The tendered prices for cabling shall include for everything involved in connecting both ends of the switchboards earth-bar to the earth point using 70 mm 2 stranded copper conductor and for meeting the requirements of Clause 1302 (E) of the Standard Wiring Regulations and the supply Authority's requirements providing for the earthing of the housings of all motors, units of electrical control equipment, loose motor starters, stop/start buttons etc, through the cable armouring supplemented where required in order to reduce the resistance of the earth path to less than 0,2 ohms, by stranded copper earth conductors connected direct to the earth terminal bars (conduiting shall not be used as an earth connection) and providing for earthing all building metal work as laid down in Clause 1313 of the Regulations including ladders, handrails, etc.

The cables are to be laid in trenches excavated by the Contractor under this Contract if so stated in the Schedule of Quantities.  The laying of cables and installation of concrete markers and everything necessary for compliance with this Clause shall be included in the tendered prices for cables and other electrical work.

Earthing

All motors, switchgear, control gear, cable armouring and every metallic part of the plant and equipment supplied under this contract are to be connected to earth by means of bare copper conductors of adequate size for each circuit, but not smaller than No 8 SWG run, alongside cables.

Earthing conductors are to be fitted with sweated lugs at ends and are to be solidly bonded to each other and to the earth plate.

The Contractor under this Contract shall provide earth plates wherever necessary to achieve proper earthing.

An earth plate consisting of a 6 m length of 25 mm x 3 mm copper strip coiled into a 900 mm OD spiral shall be provided and shall be buried 2 m deep adjacent to each building.  The earthing lead from the earth plate is to consist of a 70 mm² copper conductor.  The earth plate is to be covered with a 100 mm layer of fine wood charcoal, and a 38 mm diameter galvanised steel pipe shall be laid from this charcoal to the surface and capped at its upper end.

The cost of earthing, including the supply and installation of all earth plates (for which no special item is included in the Schedule) will be deemed to be spread over and included in the prices tendered for the supply and installation of electrical equipment.

Site Conditions

All the equipment and material shall be rated for both the expected and extreme site conditions.

Quality Standards, Regulations and By-Laws

All workmanship, material and equipment supplied and installed under this contract, shall be new, undamaged and of the best quality and shall be to the satisfaction of the Engineer.

All workmanship, materials and equipment shall comply with the requirements as laid down in the latest editions and amendments of the relevant SABS, BS and IEC standards.

Materials of local manufacture and with the SABS mark will receive preference.

Unless otherwise specified the earthing shall comply with the AMEU and/or Local Supply Authority standards.

The work shall be also be carried out in strict accordance with the following:

The latest issue of the “SANS 10142: Code of Practise for the Wiring of Premises” hereafter called the “Wiring Code”.

The Occupational, Health and Safety Act of 1993 as amended to date and hereafter called the “Act”.

The Municipal By-laws and other special requirements of the local Supply Authority.

The local Fire Office Regulations. 

Drawings

Contract Drawings

The drawings accompanying this Specification are as stipulated in 1.2.6 hereof. The working drawings of the Contract shall, however, consist of :

· The Civil Engineer’s drawings, as applicable

· The Engineer’s drawings of other disciplines, as applicable

· The drawings of other service installations that are relevant for co-ordination and installation purposes

· The installation drawings of other sub-contractors, where applicable

All drawings and layouts shall be regarded as diagrammatic and all positions and dimensions shown on drawings shall be verified on site.

The Contractor shall check with the Principal Contractor before putting work in hand on any section of the work that he is in possession of the latest drawings. Should any discrepancy be found between the Contractor’s drawings as issued by the Engineer and those in possession of the Principal Contractor, the matter shall be referred to the Engineer for clarification. No extra compensation shall be allowed for alterations or making good resulting from lack of verification.

Shop Drawings for Approval

Three copies of all shop drawings shall be submitted to the Engineer for approval.

Shop drawings are any drawings, diagrams, schedules, performance charts, and other such data, which are prepared by the Contractor, or his supplier, manufacturer or distributor, and which illustrate some portion of the sub-contract works.

Approval of shop drawings by the Engineer does not relieve the Contractor of his responsibility for compliance with the Specification, nor does it relieve him of his responsibility for errors or omissions in shop drawings.

As- Built Drawings

The Contractor shall ensure that any deviations from Construction drawings are noted on a set of drawings specially kept for that purpose, and return those marked up to the Engineer for updating of originals.

Project Time Schedule

The entire project shall be completed within the construction time as specified for the Principal Contractor.

Critical Path Schedule

The successful Tenderer shall, within 14 days after having been informed of the acceptance of his tender, submit to the Engineer a critical path schedule (CPS) indicating the programme of his work in order to complete the work by the specified completion date. 

Other Trades on Site

The Contractor shall note that other Contractors will occupy the site at the same time and the closest co-operation with any of these Contractors shall be maintained.

Visit to Site

It shall be assumed that the Contractor is familiar with all conditions on the site and no claims resulting from ignorance of the conditions of the site shall be entertained.

Inspection and Hand-Over Procedure

The Certificate of Compliance shall be handed over to the Engineer within 7 (seven) days of acceptance by the Local Supply Authority. 

When the Works have passed the acceptance inspection, the Engineer shall issue an Acceptance Certificate. The Engineer and the Contractor shall sign the Acceptance Certificate. A punch list of outstanding item/s to be rectified shall be attached.

No retention monies shall be released before the Acceptance Certificate as well as the Certificate of Compliance signed by all parties has been submitted.

Should the Engineer, in his opinion, find that the Contractor did not check the Work himself before requesting the hand-over inspection, then the Engineer shall reject the inspection and claim any time and cost incurred from the Contractor. 

The guarantee period of the installation shall commence on the date that the installation passes the final handing over inspection and the Certificate of Compliance has been handed over to the Engineer subject to the item/s listed in the punch list.

At the end of the guarantee period a final inspection shall be conducted by the Employer, Engineer and the Contractor to determine if any deficiencies, faults or defects had manifested itself during this period which are then to be rectified within 7 (seven) days by the Contractor.

Interchangeabilty

All parts of similar rating and/or function shall be made to gauge and shall be interchangeable through the contract work.

Tests and Inspections

The Contractor shall arrange for all necessary installation tests and inspections required by the relevant Authorities. The Contractor shall allow for fees and charges payable to these authorities for such tests and inspections excluding the electrical connection and consumption fees.

The Contractor shall inform the Engineer of all equipment inspections and shall advise the Engineer in good time (minimum of 7 days) of the proposed completion such that the equipment may be inspected prior to installation. All tests and inspections by the Engineer shall be to his satisfaction. 

Existing Installation

Where the Works involves alterations and/or additions to existing works, these works, where operational shall be kept in full continuous operation throughout the period of the Contract. The Contractor shall make arrangements for all the necessary temporary connections. The Contractor is to make due allowances for this in his tender prices.

Should the Contract form part of an existing installation the Contractor shall visit the site to acquaint himself with all aspects of the installation prior to submitting a price.

Requests for Electrical Power

Where the Principal Contractor requests the Contractor to provide a temporary power supply other than that called for in the specification and any other such electrical work for the building operations, then all such work shall fall outside the Scope of this Contract. The cost of such work shall be a matter between the two parties involved. 

Materials Tools and Equipment

All materials and equipment used in the electrical installation shall be of recent design and manufacture and of the best quality available and shall, wherever possible, carry the latest mark of the South African Bureau of Standards.

Where called for by the Engineer, samples shall be submitted of all materials to be used on the project.

The Contractor shall make all his own arrangements regarding the transport of labour and materials and shall provide his own plant and tools.

Materials and equipment on site shall be suitably stored to avoid any possible deterioration or damage through any cause whatsoever. Any replacement or rectification required, due to non-compliance in this regard, will be for the Contractor’s account.

All conduits, outlet boxes, distribution board trays, etc., shall be fixed in position by the Contractor, and built in by the Builder. Where, in exceptional cases, this is not possible, chasing will be permitted.

The Contractor shall do chasing with power driven chasing machines or sharpened hand tools.

The Contractor shall seek written permission, from the Structural Engineer through the Principal Contractor, timeously of the requirements for all chases and openings in building work.

Chases for conduit installation shall be so executed that, after installation, outer face of conduit is not less than 12mm from finished plastered surface.

It will not be permitted to chase into walls where mortar and/or bricks have not properly cured. Chasing into sandstone, facebrick or plastered walls, as well as concrete structure, will not be permitted without prior consent. The Contractor shall be held responsible for any damage due to non-compliance in this regard.

Electricity Supply

Application

The Employer will make an application for the upgrading of the electrical supply.  The Contractor shall do the co-ordination with the local Supply Authority at the date and time when the electrical supply will be required.  

Connection of Supply

The Contractor shall allow for attendance on the Supply Authority when the supply is connected and ensuring that the service connection is not delayed.

Supply Authority’s Metering

Unless otherwise specified, the Supply Authority’s metering panel and equipment shall be incorporated in the Main Board, or other boards as applicable. The Contractor shall ascertain and establish the correct space and all other requirements from the Supply Authority for the accommodation of their meter panel or equipment. The Contractor shall provide the necessary links in busbars or any other requirements for metering CT’s, and shall provide all necessary cables, jumpers and connections between such metering equipment.

Low Voltage Distribution Boards and Motor Control Centres (MCC’s)

General

All distribution boards shall be supplied by a specialist manufacturer who shall install  and fit the switchgear and equipment and carry out all internal wiring. The boards shall be installed and connected by the Contractor in the positions as indicated on the drawings. Unless otherwise specified, all distribution boards shall be manufactured by the same company.

It shall be the responsibility of the Contractor to ensure that all distribution boards fit into and can be installed in the spaces set aside for them. The Contractor shall also ensure that the distribution boards can be moved through doors and access routes on the site.

All distribution boards shall be supplied complete with all internal wiring to terminal blocks, labels, earth bars, statutory notices, holding down bolts, fixing brackets, and everything necessary for satisfactory operation of the board.

Outer fittings of all boards shall be kept protected against damage and defacement, until immediately before final testing and commissioning. Any damage to paint work shall be made good by the Contractor.

General Construction and Finish

All distribution boards shall be of totally enclosed sheet steel construction, free of distortion, and, unless otherwise specified, fully front accessible and ventilated.

Sheet steel shall be bent and braced, as necessary, to provide a rigid square frame support for all components. All corners shall be suitably welded. All steelwork shall be ground smooth, shall be free of  rust, scale, slag, burrs and grease, and shall be suitably rustproof, primed, and finished in powder coating, colour to approval. Interiors of boards shall be White, and plinths shall be Black.

Equipment shall be neatly and accessibly set out, and shall be adjustable chassis-mounted, flush behind readily removable rigid sheet steel panels of 1,6mm minimum thickness, with close-fitting cut-outs to toggle surrounds, push button surrounds, etc. Indicator lamps shall be similarly mounted, with coloured glass only fixed to the panel. Instruments shall be flush mounted on hinged panels. Time switches shall be mounted behind flat hinged doors, with catches and perspex windows, and meters shall be mounted behind 3mm thick, flat perspex windows. All reset buttons shall be accessible from the panel front.

Readily removable panels, with returned edges, shall be accurately fitted and secured to the frame by means of locating pins and indicating turn-catches, or with dome nuts and welded studs. Suitable chromed handles shall be provided to facilitate panel removal.

Doors, where called for, shall be readily removable, flush type of rigid construction, with concealed hinges, sliding bolts and flush-type lockable catches to approval, all locks being master-keyed. Two keys shall be provided for each lock.  A single door width shall not exceed 700mm.

Where future equipment is pre-fitted for, this shall include pre-drilled chassis plates installed stalled, cut-outs in the panel, with suitable blanking plates, and adequate busbar extension.

Non-combustible barriers shall be provided to separate sections of boards which are fed from different transformers or sources of supply and to isolate each main incoming circuit breaker where the fault current exceeds 15kA.

A group of three phase and neutral busbars or conductors crossing a ferrous metal barrier shall do so through a common opening. Under no circumstances shall a single conductor be surrounded by a continuous ferrous metal.

On completion of the installation, the Contractor shall supply and mount, behind a suitable panel of each and every distribution board, the wiring diagram for  that respective board.

All distribution boards with terminating cables shall be provided with suitably sized, rigid gland plates, top and or bottom. These gland plates shall be bonded to the framework or earth conductor.

Joints in busbars where necessary shall be by means of bolted fish plates. Bolts used for jointing or supporting busbars shall be of high tensile phosphor bronze or high tensile plated steel minimum 9,5mm diameter, and shall be used in conjunction with flat and spring washers.

Neutral bars shall have the same cross sectional area as the phase bars up to a maximum of  160 mm2. The earth bars shall be effectively bonded to the metal framework of the board.

All busbars and any other un-insulated connecting links shall be taped or sleeved by the board manufacturer except at joints and take off’s which shall be taped after the installation of  boards and cables thereto. Correct colour coding shall be maintained.

Wiring

All distribution boards shall, unless otherwise specified, be fully wired internally by the board manufacturer, with colour coded, single core copper, PVC insulated cables, 600/1000 volt grade. 

Wiring shall be neatly done, suitably laced, fixed clear of exposed terminals, and run square to the sides of the board.

Wiring shall be rated to suit the capacity of associated switchgear.

Where aluminium cables are to be terminated at circuit breakers, fuse switches, etc., suitable connecting studs shall be provided to facilitate connection.

Circuits on multiphase distribution boards shall be balanced over the phases.

Pre-fitted Space and Spare Fuses

Unless otherwise specified, space only and mounting facilities shall be provided for 30% future expansion of isolators, MCB’s, CFS, time switches, and meters, and 60% future expansion for contactors and relays.

100% spare fuses shall be supplied, unless otherwise specified, and mounted behind a hinged panel, inside the distribution board, specially marked as such.

Labels

All labels shall be of the engraved, laminated plastic board type, black letters on white background, with 6mm minimum height letters, in sans-serif capitals. Labels shall be inserted into slotted holders and held in position by a soft glue.

Each distribution board shall be provided with a label stating name and size and origin of feeder cables e.g. “Sub Main Board. D – Fed from Main Board with 240mm2 x 4 core copper SWAPVCSWA cable”.

All distribution board sections, main switches, isolators, MCB’s, meters, etc., shall be labelled with individual labels as per specification, e.g. circuit breaker labels shall state type of circuit, location, and number, and time switches shall be labelled as to times of 

operation, meters shall be labelled as to multiplication factor, etc. In addition an index card shall be mounted inside the door behind clear plastic.

All equipment, situated inside the board, e.g. contactors, relays, etc shall be clearly marked as to their function corresponding with circuit numbers on relevant drawings.

Shop Drawings

As soon as is practicable after the contract has been awarded, the Contractor shall submit dimensioned layout drawings of all distribution boards to the Engineer for approval; such approval to be obtained, in  writing, prior to the commencement of distribution board manufacture. Approval by Engineer, of drawings, shall not relieve the Contractor of his responsibility for any deviation from the requirements of this Specification.

Drawings shall show elevations and sections and shall be fully dimensioned. Equipment layout, with labelling thereof, drawings shall be fully annotated to indicate compliance with the specification. Wiring diagrams shall be included.

Inspection and Approval

All distribution boards shall be inspected by the Engineer, on completion of manufacture, but only after inspection and acceptance by the Contractor and prior to despatch from the manufacturer’s works. The Contractor shall advise the Engineer in good time of such completion and acceptance. Distribution boards shall only be delivered to site after inspection and approval by the Engineer. Such approval, however, shall not relieve the Contractor of  his responsibility for any deviation from the  requirements of this Specification.

All distribution boards shall be to the approval of, and shall comply with, the regulations of the Supply Authority, and it shall be the responsibility of  the Contractor to establish and provide such requirements, and obtain approval where necessary.

Cables

Paper Insulated Cables

Paper insulated cables, unless otherwise specified, shall have high conductivity stranded copper conductors and shall be 600/1000 volt grade, paper-insulated, oil-impregnated and drained, lead covered, double steel tape armoured and served to SABS Specification 97.

Cables shall be terminated in approved compound filled end-boxes with glands, and screwed filler plugs. The lead sheath shall be effectively bonded to gland by means of a wiped solder joint. Conductors shall be cut inside the box, and connected to outgoing tails by means of solid-centre ferrules or solid connection studs and/or rods. Tails shall be taped first with varnished cambric tape and finally with one layer of PVC tape in phase-distinguishing colours. Cable terminations shall generally be carried out only by qualified cable jointers, in accordance with best practice.

PVC Insulated Cables

PVC insulated cables, unless otherwise specified, shall have high conductivity stranded copper, or solid aluminium Conductors (if specified) shall be 600/1 000 Volt grade, PVC insulated and  bedded, steel wire or aluminium strip armoured, and PVC sheathed to SABS Specification 150.

Cables shall be terminated in approved mechanical clamping glands with shrouds.

The armouring of PVC insulated cables shall not be acceptable as an earth conductor, and stranded copper earthwire shall be run with each cable in  compliance with the Regulations for the Wiring of Premises, whether or not specific reference is made thereto in Part Two of the Specification. The earth wire shall be neatly strapped to cable at 600mm intervals, shall be bonded to the armouring at both terminations, and shall be bolted to earth terminals of  equipment at both ends.

Mineral Insulated Copper Covered Cable

Mineral insulated, copper covered cable (MICC or Pyrotenax) and accessories, where called for in the Specification, shall be 600 Volt grade, to BS 3207.

Cables shall be terminated in pot seal glands to manufacturer’s recommendations and cable tails shall be served with maker’s neoprene sleeving. The Contractor shall take all necessary precautions to prevent ingress of moisture into mineral insulating materials of the cable. MICC cable shall indicate a minimum insulation resistance of 1 megohm immediately prior to pot seal termination thereon.

Where MICC cable enters a motor, or any other appliance that is likely to move or vibrate, a 360o expansion loop shall be formed in the cable immediately prior to point of entry.

Installation of Cables

Cables shall be supplied by the Contractor, and shall be installed by him  in positions as indicated in the Specification and/or the Drawings, in a workmanlike manner, and generally in  accordance with accepted standards, and shall have a radius and fixed as prescribed in the Standard Regulations for the Wiring of  Premises.

Where cables are installed side by side, there shall be a minimum spacing of 60mm between cables, unless otherwise specified. All cable routes shall be confirmed with the Engineer, prior to commencement of installation. No joints in cables will be permitted, unless approved by the Engineer. Jointing shall be done with acceptable jointing kits, by a qualified cable jointer.

Cables required to be fixed horizontally, shall be supported on suitable cable trays, installed level, and shall be strapped thereto in such a manner that any cable may readily be removed without interference with other cables.

Cables required to be fixed vertically, shall be clamped with approved clamping devices to adequate cable ladder or “Unistrut” supports, mounted against vertical surfaces.

Low and High voltage cable installed in ground shall be buried at 600mm and 1000mm respectively below finished ground level. Cables shall be bedded in river sand or sifted soil (free of clay), from 75mm below to 75mm above cable, prior to backfilling of trenches. 50mm thick pre-cast concrete slabs, measuring approximately 300mm x 600mm and engraved “Danger-Gevaar”, shall be laid over 75mm soil bed covering HT cables along the entire route of such cables.

Suitable cable markers shall be installed above all underground cable routes. Such markers shall be positioned at each change in direction of cable, at both ends of sleeves crossing roads or tracks, at entry or exit from buildings, and at 30m intervals on straight runs.

M.I.C.C. cable shall be installed on surface only, unless otherwise specified, run square to finished surfaces, and neatly and adequately saddled thereto.

Cable Trays and Racks

Cable trays unless otherwise specified, shall be of 1,6mm minimum thickness, slotted, galvanised sheet steel construction, with 25mm minimum returned edges, supported by means of rigid “L” or “T” galvanised angle brackets, at intervals to suit width of tray and weight of cables to be supported, and at both ends of each length. Cable trays shall be installed straight and level and adequate supports shall be provided to avoid sagging of tray.

Cable racks shall be of ladder configuration, made up of galvanised angle iron, slotted angle or roll formed steel sections to approval. Rung spacings shall correspond to the shortest saddle fixing centres required for the supported cables. Cable racks shall be installed thereto with suitable clamp.

The racking cross rungs shall be provided with facilities for the application of U-clamps (Cabstrut) and cable ties for the purpose of securing the cable. The cable bearing surface shall be flat, minimum 50 mm, the cross section of the cable rung to extend the full width of the rack. The rung spacing shall be 375 mm.

The minimum structural length for straight lengths of cable racking shall be determined by the vertical displacement measured at mid-span (deflection) with a uniform loads detailed below along a complete single span of 3 000 mm. The measured deflection shall not exceed 5 mm.

	Width of Racking
	Loading in kg

	150 mm
	150

	300 mm
	100

	450 mm
	150

	600 mm
	200

	800 mm
	270

	1 000 mm
	300


Accessories such as bends, tees, elbows and crosses shall have a minimum radius of 450 mm and shall have the same cross sectional design as the straight sections and of the same material and finish.

The rung spacing for tees and crosses shall be the same as for the straight lengths.

The rung spacing for horisontal bends shall be as follows:

	Width of Racking
	No of Rungs

	100 – 200 mm
	3

	300 – 600 mm
	4

	800 – 1 000 mm
	7


Splice plates shall adapt to the contours of the side rails with a possible wrap around feature to permit mid-span splicing without weakening of the section. Splice plates shall be manufactured from the same material as the cable ladder. All splices shall use M6x16 bolts and nuts.

The cable racking and accessories shall be so constructed that the provisions of SABS 0142, in terms of earthing shall be complied with.

The support hangers and brackets shall be similar and equal to Cabstut P 1000.

Conduits

General 

Unless otherwise specified, all conduits shall be black enamelled heavy gauge steel, welded or solid drawn with a minimum of 20mm external diameter and to the latest SABS Specification. All joints shall be screwed and only steel couplings will be accepted. Where accepted by the Local Authorities, innovative systems, e.g. “Easilok” or “Bosal” may be used.

Conduit boxes and fittings shall be black enamelled, malleable iron, while switch boxes, plug boxes and draw boxes shall be galvanised heavy gauge pressed steel.

If specified in Part Two of the Specification, PVC tubing may be used. Such tubing and its accessories shall also comply with the latest SABS specification.

Where conduit and conduit fittings are installed in positions exposed to the weather or in moist surroundings, then they shall be galvanised. Exposed threads shall be suitably protected.

Flexible conduit may be used only when specified in Part Two and may be either plain hot-dip galvanised PVC. In all cases an earth wire shall be run internally with the flexible conduit and secured to the terminations at each end.

Conduit Installation

Conduits shall be carefully examined, before installation, to ensure that there are no defects or internal obstructions. Conduit shall be installed generally in accordance with the Standard Regulations for the Wiring of Premises, and outlet boxes securely bonded to earth, with joints, terminations, etc. internally bevelled, smooth and free of  burs.

Conduit threads shall be cut clean, and of sufficient length to permit fitting entries being butted.

Where bending of conduits is necessitated, this shall be carried out with standard conduit bending tools, care being taken to ensure that conduit cross-section is not distorted, and that sufficient radius is allowed so as not to subject conductors to undue mechanical stress when drawing-in of wiring.

Termination of conduit shall be terminated by means of locknuts, on both ends of the termination boxes and bushing on inside of box or appliance, or press-fitted into the sockets in the case pre-socketed boxes. Alternatively conduit may be terminated by means of a coupling and brass male bush. Solid brass bushes, only, shall be used.

Conduit crossing expansion joints shall do so at right angles to expansion joint, shall be cut and separated, and provided with an outer sleeve extending 150mm either side of the joint, and suitably taped to prevent ingress of cement/water. An earthwire shall be run across the expansion joint, and shall be bonded to the first conduit box on either side of the joint.

Draw boxes or draw trays shall be installed only where absolutely necessary, and shall be positioned as inconspicuously, but accessibly, as possible, to the Engineer’s approval.

Conduit in dividing walls between offices, floors, etc, and conduit to light switches on office floors, shall only be installed as vertical drops, via back-entry boxes flush with ceiling unless otherwise specified.

Conduit for future requirements shall be terminated in boxes with overlapping cover plates, and fitted with stout galvanised draw-wire. Where such conduit is, however, required to project from wall or slab, it shall be galvanised, fitted with coupling and lugs, and sealed with waterproofing compound.

The Contractor shall ensure that all conduit work is timeously completed, so as not to delay building operations, and shall advise the Engineer, in good time, of such intended completion, that it may be inspected prior to being covered up. The Contractor shall attend on the Engineer during all such inspections.

Prior to building finishes being applied, such as plastering, screeding, painting, etc., the Contractor shall ensure that all conduit runs are continuous and clear of obstructions. Damage to building finishes, resulting from non-compliance in this regard, will be to the Contractor’s account.

Flush and Surface Conduit Installation 

All conduit and conduit fittings, unless otherwise specified, shall be installed flush, concealed in concrete, walls, ceiling spaces etc.

Conduit in concrete shall be timeously installed, spaced well apart, and firmly secured, with joints suitably sealed against ingress of cement/water, and outlet and draw boxes installed level, and adequately secured to shuttering. Installation of large diameter conduits or sleeves, or installation of large concentrations of conduits, shall be carried out to the Structural Engineer’s approval; such approval to be obtained prior to commencement of work.

Conduit in concrete surface beds shall be installed well clear of any surface, by utilising suitable spacer pieces. Conduits installed below surface beds, or in ground, ash fill etc., shall be galvanised, and shall be encased by the Builder in 75mm concrete all round. It shall be the responsibility of the Contractor to advise the Builder timeously of this requirement, and to ensure that such requirement is duly executed. Any additional work resulting from non-compliance in this regard, will be for the Contractor’s account.

Conduit in brick walls shall be timeously built in.

Conduit in roof spaces shall be run parallel and square to roof trusses. Conduit in roof/ceiling spaces shall be run in a horizontal plane, directly above ceiling support members, and shall be adequately supported, independently of ceiling support members, unless otherwise specified.

Conduit installed on surface, where specified, shall be installed generally in a neat and workmanlike manner, run square to finished surfaces, and shall be neatly and adequately saddled thereto.

Wire Trunking

Galvanised sheet metal or plastic wiring trunking, the types and sizes of which will be specified, shall be supplied and installed by the Contractor in the position indicated on the drawings.

The wiring channels shall generally be 2500mm long complete with junction pieces, end pieces, corners, T-pieces, brackets and supports and snap-in covers etc.

Wiring channels shall unless otherwise specified, be installed level and parallel to or perpendicular to finished surfaces. Covers shall be accurately cut to fit squarely and neatly at joints, corners, partitions, etc., and shall not be installed prematurely.

Conduit feeders to and links between wiring channels shall terminate directly into the channel at accessible outlets using screwed or bushed entries. Care shall be taken to ensure that wiring does not pass over any rough edges.

Unless otherwise specified, channels shall be installed with the open side facing upwards. Suitable supports shall be provided to support the wiring when channels are mounted open end downwards.

Suitable hangers shall be provided where channels are suspended. For concealed flush mounted channels, snap-in covers shall overlap the open face of the channel. Liaison with the Builder shall be maintained where channels are to be flush mounted in ceiling slabs or in suspended ceilings.

An earthwire shall be installed in each run of ceiling channel and bonded to each section of metallic channel. Crimped jumpers shall be taken from this main earthwire to whatever equipment is being installed on the channel.

Wiring

All wiring shall be carried out in accordance with the Standard Regulations for the Wiring of Premises SABS 0142 and using stranded PVC insulated stranded single core copper conductors bearing the SABS mark. Wiring shall be delivered to site in sealed coils with the labels intact.

No joints will be allowed in the wiring other than at junction boxes, outlet points and distribution boards and all wiring shall be carried out using the “loop-in loop-out” system. Where outlets are wired for future equipment, sufficient tail lengths or loops shall be provided.

Unless otherwise specified, the following, minimum standard PVC insulated conductors and earthwire sizes shall be used for various types of circuits.



Circuit Type/Three

PVC Conductor

Earthwire



Single Phase

 
phase
size (mm2)
 
size (mm2)




____________________________________________________




Lighting



2,5


2,5




16A switched sockets


4,0


2,5




Geysers



4,0


2,5




Console air-conditioners

6,0


4,0




Stoves




10


6




General connections




up to 15A



2,5


2,5




Pylons & signage


2,5


2,5




Clocks & bells



1,5


-




Motors up to 1,5kW


2,5


2,5




Motors up to




3kW




2,5


2,5




General connections up to 4kW
2,5


2,5

For lighting circuits, an earthwire may be called for by the Supply Authority. For wiring in non-metallic conduit a separate 2,5mm earthwire shall be provided.

Luminaires

Outlets

Unless otherwise specified all lighting outlets for surface mounted fittings shall be terminated in standard round conduit boxes to which the fitting shall be screwed. Outlets shall be installed in the positions as indicated on the drawings and shall be accessible at all times for wiring.

Outlets for recessed luminaires shall, unless otherwise specified, be 100mm x 50mm heavy gauge pressed steel galvanised boxes fitted with 5A, 3 pin, single phase un-switched sockets with overlapping cover plates. These outlets shall generally be fixed hard up against the ceiling slab over or to roof truss members and in positions adjacent to the fittings. The fittings will be provided with flexible cords and plug tops.

Installation

The fittings shall be mounted in the positions as indicated on the drawings and, where surface-mounted, should be mounted asymmetrically in relation to ceiling panels and building features. Should it be that the fittings cannot be mounted in the positions as indicated for whatever reason, then the matter should be referred to the Engineer.

Surface-mounted fittings shall be installed with their mounting bases or hanging strips flat against the ceiling or wall fixed directly to the conduit box. Additional supports for heavier type fittings shall be to the approval of the Engineer.

Surface fluorescent fittings mounted directly to ceilings shall be mounted hard up against the ceiling and secured in the middle and near both ends. Fittings longer than 2400mm and wider than 200mm shall have double fixings at each point.

Fluorescent fittings installed in continuous rows shall be close coupled by means of lock-nuts and bushes or nipples. For fittings mounted on wiring channels, approved adapters shall be used. 

Where fluorescent fittings are suspended on pendants these shall consist of 20mm diameter conduit pieces of the required length which may be used for wiring to the fitting. At least two pendants are required per fitting.

Recessed fluorescent fittings shall be dropped into the openings provided and plugged into the socket outlets.

Recessed down lighters shall be secured within openings in the ceilings with mounting brackets supplied with the fittings.

Light Switches

Light switches shall be supplied, installed and connected by the Contractor in the positions as indicated on the drawings. These switches shall be rated for 16A, 250V and shall comply with the latest SABS Specification. They shall be mounted at 1400mm above the finished floor level, measured to centre.

Where flush-mounted, the switches shall be installed in 100 x 50 x 50mm pressed steel, galvanised boxes with oversized cover plates, the colour of which shall be specified in Part 5. Where located in walls with dual finishes e.g. tiled, it shall be the responsibility of the Contractor to ensure that cover plates fall completely within one or the other finish, but not on the junction line. Special narrow units shall be provided where switches are mounted directly into partition mullions. Surface-mounted switches shall be of the metal clad type.

Where switches are exposed to the atmosphere or situated in damp, moist conditions, then watertight switches shall be used.

A maximum of 3 switches shall be allowed in a 100 x 50 x 50mm switch box.

Bell Pushes

Except that these shall be rated for 5A 250V, even where used for low voltage bell installations, the installation of bell pushes can be treated as for lighting switches above.

Switched Socket Outlets (SSO’s)

All SSO’s shall be supplied and installed by the Contractor in the positions and heights as indicated on the drawings and specified in Part Two.

Unless otherwise specified, single phase SSO’s shall consist of 16A, 250V, 3-pin shuttered sockets to the latest SABS Standards.   

Where flush-mounted, the switch sockets shall be installed in 100 x 100 x 50mm pressed steel, galvanised boxes with oversized cover plates, the colour of which will be specified in Part Two.

Surface-mounted SSO’s shall be of the metal clad type.

Where SSO’s are exposed to the atmosphere or situated in damp, moist conditions, then weather-proof sockets shall be used, e.g. “York” type or similar and approved.

Where not specified or indicated on the drawings, SSO’s shall be mounted at 300mm above the finished floor level in offices, shops and bedrooms, at 1400mm in factories, workshops and garages and at 1200mm in kitchens and laundries, all measured from finished floor level, to  centre of outlet.

Balancing of Loads

Once the total electrical has been completed and in full operation then the Contractor shall by means of suitable testers ensure the electrical loading of the 3 phase in each LV panel and distribution board is balanced to within 15 % of the maximum reading.

PROJECT SPECIFICATIONS

SPECIAL PARTICULARS RELATING TO THE MECHANICAL AND ELECTRICAL PLANT

1.7.33 Scope of Contract
The scope of the Contract is described in general terms under the appropriate headings in Clause 1.1.3 of this Specification. Attention is drawn to the Note preceding Clause 1.1.3.

The prices tendered shall be deemed to cover everything necessary for the following work to be undertaken in Ward 8 in the UMhlabuyalingana Local Municipality:
· supply, installation and commissioning of the electromechanical equipment for the Mabibi Raw Water Pumpstation 
· Borehole in Ward 8
· Other related works .

The work covered by this contract shall include, inter alia, preparation of drawings of the proposed new mechanical and electrical plant showing full details of the required pipework, holding down arrangements, flexible couplings, and coupling guards, the manufacture and factory testing of pumps, motors and accessories, delivery, handling and erection, testing in situ, commissioning and maintenance for a period of 12 months of all mechanical, electrical plant and pipework and everything necessary for the satisfactory operation of the installations to the satisfaction of the Engineer.

1.7.34 Raw Water Pumpstation at Mabibi and Boreholes in Ward 8 
This section of the Contract covers the supply, delivery, transport, handling, storage, erection, installation, commissioning, testing, adjustment, handing over in complete working order and upholding during the Defects Liability Period of the raw water pumpstation at Mabibi and boreholes in Ward 8. 
The layout of the proposed works is as shown on Drawings referred to in Section C4 of the tender documents. Any required pumpstation buildings and associated civil structures will be constructed under a separate contract. Bidders shall however provide full details of any modifications required to the building and civil works to accommodate the equipment offered. 
1.7.34.1 Pumping Plant
Pump Construction


The pumps shall be of maker's standard and approved design, capable of doing the duty required at a speed preferably not exceeding 1 500 rpm and shall be so balanced that there will be no end thrust when the pump is new or after wear has taken place, or alternatively suitable heavy duty thrust bearings must be provided.  The pump casing is to be of high grade cast iron, rigidly secured to a neat and properly designed bedplate or base.  Impellers and guides shall be of bronze or stainless steel and the shaft of high tensile steel with protecting sleeves of bronze or other suitable metal, the diameter being sufficient to withstand and transmit without whip and with ample margin of safety all torsional and bending stresses to which it may be subjected.  Bearings are to be of ample bearing area, dustproof with suitable provision for continuous lubrication.


The pumps offered are to be of the self-regulating type, the power characteristic curve being such that with increase in rate of delivery beyond a certain figure, the power demand shall decrease, thereby ensuring that the motor shall not be overloaded in the event of a large reduction in pumping head, due to a burst occurring in the rising main or any other such contingency.  Performance particulars and characteristic curves shall be submitted at the time of tendering.


Each pump shall be supplied complete with an approved type of coupling for joining the pump shaft to the driving shaft of the motor.  The couplings shall be provided with safety shields.


Lubrication


Efficient means of lubrication shall be provided for all bearings, full details of which shall be submitted at the time of tendering.


Bedplates


Each pump is to be mounted on a bedplate of rigid construction provided with suitable openings for pouring in grout and all necessary holding down bolts for securing to the foundation.  Concrete work to the foundations will be finished off to approximately 25 mm below the underside of the bed plate and, in erecting the pump and motor, the Contractor shall arrange for the setting of each unit to exact line or level by means of steel wedges.  After the civil contractor has grouted up the bed plate and finished off the foundations around same with chamfered or rounded edges, the alignment shall be checked.


Before despatch of the pumps, the motor of each pumping set is to be sent to the works of the pump manufacturer for the proper alignment and mounting.


Equipment and Spares


Each pump is to be fitted with all necessary air cocks and, if found to be necessary during the running-in period, is to be provided with automatic air release equipment including all pipework which shall discharge into the sump above water level.  Each pump shall be fitted with drains, which shall discharge into the drainage channel in the pumpstation.  All drains and air release pipes shall be either copper or galvanised steel and shall be properly supported along their entire length, with rodding eyes provided at all junctions and bends.


Each pump is to be provided with highest quality 100 mm dial pressure gauges calibrated in metres head or bars to register the suction and delivery pressures.  Such gauges shall be in accordance with BS 1780:1960 Table 1, with bottom connection for direct mounting.  The delivery gauge shall cover a range from zero to at least 10 per cent in excess of the maximum head that can be developed by the pump.  Calibration certificates for all gauges must be supplied by the Contractor.


Tenderers must submit in the appropriate schedule in the Data Sheets a list of all spare pump, motor and other parts which are not regularly kept in stock by the Contractor, and which he considers to be necessary for the replacement of wearing parts.


Maintenance Tools


All plant supplied under this Contract shall be provided with the tools, spanners, keys, grease guns, etc, necessary to undertake routine maintenance work as well as the dismantling, overhauling and adjustment of the plant.  Tools are to be mounted in a hardwood or steel cabinet which, in turn, shall be hung on a wall in the vicinity of the plant concerned.  The cabinet doors are to be provided with a good quality bolt and cupboard lock with duplicate keys.


Gland Sealing


The method of gland sealing of pumps, that is by gland packing or mechanical seal, is to be clearly stated at the time of tendering.  Any special requirements such as a clean water supply at high pressure for sealing glands or flushing casings must be stated at the time of tendering.  If sealing is to be effected by gland packing, sufficient spare packing shall be provided with each pump to repack each gland completely three times.


All pumpsets (comprising pump, motor, coupling/belt drive guard and coupling/belt drive) shall be mounted on a single rigid baseplate provided with suitable openings for pouring in grout and all necessary holding-down bolts for securing to the foundations, which will be constructed by the civil contractor to dimensions supplied by the mechanical contractor.  


Initially the civil contractor will finish off the concrete plinth approximately 25 mm below the level of the underside of the baseplate, and the mechanical contractor shall then set the pumpset to exact line and level using steel wedges and supervise the completion of the plinth in concrete and grano by the civil contractor.


Valves and pipework complying with the standard specification are to be supplied and installed with each pump to the limits given on the drawings and in this specification.  Generally all pumpsets shall be supplied with a check valve and sluice valve on the delivery side and in addition non-self-priming pumpsets with a suction sluice valve.  Delivery pressure gauges shall be supplied with all pumpsets.


Guarantee


The Contractor shall submit the following characteristic curves of performance of the pumping plant:

a) Pump


1.
Head - quantity curve


2.
Efficiency curve


3.
Power curve


4.
NPSH curve


b)
Motor


1.
Efficiency curve


2.
Power curve


The Tenderer is to state in his tender the percentage tolerances within which he is prepared to guarantee:

· the rate of delivery at the specified duty head;

· the pump efficiency at the specified duty discharge;

· the head quantity curve.


The Employer shall have the right to refuse acceptance of a pumping set which, under test fails to deliver the specified duty discharge at the specified duty head, less the tolerance stated by the Tenderer or which fails to achieve the tendered efficiency at the specified duty discharge, less the tolerance stated by the Tenderer, or alternatively, to negotiate with the Contractor, a reduction in price of the pump, whichever the Employer shall elect.


In the event of such refusal of acceptance, the Contractor will be afforded an opportunity to effect refinements or adjustments in order to overcome the deficiencies of the pump, failing the success of which he shall replace the pump with a new one, which will be subject to the same conditions in regard to tests and guarantees as herein specified.  Pending such replacement or agreement as to a reduction in price, the Employer shall have the right to demand the delivery and use of the pump, in which case the Contractor shall deliver the pump and the Employer shall have the right to use and continue using it until it is replaced by a satisfactory new pump.


Any costs involved in any refinements, adjustments or replacement shall be at the Contractor's expense.


Performance Tests at Works
Each pumping unit, comprising pump coupled to motor, shall be test at the manufacturer's works before despatch.  Test results in duplicate must be forwarded to the Engineer within two weeks of such tests.  If the combined test is impracticable, the Tenderer is to state so in his tender; separate performance test results shall then be submitted.  The cost of carrying out works performance tests shall be deemed to be included in the overall cost of this plant.


Testing on Site


On completion of erection and running of the plant the Contractor will be required to make suitable arrangements for the testing of the plant and equipment supplied under this Contract in the presence of the Engineer or his representative.


The testing of the pumping plant shall be carried out strictly in accordance with BS 599:1939 except insofar as may be amended or amplified by any other condition of the Contract.  During the test of each pumping unit, careful records are to be kept of the power consumed, the power factor, the quantity delivered and the head against which the pump operates.  The pumping head is to be determined by calibrated pressure gauges on the delivery and suction branches of the pump.  The power consumed is to be determined by a calibrated kilowatt hour meter while the power factor is to be recorded by means of a suitable mechanism.  The quantity delivered is to be measured by displacement in the sump or at the delivery end.  From the records kept, the capacity, efficiency and power input for the pumping unit shall be calculated to determine whether these are in compliance with the guaranteed figures submitted by the Contractor at the time of tendering.


An item has been included in the Schedule to cover the cost of providing equipment, which must be adequately calibrated and standardised, to carry out the test on each pumping set, as well as the cost of all labour necessary to complete the testing of the plant offered.  In the event of the Contractor being unable to test the plant at the time of its installation through circumstances beyond his control, it may be necessary for him to return to the site at a later date to undertake this work.  An item has been provided in the Schedule to cover the costs involved, if ordered to do so, in order to carry out the test.

The price quoted shall allow for pumps, motors, couplings, coupling guards, baseplates and suction and delivery pipework (including delivery isolating and check valves) for a complete installation.  The delivery pipework is to terminate with a BS4504 Table 25 flange set 1 m beyond the outer face of the pumpstation.  Mechanical contractors shall include for connecting up to the flange supplied by the civil contractor, including electroplated bolts, nuts and washers and suitable jointing material.


Pipework


The Contractor shall supply all suction and delivery pipework situated within the pump buildings, together with all suction pipework installed in the wet sumps, and all delivery pipework taken to a point not less than 1 metre beyond the outer face of the pumpstation wall or 1 metre beyond the delivery flange of the pump, whichever is applicable.


The general arrangement of pipework is shown on the drawings, and the Tenderer must submit drawings with his tender showing full details of the proposed pipework layout.  The Tenderer is at liberty to submit alternative layouts, but such layouts shall be subject to the Engineer's approval.  In any case, the completed installation shall have a neat, tidy and workmanlike appearance, and all valves, pipes and fittings shall be suitably arranged so that no unnecessary obstruction is caused within the pumproom.  Notwithstanding the implied approval of pipework layout on acceptance of the Contractor's tender, the Engineer shall have the right to reject any workmanship which in his opinion appears to be untidy or shoddy.


The following basic requirements for suction and delivery pipework shall be strictly observed by the Contractor:

a) All pipework shall be in accordance with this Specification and protected to System No.1.  

b) All exposed pipework in the pumpstation shall be painted externally after installation in accordance with the instructions of this Specification.

c) All pipework and valves in the pumpstations are to be sized to give suction velocities of 0,6 to 1,2 m/sec and delivery velocities of 0,6 to 2,0 m/sec. These design velocities may be relaxed in certain circumstances where the Contractor can demonstrate to the Engineer’s satisfaction that the specified velocities are impractical or unnecessary.

d) Suction pipes must include for building into the wall, one isolating gate valve and a flexible coupling between the pump and gate valve, where applicable.

e) Delivery pipes must include for a reflux valve with priming bypass and extended spindle, isolating gate valve, reducer, and shall terminate outside the building as specified.

f) All pipes, valves and fittings shall be adequately supported by brackets, beams, piers, etc, to the satisfaction of the Engineer.  Anchors shall also be provided to resist all stresses created by static and dynamic forces, including recoil shock.

NOTE: The data sheets contained in Part T2 (Form Q) must be completed listing all the required information about the pumping plant supplied. 

1.7.34.2 Duties

The duties of the pumps are summarised in the following table:

	Pumpstation
	No. of pumps
	Operation Mode
	Operating Head
	Delivery at head

	Raw Water Pumpstation at Mabibi 
	2
	1 duty/1 standby
	10l/s
	50m

	Proposed Boreholes 
	TBA
	TBA
	TBA
	TBA


The successful tenderer is to verify the system curve and to provide full details of all calculations, and a copy of the curves, where appropriate.

1.7.34.3 Control of Pumps

This Clause describes the manner in which the pumps will operate in general and details the required control and protection functions of the plant. The Tenderer shall study this Clause in conjunction with the whole specification and the tender drawings and shall be deemed to have included allowance in his tender price to cover the provision of everything necessary for the proper functioning of the plant whether such things are specifically scheduled as separate items in the Schedule of Quantities or not.

The pump/motor sets are to be electrically interlocked to prevent both pumps from starting simultaneously.

Each pump may be started and stopped manually but, when switched to “Auto, the pumps shall be controlled by telemetry in accordance with the set levels of the KwaCele, Cedars or Dududu Reservoirs. The Reservoir levels to trigger a pump start are to be agreed upon by the successful tenderer and the Engineer at commissioning stage.

No flow protection devices (fitted to the external lever arm on the non-return valves on the individual pump delivery mains) shall over-ride the telemetry signals from the  Reservoirs.

1.7.35 Pumpstations Switchboards

The switchboard in each pumpstation is to be boldly labelled:

 Name (as appropriate) Raw Water Pump Station” as appropriate

The switchboard(s) shall be, in all respects, suitable for receiving and distributing all the electric power required for starting and operating the pumps and ancillary equipment to be installed in the pumpstation under this contract.  

The switchboard(s) is to be of the floor mounted, front access type suitable for installation in the position shown on the tender drawings.  

The principle groupings of equipment in the switchboard are listed briefly as follows: (the basic equipment in each group is described in more detail below):      


PANEL 1 –  “INCOMING”

PANEL 2 –“CONTROL AND PROTECTION” 

PANEL 3 – “PUMP No 1” : 
(Control : Manual or automatic, both with no-flow override from no-flow micro switch on delivery check valve).

PANEL 4 – “PUMP No 2” :
(As for Panel 3).

PANEL 5 – “DISTRIBUTION”

PANEL 6 – “TELEMETRY”

The basic equipment functions and the labelling of the switchboard shall be as follows:

PANEL 1 : LABELLED – “INCOMING”

ONE:
Triple pole ganged isolating switch with removable neutral link.

ONE:
“Supply On” indicating lamp with a white lens to indicate that the power supply is on.

ONE SET:
Cable box and glands for incoming 4 core cable

ONE:
100 mm MISC Voltmeter scaled 0 to 500 V, complete with selector switch for three phases.

ONE:
100 mm MISC Ammeter of the overload pattern (analogue not digital) for motor starting duties, complete with current transformers as required and selector switch for three phases.

THREE:
Lightning Arrestors (separately housed)

PANEL 2 : LABELLED – “CONTROL AND PROTECTION”

Electrical interlocks are to be installed in the switchboard to ensure that the two pumps cannot start or run simultaneously.  These interlocks are to operate in both “Hand” and “Auto” mode.

Each pumpset may be started and stopped manually but will normally be switched to “Auto”.

ONE:
Manually operated selector switch to enable the operator to select any one of the following combinations for automatic operation of each of the pumpsets supplied under this contract.

No 1 on  duty

No 2 on standby

No 2 on  duty

No 1 on standby

ONE:
Set of level control relays to start and stop the pumpsets depending on the liquid levels in the wet wells.

ONE:
Set of connections for the delivery non-return valves and the no flow micro/limit switches for the pumps including adjustable delay timers with a range from 0 to 120 seconds mounted internally in the switchboard.

ALSO:
All other equipment required in the panel for the proper control and protection of the pumping plant in accordance with the Specification.

PANEL 3 : LABELLED – “PUMP N° 1”

ONE:
Triple pole isolator connected to primary bus bars.

ONE:
Set of suitably rated fuses.

ONE:
Set of power factor correction capacitors.

ONE:
Star Delta Starter 

ONE:
TP current transformer operated ambient temperature compensated adjustable thermal over current relay incorporating differential current sensitive single phasing protection. The relay shall be of the manual reset type and shall be equipped with an electrically separate change-over trip contact to initiate the trip/alarm indication.

ONE:
100 mm MISC ammeter of the overload pattern for motor starting duties and current transformers as required, and selector switch for three phase.

ONE:
Three-way selector switch labeled “HAND”-OFF-“AUTO”

ONE:
Cyclometer type (not digital) running hour meter with four hour digits and a decimal digit (without a zero reset button)

Visual indication as follows:

(a) Motor heater on -
red

(b) Motor tripped on no-flow (manual re-set button required) -        yellow

(c) Motor failed to operate when called upon to do so (manual re-set button required) -     red

PANEL 4 : LABELLED – “PUMP N° 2”

Equipped as Panel 3 above.

PANEL. 5
 : LABELLED – “DISTRIBUTION”

ONE:
TP incoming isolator

ONE:
SP MCB labelled “Internal Lights”.

ONE:
SP MCB labelled “External Lights”.  (An approved photocell with a manual over-ride switch shall be mounted externally to switch the external lights on when it is dark and off when it is light).

ONE:
SP MCB complete with 20A SP earth leakage unit 20 milliamp sensitivity directly connected to one 15A socket outlet flush-mounted on the face of Panel No. 6 and one other 15A socket outlet and labelled “Plug Circuit”.

ONE:
TP MCB labelled “Welding Plug” complete with 30A switched socket outlet mounted on wall adjacent to the switchboard.

SUCH OTHER MCB(s) as may be required for any other power supply not covered by the foregoing description of the switchboard, which the Contractor may require for proper operation and control of all plant supplied under the Contract.

PANEL  6
 : LABELLED – “TELEMETRY”

Equipped with telemetry equipment to enable the Employer’s control room to view the operation of the pumps.

Power Supply to MCC’s


The MCC’s will receive power supply from an Eskom transformer at the site.  The tenderer is to allow for supplying  and installing an appropriately sized cable to the MCC’s in the Pumpstations. 

1.7.36 Telemetry
Telemetry equipment will be installed at all the pumpstations in order for the Employer’s staff to remotely monitor the operations at the pumpstations. As this work is deemed to be of a specialised nature, it is to be carried out by a selected sub-contractor(s) to the Contractor under this Contract.  A Provisional Sum to cover the cost of carrying out the work has been included in the Bill of Quantities.      

PARTICULAR SPECIFICATION

1.7.37 PSP: STEEL PIPES
SCOPE

This specification covers the design, manufacture and supply of bare, electric welded low carbon steel pipes, specials and other fittings for the conveyance of water at ambient temperatures and at medium pressures.

2.
INTERPRETATIONS

2.1
Supporting specifications

2.1.1
Where this specification is required for a project, the following specifications 


shall form part of the contract document:


(a)  Project specifications;


(b)  SABS 1200A and SABS 1200AA, as applicable;

2.1.2
Reference is made to the latest issues of the following standards:

DWS
1131
Lining and coating of steel pipes and specials.

SABS
1200
As given in 2.1.

SABS
62
Steel pipes and pipe fittings up to 150 mm nominal bore, suitable for





 screwing to


SABS 1109 
pipe threads.

SABS
719
Electric welded low carbon steel pipes for aqueous fluids (ordinary 





duties).

SABS
974
Rubber joint rings (non-cellular).

SABS
1431
Weldable structural steels.

SABS
044
Welding.

SABS
0121
Cathodic protection of buried and submerged structures.

BS
534
Steel pipes and specials for water and sewage.

BS
2633
Class 1 arc welding of ferritic steel pipework for carrying fluids.

BS
2815
Compressed asbestos fibre jointing.

BS
4360
Weldable structural steels.

BS
4416
Method for penetration testing of welded or brazed joints in metals.

BS
4504
Flanges and bolting for pipes, valves and fittings.  etric series.

BS
5500
Specification for unfired fusion welded pressure vessels.

SIS
05 59 00
Pictorial surface preparation standards for painting steel surfaces 





(Swedish)

API
5L
Line pipe.

API
1104
Standard for welding pipelines and related facilities.

AWWA
June 1955
Design of wye branches for steel pipe.

AWWA
M11
Steel pipe - a guide for design and installation.  (Second edition)

ISO
2084
Pipeline flanges for general use

2.2
Application

This specification contains clauses that are generally applicable to the design, manufacture and supply of steel pipes, specials and fittings for duties up to 4,6 MPa.  Should no other specification for pipes of outside diameter larger than 2 220 mm be included in a contract, then the requirements of this document shall apply.

2.3
Definitions

For the purposes of this specification the definitions and abbreviations given in the applicable specifications listed in 2.1 and the following definitions shall apply:

     
Skelp:    The jointing edges of steel coils used to manufacture spiral welded pipes.

     
H:   The cross-sectional shape of a weld at skelp

     
Cut and shut bend:  See definition with sketches in BS 2633

3.
MATERIALS

3.1 
Pipes and specials

Materials used for the manufacture of pipes and specials of nominal bore up to 150 mm shall conform to SABS 62 and API 5L:  steel grades up to X52, whilst that for pipes and specials of nominal bore over 150 mm shall conform to SABS 719:  steel grades A, B and C, as well as API 5L:  steel grades X46, X52, X56 and X60.

Flanges shall be manufactured from steel plates conforming to BS4360, or SABS 1431 grade 300W.  Specials and fittings shall be manufactured from materials conforming to SABS 62 for nominal bores up to 150 mm, and to BS 534 for nominal bores over 150 mm.

3.2
Rubber joint rings

     
Rubber rings shall comply with SABS 974 Class F.

3.3
Jointing materials

Bolts, studs, nuts and washers for flanges shall be of materials conforming to the requirements of BS4504 unless otherwise specified.  Gaskets for flanged joints shall be of compressed asbestos fibre to BS 2815 grade A, and full faced with a minimum thickness of 3 mm.  For pressures up to and including 1,6 MPa, cloth-inserted rubber may be used.

4.
PLANT

The Contractor shall supply and maintain suitable tools, plant and equipment to manufacture and supply steel pipes, specials and fittings to the required standard.

5.
GENERAL REQUIREMENTS

5.1
Design of pipes

The design stress for pipes subjected to the specified design pressures shall be 60% of the minimum yield stress of the steel.  

Unless otherwise specified in the Schedule of Quantities or on the drawings, the minimum pipe wall thickness to prevent buckling of straight piping due to internal sub-atmospheric pressures, shall not be less than the following:

	Outside Diameter of Pipe

(mm)
	Minimum Wall Thickness (mm)



	160    to 558,8
	4.5

	609,6 to 660,4
	5

	711,2 to 812,8
	6

	863,7 to 1092
	8

	1118  to 1245
	10

	1397  to 1620
	12

	1708  to 1860
	14

	2020  to 2220
	16


5.2
Dimensional requirements

Unless otherwise specified in the Schedule of Quantities or on the drawings, all line pipes shall be of one fixed standard length between 9 metres and 19,5 metres.  Standard pipes from which samples for destructive testing have been cut may be jointed together by butt-welding to form single pipe lengths of the required standard length.

The tolerances on all other dimensions shall be in accordance with SABS 719 clause 4.1, except that for pipe outside diameters bigger than 1 250 mm it shall be +6 mm and 6 mm.  The tolerances on the outside diameters of pipe ends and bodies shall be as specified for pipe diameters of 250 mm to 1 250 mm.

5.3
Fabrication

5.3.1
Welding


Welds shall comply with SABS 719, SABS 044 and BS 2633 as modified below.

a) Sections 1, 2 are excluded.

b) Section 8

In addition to clause 8.1 the following shall also apply:

All butt-welds and branch fillet welds on specials shall where considered possible (refer clause 3.2.4.2, Section 3) have an internal weld.  The weld bead of this internal weld shall not extend above the prolongation of the original inside surface of the pipe by more than 1,0 mm.  Internal reinforcement in the form of backing rings at weld seams shall not be permitted.

c) Section 10

Procedure qualification and qualifying tests shall be restricted to branch connections only.

The internal weld bead/upset metal and flash on the inner surface shall not exceed 1 mm. For pipes and specials to be jointed by butt welding, the internal weld bead shall not protrude more than 1 mm into the bore of the pipe or special.  For electric resistance welded pipes, the height of upset metal and flash on the inner surface shall not exceed 1 mm.  For pipes and specials to be jointed by butt welding, the internal weld bead shall be ground flush with the pipe body for a length of 200 mm from the ends to be jointed.  For pipes and specials to be coupled by flexible couplings, external weld reinforcement or upset metal and flash shall be ground flush with the pipe body for a length of 200 mm from the end to be coupled.

Where automatic submerged-are welding is employed, at least one pass shall be made on the inside and at least one pass on the outside.  This shall apply for double jointing of pipes in the factory as well.  The number of longitudinal weld seams shall not exceed:

i) for pipes up to 1 000 mm nominal diameter;

ii) for pipes larger than 1 000 mm and up to 2 220 mm nominal diameter.

For pipes to be jointed by flexible couplings the pipe manufacture is required to weld steel plates not less than 50 mm x 75 mm x 6 mm thick to each end of all pipes during the pipe manufacturing process, (i.e. before priming, lining and coating).

All manual or semi-automatic welds and repair welds shall only be undertaken by welders qualified under the tests laid down in the Code of Practice for Welding SABS 044.

5.3.2
Pipes

     
Pipes shall be manufactured in conformity with SABS 719.

5.3.3
Specials and fittings

5.3.3.1  
General

All specials and fittings shall be designed and manufactured by the Contractor in accordance with the general arrangement shown on the drawings and/or described in the Schedule of Quantities, in conformity with SABS 62 or sections 3 and 4 of BS534.  In the latter case specials shall be manipulated or fabricated by welding from pipes which have been tested to SABS
719.  Detailed drawings shall be approved by the Engineer.

5.3.3.2
Bends

Bends shall either be smooth formed or segmented.  The maximum angle between oblique butt-ends of segments for gussetted bends shall not exceed 22£ degrees.  Cut-and-shut bends shall not be permitted.  Segmented bends shall be classified as short, medium and long with radii equal to one, two or three diameters respectively.  All bends shall however be of a long radii type, unless otherwise specified in the Schedule of Quantities or on the drawings.

5.3.3.3
Branch connections

Branch connections shall have barrel and branch plate thicknesses such that the maximum stress shall not be greater than that for an uncut pipe of the theoretically required minimum thickness.  However, where it is more economical to provide external reinforcement in the form of saddle-type rings or triform shoes, these forms of reinforcement shall be used to achieve the same results.  The attachment of reinforcement to the pipe branches shall be by full penetration welding.  Branch connections shall be as remote as possible from the seam weld on the barrel, and except where specifically indicated to the contrary on the drawings, the positioning and extent of external reinforcement is to be determined by the following methods:

      (i)
Saddle-type reinforcement:  section 13.3 of AWWA Manual M11.

     (ii)
Triform-shoe reinforcement: in accordance with "Design of Wye Branches for Steel Pipe" by H.S. Swanson and co-authors, published in the Journal of the AWWA, June 1955.

Scour valve tees are to be at right angles to the barrel of the pipe, but tangential to the circumference at the invert of the pipe.  The flanges are to be aligned to suit the gradient of the pipeline as indicated on the drawings.

Unless otherwise specified complete flanged air valve and access branches shall be supplied loose with the one end profiled and prepared for welding to the pipe or special.  Branches are to be prealigned to suit the pipeline gradient as indicated on the drawings.

5.3.3.4
Reducers

Taper pieces shall not have more than two longitudinal weld seams.

5.3.3.5
Flexible couplings

Flexible couplings shall be of the Viking-Johnson type with centre register, except where specified to the contrary in the Schedule of Quantities or on the drawings.  Flexible couplings shall be supplied complete with all necessary bolts, nuts and rubber jointing rings.

5.3.3.6
Insulated joints

Insulated joints shall have their insulation material arranged as given in SABS 0121, unless otherwise specified.

5.3.3.7
Flanges

Flanges shall be of the steel-plate for welding type and shall have flat joint faces, with dimensions and joint surfaces in accordance with BS 4504 or ISO 2084, unless otherwise specified in the Schedule of Quantities or on the drawings.  For flange thickness not covered in BS 4504 and for domed and conical ends the various thicknesses and methods shall be calculated in accordance with section 3 and where applicable manufactured in accordance with the remainder of BS 5500.  Back surfaces may be left unmachined.  All flanges shall be suitable for field welding to pipes and specials and shall conform to BS 2633, section 7, with preparation of plate flanges as shown in figure 41 ("slip-on") for pipes and specials up to 100 mm N.B. and figure 39 or 40 ("bore and fillet") for pipes and specials 125 mm N.B. and larger.  Unless otherwise specified, jointing material i.e. bolts, nuts and washers, in conformity with BS4504 shall be supplied by others.

6.
MARKING OF PIPES AND SPECIALS

All pipes and specials shall be clearly hard stamped alongside a longitudinal or spiral weld on one end of the pipe with the following:

     
(a)  grade and thickness of steel;

     
(b)  serial number of the pipe or specials;

     
(c)  nominal diameter;

     
(d)  hydraulic test pressure.

The applicable drilling table shall be stamped on the periphery of all flanges.  Bends shall have their centre plane marked with two small punch marks close to both ends to facilitate correct positioning in laying.

7.
STORAGE, HANDLING AND TRANSPORT

Pipes and specials shall be protected against damage at all stages from manufacture to delivery.  The ends of all pipes and specials shall be protected against denting.  Pipes shall be transported and stacked in a manner such as to prevent deformation of the pipe body in excess of 2 percent of the diameter.  Dents causing a protrusion in excess of 3 mm into the interior of the pipe shall be repaired by cutting out.  The Contractor shall be responsible for dispatching and transporting of the pipes to site and off-loading.   Suitable access along the pipeline route will be provided unless otherwise specified.

Access for delivery on site might be restricted by poor weather conditions and the Contractor shall make due allowance for such disruption.  Unless otherwise specified the pipes shall be off-loaded adjacent to the laying position, and placed on sandbags or other approved protective supports.

As indicated on the drawings, the Contractor shall stack the pipes, specials and fittings at the top or bottom of very steep inclines from where the pipeline construction Contractor will transport them to their destination as required.  He will furthermore provide in the rates for his delivery trucks to be hauled/towed up the steep inclines along the pipeline route where necessary.

8.
INSPECTION AND METHODS OF TEST

8.1
General

Factory inspection, supervision of tests, and adjudication of test records shall be carried out by an independent Inspectorate appointed by the Employer to act on behalf of the Engineer.  Tests and inspections shall be carried out at the manufacturer's works at his expense.  He shall provide all necessary testing facilities, labour, instruments, equipment and samples that might be required, free of charge.  The Inspectorate shall be afforded every facility during the course of manufacture and testing to enable the inspection to be carried out effectively.  All test samples shall be selected by the appointed inspectors, and all instruments used for testing purposes shall be approved by the inspectors and if in their opinion any instrument should require calibration, such instruments shall be calibrated at the expense of the Contractor, by the SABS or other such body as may be approved by the Inspectorate.  No mechanical working or straining of pipes and specials shall be allowed after testing and inspection.

8.2
Non-destructive inspection

8.2.1
Visual inspection

All finished pipes and specials shall be visually examined and shall be free of injurious defects as defined in API 5L section 10.7.  In addition welds on specials shall be inspected by the application of a penetrant-dye on the inside of the welds.  No trace of the dye should appear on the outside.

8.2.2
Ultrasonic inspection to API 5L

Pipes shall be made by an approved welding process and 100 percent of all longitudinal or spiral welds on straight pipes shall be checked with an approved ultrasonic method capable of continuous and uninterrupted inspection of the weld seam in accordance with API 5L, sections 9.14, 9.15, 9.16, and 9.17, except that the equipment shall be checked with an applicable reference standard at least twice every working turn.

8.2.3
Radiographic inspection to API 1104

(a)
Longitudinal welds:  All electric fusion welded pipes shall be inspected by radiological methods for a distance of 200 mm from each pipe end.

(b)
Spiral welds: All electric fusion welded pipes shall be inspected by adiological methods for a distance of 100 mm from each end of each length of pipe and of the complete "H" at all skelp and welds, including 150 mm of the spiral welds in both directions away from the intersection points of the skelp and welds.

(c)
Circumferential butt welds and welds on specials: 100 percent of the weld length shall be examined.  When consistently acceptable results are obtained, the number of welds to be so tested may be reduced by mutual agreement between the Engineer, Inspectorate and Contractor.

(d)
Repairs

      (i)
Straight piping - 100 percent of the total length of all repairs shall be examined radiographically.  Where repairs are made before ultrasonic inspection, and such repairs pass ultrasonic inspection, no further radiographic inspection of same is required.

    (ii)
Specials - 100 percent of all repairs shall be examined radiographically.

(e)
Pipes for rail, road and river crossings:  100 percent of the total length of all welds shall be examined radiographically.

8.2.4
Hydrostatic testing

All pipes shall be hydrostatically tested to a pressure such as to produce a circumferential tensile stress in the steel not less than 90 percent of the minimum yield stress of the steel, or 9 MPa, whichever is the lesser.  Each individual straight pipe shall be subjected to a hydrostatic test in accordance with the methods described in API 5L section 5.  Leaks or sweats shall be considered injurious defects.  Should it not be possible to hydrostatically test straight piping and/or specials, a liquid penetrant test shall be done on all welds over and above the non-destructive tests specified above.  This will only be applicable with the prior written approval of the Engineer.

8.2.5
Liquid penetrant testing

Where requested by the Inspectorate, liquid penetrant testing shall be done in accordance with BS 4416.

8.2.6
Magnetic particle testing 

Where requested by the Inspectorate, magnetic particle testing shall be done in accordance with ASME Boiler and Pressure Vessel Code, Section V, Article 7.

8.3
Repair of injurious defects

Injurious defects found by non-destructive testing of welds, visual examination, hydrostatic testing or determined by any other means to exceed the limitations in API 5L section 10.7 shall be repaired in accordance with API 5L sections 10.8 and 10.9, but subject always to the requirements of this specification.

 8.4
Destructive testing

8.4.1
Tests

Destructive tests shall be performed in accordance with SABS 719 clause 7.2 on the first pipe and thereafter on one of every 500 subsequent pipes.

8.4.2
Sampling and compliance with the Specification. 

This shall be performed in accordance with SABS 719 clause 6.

9.
MEASUREMENT AND PAYMENT

Measurement and payment shall be per linear metre of straight pipe fabricated, supplied and delivered to site.  Measurement and payment of specials and fittings shall be per the number of each special and fitting fabricated, supplied and delivered to site.  Where pipe linings and coatings are applied prior to delivery, the rates for pipes, specials and fittings shall include for all such linings and coatings as required under Departmental Specification DWS 1131, unless otherwise specified in the Schedule of Quantities.

PARTICULAR SPECIFICATION

1.7.38 PD: VALVES
PD 1
GATE VALVES

Gate Valves shall bear the official mark of SABS and be SABS approved. They shall comply with SABS 664 for waterworks pattern valves of the types, classes and sizes listed in the Schedule of Quantities and shall be provided with the following :

	
	Description
	Specification

	1
	Flanges
	Double flanged, to be in accordance with and drilled off-centre to SABS 1123, Table 1600, 2500 or 4000 as scheduled. 

	2
	Spindles
	Non rising, bronze or stainless steel with spindle nut either bronze or gunmetal

	3
	Handwheels
	Direction of rotation for opening valves shall be clockwise when viewed from the top and appropriate wording must be embossed at the top indicating direction of “close” and “open” with arrow heads

	4
	Tests
	Valves to be subjected to “closed end” and “open end” pressure tests to one and half times the working pressure. Valve body shall be tested to twice working pressure. Under all the tests, no leakage to occur

	5
	Paint
	As in PD4 

	6
	Other
	· Type B gunmetal trim

· Valves should permit repacking of the gland whilst valve is under pressure

· Factory test certificates to be provided with each valve

· Rates in the schedule of quantities to include requirements to comply with specification




PD 2
REFLUX VALVES

Reflux valves shall, except where otherwise specified, be double flanged single door swing type and shall be fitted with gun metal seats and bronze hinge and clack pins.  In the case of reflux valves to be mounted horizontally, the design shall be such that the gate rests against the seat in the absence of flow or of differential pressure, without the aid of springs or external counterweights.  Reflux valves shall comply with the requirements of SABS 144 for working pressures as required for each application, but not less than 1600 kPa working pressure.

PD 3
AIR VALVES

PD 3.1
General
The materials and workmanship employed in the manufacture of air valves shall be of a similar standard to that set out in SABS 664 for waterworks pattern gate valves and they shall be provided with individual test certificates for each valve from the manufacturer; all valves are to be inspected, and the hydraulic tests witnessed, by an Inspector to be appointed by the Engineer, and the tendered rates for the valves shall include for making arrangements for independent inspections.   The Inspectors' fee and recoverable expenses will be for the account of the Employer, fees and expenses arising from abortive or repeat visits due to non-compliance with the specified requirements will be for the Contractor's account and will be deducted from amounts due to the Contractor.

PD 3.2
Types of Air Valves

Air Valves shall be standard types (epoxy coated flanges; stainless steel sleeve, bolts, nuts, studs etc), of the double orifice type, and shall be equal or similar to the "Vent-O-Mat" (RBX series: 50 mm dia valves: 050 RBXc2511; 80 mm valves: 080 RBXc1601) type in which a small orifice, manufactured from Grade 316 stainless steel and having a minimum orifice size of 2,0 mm diameter, shall be capable of releasing accumula​tions of air at all pressures throughout the specified working pressure range and shall be drop-tight at 0,5 Bar.   The large orifice shall be suitable for admitting or expelling large quantities of air during emptying and filling of the pipeline.  The opening of the valve (to atmosphere) shall be enclosed by a stainless steel mesh which has been fixed into the valve body to prevent the entry of small insects or vermin into the valve.

All welding of stainless steel shall be carried out in workshops dedicated to the fabrication of stainless steel products.   Care shall be taken that the correct welding rods and approved welding procedures have been used for each application, and the Engineer shall have the right to request a certificate from the manufacturer in which the weld procedures used for the manufacture of valves supplied are stated.

All welds and weld beads, internal and external, shall be smoothed down by grinding and buffing.    All stainless steel shall be pickled and passivated before the valve is assembled and tested.

PD 3.3
Testing

Each air valve is to be subjected to the following tests at the factory :


(a)
First, fill the valve with water and apply the factory test pressure through the inlet of the valve.   Under this condition there shall be no weeping from any part of the valve.


(b)
Second, drain the valve and refill the valve with water and apply the maximum working pressure through the inlet of the valve and maintain for at least five minutes.   Under this condition there shall be no loss of water from the valve.


(c)
Third, gradually reduce the pressure applied under (b) above to atmospheric pressure, empty the valve and refill slowly expelling the air through the valve until it is full of water.   Raise the pressure to the minimum working pressure, maintain that pressure for at least five minutes and again there shall be no loss of water from the valve.


(d)
Fourth, maintain the minimum working pressure applied in (c) above, isolate the water inlet and introduce small amounts of compressed air into the valve without lowering the pressure in the valve.   The lower float shall drop away from the upper float when sufficient air has accumulated in the valve.   As soon as the accumulated air in the valve has discharged through the small orifice, the valve shall again close to a watertight condition.    This process shall be repeated for at least five different pressures which are equally spaced between the specified minimum and maximum operating pressures, and the valve shall close automatically when all the air has escaped without any dribbling and shall have a drop-tight shut-off.

PD 3.4
Table of Particular Requirements for Air Valves

	
Scheduled Items


	Nominal diameter (mm)
	80
	80
	25/50

	Class
	40
	25
	16

	Flange Size and Rating
	SABS 1123

Table 4000
	SABS 1123

Table 2500
	SABS 1123

Table 1600

	Flange Drilling
	SABS 1123

Table 4000
	SABS 1123

Table 2500
	SABS 1123

Table 1600

	Factory Test Pressure (metres head of water)
	800
	500
	320

	Field Test Pressure (metres head of water)
	as for pipeline
	as for pipeline
	as for pipeline

	Working Pressure (metres head of water) :
	
	
	

	(a) Maximum
	400
	250
	160

	(b) Minimum
	10
	10
	10


PD 4
PAINTING OF VALVES

PD 4.1
The cleaning and painting of valves as specified hereunder is to be carried out at the factory prior to despatch to site.

PD 4.2
All cast iron surfaces of every valve shall be prepared for painting to a thoroughly clean condition free of all grease and deleterious matter.    Steel surfaces shall be prepared in accordance with Swedish Standard SIS 05 5900 for a Sa 2.5 finish.

PD 4.3
Internal surfaces shall then be treated with two coats of Copon Hicote 151E or other approved non-toxic epoxy resin paint to give a total minimum dry film thickness of 160 micrometres; both coats being applied within 48 hours of commencement of painting.

PD 4.4
External surfaces shall, immediately after cleaning, be treated with one of the following alternative paint systems :


(a)
System 1 - for valves situated in underground chambers or exposed conditions.



Apply three coats of an approved epoxy coal tar paint to give a minimum total dry film thickness of 240 micrometres; all three coats being applied within 72 hours of commencing the first coat.


(b)
System 2 - for valves situated in pump stations etc.

Apply one coat of zinc chromate primer followed by one coat of undercoat tinted where necessary, and a final coat of best quality gloss enamel.    The total dry film thickness of the system shall be not less than 200 micrometres.

PD 4.5
Non-ferrous metal or stainless steel surfaces shall not be painted.

PD 4.6
After erection on site all valves shall be cleaned and the paint work refurbished where necessary to restore the condition to that at the time of leaving the factory.

PD 5
PAYMENT

The prices quoted for all valves are to include for independent factory testing of valves, which test will be witnessed by Inspectors appointed by the Engineer.
PARTICULAR SPECIFICATION

1.7.39 PZ: ENVIRONMENTAL SPECIFICATION
EMPLOYER'S ENVIRONMENTAL MANAGEMENT SPECIFICATION FOR ENVIRONMENTAL MANAGEMENT OF CONSTRUCTION PROJECTS
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EMPLOYER'S ENVIRONMENTAL MANAGEMENT SPECIFICATION FOR ENVIRONMENTAL MANAGEMENT OF CONSTRUCTION PROJECTS

PZ1
INTRODUCTION

PZ1.1
SCOPE

This specification is additional to the South African Bureau of Standards Standardised Specification for Civil Engineering Contracts and must be read in conjunction with the said specification.

This specification covers the principles, responsibilities and requirements generally applicable to implement effective environmental management during the execution of any construction contract. The aim of this specification is to ensure that construction activities are conducted in an environmentally and socially responsible manner. 

PZ1.2
INTERPRETATIONS

This specification contains clauses that are generally applicable to the implementation of effective environmental management on construction contracts. Interpretations of, and variations to, this specification are set out in the project specification. 

PZ1.2.1
Supporting specifications:

Reference is made to the SABS 1200 standards which are to be read in conjunction with this specification. All aspects of these SABS requirements which are relevant to environmental management during construction contracts will apply.

PZ1.2.2
Principles

The following principles should be considered at all times during construction phase activities:

· The Environment is considered to be composed of both biophysical and social components.

· Construction is a disruptive activity and all due consideration must be given to the environment, particularly the social environment, during the execution of a project to minimise the impact on affected parties. 

· Minimisation of areas disturbed by construction activities will minimise many of the construction related environmental impacts of the project and reduce rehabilitation requirements and costs.

· As minimum requirements, all relevant standards relating to international, national, provincial and local legislation, as applicable, shall be adhered to. This includes requirements relating to waste emissions (e.g. hazardous, airborne, liquid and solid), waste disposal practices, noise regulations, road traffic ordinance etc.

· All effort should be made to minimise, reclaim or recycle ‘waste’ material.

PZ1.3
DEFINITIONS

For the purpose of this specification, the definitions given in SABS 1200 shall apply.

Additional definitions which shall apply to this specification are as follows:

Environmental Control Officer: Either an Employer’s staff member or an Environmental Consultant assigned to the project on a part or full-time basis. The Environmental Control Officer will be part of the Project staff and will advise the Engineer on all environmental matters relating to the works, in terms of this specification and the project specification, if applicable. 

Environmental Officer: Either an Employer’s employee (e.g. Quality Assurance Inspector) or Consultant designated to monitor the implementation and compliance with the environmental specifications and environmental management plan on a daily basis.

Cleared surface: “surface vegetation” as referred to in SABS 1200 C 2.3 will be deemed to be any woody or herbaceous vegetation but exclude grasses, sedges, rushes and reeds. Clearing and grubbing shall for the purpose of this specification mean the removal of all woody and herbaceous vegetation including stumps, but excluding grass and groundcover vegetation.

Engineer: Is to read Engineer or Supervisor (in the case of the NEC contract), whichever is applicable to the Contract.

Interested and Affected Parties (IAP): All persons who may be affected by the project either directly or indirectly, or who have an interest or stake in the area to be affected by the project. IAPs include landowners, tribal or local authorities, public interest groups etc.

Liquid Waste Stream: Any reagent solutions, fuels, oils, greases, contaminated run-off, sewerage and wash water, etc. 

Open Trench: Open trench will, for the purpose of this specification, be deemed to include: clearing and grubbing; stripping of topsoil; trenching; placing of bedding; pipe-laying; placing of selected fill; backfilling to ground level; removing excess material; construction of cross berms to channel water (if required); and replacement of topsoil to final finished level (refer to Figure 1: Appendix A).

Progressive Reinstatement: Reinstatement of disturbed areas to topsoil profile on an ongoing basis, immediately after selected construction activities (e.g. backfilling of a trench) are completed. This allows for passive rehabilitation (i.e. natural recolonisation by vegetation) to commence. See also ‘Open Trench’ and ‘Rehabilitation’.

Project Manager: The person responsible for co-ordinating and integrating activities across multiple, functional lines.

Rehabilitation: Rehabilitation is defined as the return of a disturbed area to a state which approximates the state (where possible) which it was before disruption. Rehabilitation for the purposes of this specification is aimed at post-reinstatement revegetation of a disturbed area and the ensurance of a stable land surface. Revegetation should aim to accelerate the natural succession processes so that the plant community develops in the desired way, i.e. promote rapid vegetation establishment.

Riparian vegetation: Vegetation occurring on the banks of a river or stream (i.e. vegetation fringing a water body). In this specification, riparian vegetation in terms of removal, storage and replacement (see PZ3 17.1 and PZ3 17.2), is only applied to sedge, grass, ground-cover, reed, bulrush, or herbaceous component of riparian vegetation and excludes the woody component. 

Sedges: Grass-like plants growing in wetland/ marshy areas or adjacent to water. 

Subsoil: Subsoil is the soil horizons between the topsoil horizon and the underlying parent rock. Subsoil often has more clay-like material than the topsoil. Subsoil is of less value to plants, in terms of nutrient (food) and oxygen supply, than topsoil. When subsoil is exposed it tends to erode fairly easily. 

Timeous: At least 5 working days prior to an activity.

Topsoil: This is defined as the A horizon of the soil profile. Topsoil is the upper layer of soil from which plants obtain their nutrients for growth. It is often darker in colour, due to the organic (humic) fraction. Topsoil is deemed for the purposes of this specification as the layer of soil from the surface to the specified depth required for excavation (see PZ3 5.3, relevant SABS 1200 clause and project specification). Where topsoil is referred to, it is deemed to be both the soil and grass / ground cover fraction. (see ‘Cleared Surface’) 

Veld: This is defined for the purpose of this specification as unimproved natural vegetation areas (e.g. grasslands). 

Water body: Any open body of water including streams, dams, rivers, lakes, and the sea.

Wetland: A seasonally, temporally, or permanently wet area which also may exhibit a specific vegetation community. It is often marshy in character.

Wetland Vegetation: Vegetation which is indicative of a wetland environment - for example, sedges, rushes, reeds, hydrophilic grasses and ground-covers, but for the purposes of this specification excludes woody species.

Xeriscaping: Landscaping with vegetation which has a low water usage. The objective is to conserve as much water as possible, whilst still beautifying an area (i.e. conservation and aesthetics). Concept embraces utilising indigenous as opposed to exotic plants.

PZ1.4
ABBREVIATIONS

DWAF
: Department of Water Affairs and Forestry

ECO
: Environmental Control Officer

EMP
: Environmental Management Plan

EMPR
: Environmental Management Programme Report

EO

: Environmental Officer

IAPs
: Interested and Affected Parties

IEM
: Integrated Environmental Management

MSDS
: Material Safety Data Sheet

NEC
: New Engineer Contract or The Engineering and Construction Contract

(  :   Indicates the project specification must be referred to, to clarify the clause. 

PZ1.5
DRAWINGS

Drawings referred to in this specification are included in C4.4 Drawings of Section C4 Site Information.

PZ1.6
FORMS

Forms referred to in this specification are included in Part T2 or attached to this environmental specification. 

PZ1.7
CONDITIONS OF CONTRACT

PZ1.7.1
Duties and Powers of the Project Manager

The Project Manager is ultimately responsible for ensuring compliance with the environmental specification and upholding the Employer’s Environmental Policy on a project. 

The Project Manager:

· arranges information meetings for or consults with IAPs about the impending construction activities;

· may on the recommendation of the Engineer and /or Environmental Officer order the Contractor to suspend any or all works on site if the Contractor or his SubContractor/ supplier fails to comply with the said specifications;

· maintains a register of complaints and queries by members of the public at the site office as per attached pro-forma. This register is forwarded to the Environmental Control Officer on a monthly basis. 

PZ1.7.2
Duties and Powers of the Engineer / Supervisor (NEC)

The Engineer or Supervisor is responsible for:

· enforcing the environmental specification on site;

· monitoring compliance with the requirements of the specification;

· assessing the Contractor’s environmental performance in consultation with the Environmental Officer from which a brief monthly statement of environmental performance is drawn up for record purposes;

· documenting, in conjunction with the Contractor, the state of the site prior to construction activities commencing. This documentation will be in the form of photographs or video record.

PZ1.7.3
Duties and Powers of the Environmental Control Officer

The Environmental Control Officer:

· briefs the Contractor about the requirements of the Environmental Specification and/ or Environmental Management Plan, as applicable;

· advises the Project Manager and Engineer/ Supervisor about the interpretation, implementation and enforcement of the Environmental Specification and other related environmental matters; 

· attends site meetings, as necessary; 

· monitors the Constructor’s compliance with this specification and the project environmental specification as applicable;

· undertakes periodic audits of the effectiveness of the environmental specifications on the site; 

· communicates environmental policy issues to the Project Manager;

· provides technical advice relating to environmental issues to the Engineer/ Supervisor and Project Manager;

· reports on the performance of the project, in terms of environmental compliance.

PZ1.7.4
Duties and Powers of the Environmental Officer

The Environmental Officer:

· attends site meetings;

· monitors the site for compliance with the Environmental Specification and EMP;

· reports on the performance of the project in terms of environmental compliance to the ECO and Project Manager as per the pro-forma attached; 

· liaises with the ECO on matters of policy and those requiring clarity and advice.

PZ1.7.5
Extent of the Contractor’s Obligations

The Contractor is required to:

· provide information on previous environmental management experience and company environmental policy; 

· supply method statements for all activities requiring special attention as specified and/or requested by the Project Manager, Environmental (Control) Officer and/or Engineer during the duration of the Contract; 

· be conversant with the requirements of this environmental specification and the project specification as applicable;

· brief his staff about the requirements of the environmental specification;

· comply with requirements of the Environmental (Control) Officer in terms of this specification and the project specification, as applicable, within the time period specified;

· ensure any sub-Contractors/ suppliers who are utilised within the context of the contract comply with the environmental requirements of the Employer, in terms of the specifications. The Contractor will be held responsible for non-compliance on their behalf;

· bear the cost of any delays, with no extension of time granted, should he or his Sub-Contractors/ Suppliers contravene the said specifications such that the Engineer orders a suspension of work. The suspension will be enforced until such time as the offending party(ies), procedure, or equipment is corrected;

· bear the costs of any damages/ compensation resulting from non-adherence to the said specifications or written site instructions;

· comply with all applicable legislation in terms of 7.6 below;

· ensure that he informs the engineer timeously of any foreseeable activities which will require input from the Environmental (Control) Officer. 

The Contractor will conduct all activities in a manner that minimises disturbance to directly affected residents and the public in general, and foreseeable impacts on the environment. 

PZ1.7.6
Compliance with Applicable Laws

The supreme law of the land is “The Constitution of the Republic of South Africa”, which states: 

“Every person shall have the right to an environment which is not detrimental to his or her health or well being”

Laws applicable to protection of the environment in terms of Environmental Management (and relating to construction activities) include but are not restricted to:

Animals Protection Act, Act No 71 of 1962

Atmospheric Pollution Prevention Act, No 45 of 1965

Conservation of Agricultural Resources Act, No 43 of 1983

Environmental Conservation Act, No 73 of 1989

Environmental Planning Act, Act No 88 of 1967

Fertilisers, Farm Feeds, Agricultural Remedies and Stock Remedies Act, No 36 of 1947

Forest Act, No 122 of 1984

Forest and Veld Conservation Act, Act No 13 of 1941

Hazardous Substances Act, No 15 of 1973

Lake Areas Development Act No 34 of 1975

Land Survey Act, No 9 of 1921

Minerals Act, No 50 of 1991

Mountain Catchment Act, No 63 of 1970

National Monuments Act, No 28 of 1969

National Parks Act, No 57 of 1976

National Resources Development Act, Act no 51 of 1947

Occupational Health and Safety Act, No 85 of 1993

Provincial and Local Government Ordinances and Bylaws

Soil Conservation Act, Act No 76 of 1969

Water Act, No 54 of 1956

Water Services Act No 108 of 1997

and all regulations framed thereunder and amendments there to. 

PZ1.7.7
Compliance with the Environmental Specification

The Contractor is deemed not to have complied with the Environmental Specification if:

· within the boundaries of the site, site extensions and haul/ access roads there is evidence of contravention of clauses; 

· if environmental damage ensues due to negligence; 

· the Contractor fails to comply with corrective or other instructions issued by the Project Manager or Engineer within a specified time, 

· the Contractor fails to respond adequately to complaints from the public.

Application of a penalty clause will apply for incidents of non-compliance. The penalty imposed will be per incident. Unless stated otherwise in the project specification, the penalties imposed per incident or violation will be:

Failure to demarcate working servitudes
R1000

Working outside of the demarcated servitude
R2000

Failure to strip topsoil with intact vegetation
R1000

Failure to stockpile topsoil correctly
R500

Failure to stockpile materials in designated areas
R500

Pollution of water bodies (including increased suspended solid loads)
R1000

Failure to control stormwater runoff
R1000

Failure to provide adequate sanitation
R500

Unauthorised removal of woody vegetation
R2000

Failure to erect temporary fences
R500

Failure to provide adequate waste disposal facilities and services
R500

Failure to reinstate disturbed areas within the specified time-frame
R3000

Failure to rehabilitate disturbed areas within the specified time-frame
R3000

Any other contravention of the project specific specification
R400

Any other contravention of the particular (general) environmental specification
R300

PZ2
SITE ESTABLISHMENT AND HOUSEKEEPING

PZ2.1
LAYOUT

The Contractor will take into account any of the limitations identified in the project specification with regard to establishment of site, in particular the location of access routes, and establishment layout.

Notwithstanding the provision of a project specification, the Contractor will provide the Project Manager and Environmental Control Officer with a layout design of the site indicating the position of all of the following, as applicable: offices, ablution facilities, storage areas, workshops, laboratories, batching plant, particulate matter stockpile area (i.e. soil/ granular chemicals/ cement fines etc), waste disposal facilities, hazardous substances storage area, access routes, etc. This layout plan is to be submitted prior to site establishment for acceptance. Any changes to this plan require review by the Project Manager in conjunction with the ECO.

The Contractor will take into account prevailing wind directions when designing the site layout to minimise impacts due to dust, unpleasant odours etc.

The Contractor will take into account the positions of residences when designing the site layout in order to minimise noise impacts on the residents.

Site security lighting is to be positioned such that the direct beam is focused away from residential properties and does not pose a nuisance or danger to road users.

No site establishment will be allowed within 100 m of a water body or drainage channel or on a flood plain unless approved by the Environmental (Control) Officer or specified in the project specification.

PZ2.2
SITE CLEARANCE

No trees or shrubs may be removed without the prior permission of the Environmental Officer, unless in keeping with the final site reinstatement and rehabilitation plan.

Topsoil is to be stripped from all areas where permanent or temporary structures and access roads are to be constructed. Topsoil conservation is to be in terms of clause PZ3 5.3 of this document.

PZ2.3
SERVICES

PZ2.3.1
Sanitation

Portable chemical toilets are to be utilised at site unless a connection to sewer is possible or a proper septic tank system is installed. In the case of the septic tank, the installation will require the relevant approvals from the local authority and will require removal upon completion of the contract, unless otherwise directed.

Sanitation facilities will be located within 100 m from any point of work, but not closer than 50 m to a water body.

PZ2.3.2
Solid Waste Facilities

Facilities for solid waste collection are to be provided. These are to be at least a 200 l drum and clearly identified as the point for waste disposal. 

Waste is to be separated into paper, glass and metal with separate collection points for each. The Contractor will ensure that the appropriate recycling Contractors receive this waste.

The Contractor is to institute a daily litter collection programme. The collected waste is to be disposed of regularly and proportionately to its generation at a site designated for waste disposal.

No burning will be permitted on any site unless by approved incineration methods and in a low risk fire area. In the case of incineration, ash is to be co-disposed with spoil in a designated spoil dump. 

No burying of waste will be allowed on any site.

PZ2.3.3
Cooking and Heating Facilities

No open fires will be allowed anywhere on site.

Contained fires (i.e. in a fire drum) will be allowed for heating and cooking only in designated areas, in other cases cooking is restricted to gas or electrical equipment.

PZ2.4
FUELS, HAZARDOUS SUBSTANCES AND OTHER LIQUID POLLUTANTS

PZ2.4.1
Storage and handling

All potentially hazardous raw and waste materials are to be handled by trained staff and stored on site in accordance with manufacturer’s instructions and relevant legal requirements. The product MSDS is to be lodged with the Engineer.

Storage and handling areas for fuels, lubricants, chemicals and other hazardous substances are to be paved with concrete to prevent accidental contamination of the soil. Alternatively, an impermeable liner may be placed beneath above-ground storage tanks. The integrity of the liner is to remain intact for the duration of the contract, until removal.

Open storage vessels, for example shutter lubricant drums, are to be stored under cover to prevent ‘splash’ contamination.

All storage areas are to be bunded (with at least sandbags) and have a peripheral collection drain, with oil interceptors (if required).

The bunded area is to be sufficiently large to contain a spillage equivalent to the volume of one container of the substances stored.

All products to be dispensed from 200 litre drums will be done so with appropriate equipment, and not dispensed by tipping of the drum.

Daily checks are to be conducted on the dispensing mechanism of above-ground storage tanks to ensure the timeous identification of faults.

Collection containers (e.g. drip trays) are to be placed under all dispensing mechanisms of hydrocarbon or hazardous liquid substances to ensure contamination from leaks and dispensing is contained.

The dispensing mechanism of diesel and petrol storage tanks is to be stored in a container when not in use. 

PZ2.4.2
Control of pollutants

A drainage diversion system is to be installed to divert runoff from areas of potential pollution, e.g. batching area, vehicle maintenance area, work shops, chemical and fuel stores, etc if applicable.

Contaminated runoff and waste water is to be directed into a collection system (e.g. sump, attenuation dam, PVC porta-ponds etc.) for treatment or collection and disposal. The final collection point (e.g. sump) is to be PVC lined. 

Collected contaminated runoff/ wastewater is to be pumped out of the final collection point and disposed of at an appropriate landfill site. Sump liners are to be treated in the same manner.

The treated waste water, effluent and contaminated runoff may require analysis prior to discharge as detailed in the project specification or instructed by the Environmental Officer. 

Details regarding proposed methods for treatment of pollutants are to be submitted to the Environmental (Control) Officer for acceptance upon award of the Contract.

Any spillages, irrespective of their size, are to be contained and cleaned up immediately. The Pollution Control section may provide technical assistance for clean up, if required. No spills may be hosed down into a stormwater drain or sewer.

Use of specialised cleanup techniques and/ or products may be required depending on the spill. This will be instructed by the Environmental Control Officer. These will be to the Contractor’s cost. 

PZ2.5
GENERAL

Site staff are not permitted to use any open water body or other natural water source (e.g. springs) for purposes of bathing, or the washing of clothes, machinery or vehicles. Nor draw water from a spring without the permission of the community utilising that spring.

PZ2.6
MEASUREMENT AND PAYMENT

Measurement and payment for compliance with clauses PZ2.1 to 5 of the specification are deemed to be fully included in the Contractor’s rates for fixed and time related Preliminary and General Items scheduled under SABS 1200 A or AA. 

PZ3
CONSTRUCTION 

PZ3.1
CONSTRUCTION METHODS AND PROGRAMME

PZ3.1.1
Construction Method

The Contractor will provide method statements for construction activities (14 working days prior to the activity commencing) relating to the following environments and those listed in the project environmental specification, unless methods have been prescribed in this or the project environmental specification:

· rivers, streams, or any other open water body;

· wetlands;

· access roads (see PZ3.13 below);

· steep slopes (i.e. steeper than 1:4) or less if friable material is present;

· indigenous bush/ forest;

· close proximity (i.e. 50 m or less) to a residential dwelling;

· drilling and/or blasting of rock.

If a construction method employed by the Contractor is not environmentally acceptable to the Employer, the Contractor may be instructed to cease the utilisation of that method in favour of a more environmentally acceptable one, proposed either by himself or the Employer. 

PZ3.1.2
Construction Programme

The Contractor will programme construction so as to minimise the impact on the environment and provide this programme to the Environmental Control Officer for perusal and acceptance at the onset of the contract period. The Environmental Control Officer is to made aware of any amendments to the construction programme or alterations to the scope of work in order that their impacts on the environment can be assessed.

The Contractor (through the Project Manager) will ensure that all affected landowners/ authorities are advised of the proposed programme at the beginning of the contract period.

PZ3.2
AREAS OCCUPIED / DEMARCATION OF SITE

Routes for temporary access and haul roads are to be located within the approved demarcated areas and vehicle movement is to be confined to these roads. Movement of vehicles outside the designated working areas is not permitted without authorisation from the Engineer.

All construction activities are restricted to working areas designated on the drawings and/or demarcated and approved by the Engineer. Materials including spoil are stockpiled at designated areas.

Any areas disturbed outside of the demarcated areas or without permission of the Environmental (Control) Officer or Engineer will be subject to reinstatement and rehabilitation (as per PZ4 below) to the Contractor’s cost.

In terms of pipeline projects, a general maximum working servitude width of 15 m will apply for machine excavation unless otherwise indicated in the project specification. A maximum width of 6 m will apply for manual excavation. These maximum working servitude widths may vary depending on the sensitivity of the environment, as detailed in the project specification.

In sensitive biophysical environments, for example wetlands, indigenous forest / bush, pristine natural grasslands, and sensitive social environments, as defined in the project specification or by the Environmental Control Officer, the working servitude is reduced as indicated in the project specification.

The working servitude shall contain all construction related activities, including, stockpiling of materials, placing of toilets, vehicle movement areas, etc.

Demarcation of linear projects (executed with machine excavation) and features (e.g. pipelines, access roads, etc.) will be by means of wooden stakes. These stakes will be at least 1 m high, painted white and placed at least every 15 m, on either side of the linear feature, in all areas where works are occurring. Progressive movement of stakes is required as linear projects progress.

In the case of a fenced site, the boundary fences will be denoted as the outermost limit of the site, but internal areas may be demarcated with stakes as above. The site boundaries of non-fenced, but ‘contained’ projects are to be delineated using stakes or temporary fencing, depending on the hazard which that site poses.

PZ3.3
SUPPLY OF WORKS FACILITIES

No water may be abstracted from water bodies for the purposes of construction, without approval of the Engineer in consultation with the Environmental Control Officer.

PZ3.4
CLEANLINESS

SABS 1200 AD, clause 5.2.4, second sentence, is to read: “No rubbish or debris shall be deposited below the full supply level (FSL).”

PZ3.5
SITE CLEARANCE

PZ3.5.1
Clearance

Spoil sites will require clearing and grubbing in addition to those areas in terms of SABS 1200 C 5.1.

The site shall only be cleared immediately prior to construction activities commencing i.e. at the last practicable stage.

No trees or indigenous shrubs may be removed without the prior permission of the Environmental (Control) Officer, unless in keeping with the final site reinstatement and rehabilitation plan.

PZ3.5.2 
Disposal of materials

Material obtained from clearing and grubbing operations shall be disposed of at appropriate municipal disposal facilities. They are not to be disposed of as per Paragraph 1 of Sub-clause 3.1 of SABS 1200 C.

Wood obtained from clearing and grubbing operation remains the property of the landowner/ community and must be stacked at sites designated by relevant person. The Contractor will be required to remove and dispose of any wood from site at a designated site for vegetation disposal, should the landowner/ community not require it.

All tree trunks and branches of diameter greater than 50mm are to be cut into lengths not exceeding 2400mm.

Brush wood (i.e. < 50mm diameter) is to be disposed of, or utilised as specified in the project specification or upon instruction of the Engineer. 

PZ3.5.3
Conservation of topsoil

The Contractor is required to strip topsoil (as defined in this specification) together with grass, groundcover and sedges from all areas where permanent or temporary structures are located, construction related activities occur, and access roads are to be constructed, etc. The depth to which topsoil will be stripped shall be 200mm unless stated otherwise in the project specification. 

Topsoil is to be handled twice only - once to strip and stockpile, and secondly to replace, level, shape and scarify.

Topsoil is to be replaced along the contour.

Topsoil is to be replaced by direct return (i.e. replaced immediately on the area where construction is complete), rather than stockpiling it for extended periods. This is feasible for progressive construction (e.g. pipelines), but not necessarily so for reservoirs, site establishments, dams, etc.

Topsoil stockpiles are not to exceed 2 m in height.

Topsoil stockpiles are to be maintained in a weed free condition (i.e. no ‘broad-leafed’ plants regarded as weeds in terms of the Conservation of Agricultural Resources Act No 43 of 1989, or those plants regarded as a ‘general nuisance in the area’ are to be growing on the stockpiles). The Environmental Control Officer will provide guidance as to which plants are weeds and require removal.

The stockpiles are not to be contaminated with sub-soil, or any other waste material.

Topsoil may not be compacted in any way, nor may any object be placed or stockpiled on it.

Topsoil may not be compacted in any way, nor may any object be placed or stockpiled on it.

Topsoil which is to be stockpiled for periods exceeding 4 months is to be vegetated. In summer a mixture of Eragrotis tef (Teff) and Eragrostis curvula (Weeping Lovegrass) (ratio 1:2) is to be applied at an application rate of 6 kg/ha, unless otherwise instructed in the project specification. 

In winter, a mixture of Lolium multiflorum (Annual/Italian Rye grass) and Eragrostis curvula (Weeping Lovegrass) (ratio 1:1) is to applied at an application rate of 6kg/ha (see PZ4 5.3 for sowing times), unless otherwise instructed in the project specification. Fertiliser is to be applied as per PZ4 5.2.

PZ3.5.4
Cutting of trees

Any tree branches which require removal are to be properly pruned and sealant applied to the cut surface, if required.

The Contractor’s attention is drawn to Sub-clause 5.2.3.3 of SABS 1200 C with respect to work in indigenous forests.

Any indigenous trees or bush which require removal in terms of the project, and which have not been identified in the project specification or EMP, are to be timeously indicated to the Environmental Officer prior to work affecting them.

PZ3.5.5
Landscape Preservation and Conservation of Flora

Notwithstanding Clause 5.7 of SABS 1200 C, the Contractor will be required to transplant designated plants to alternative locations as specified in the project specification or identified by the Environmental Control Officer, upon the instruction of the Engineer. 

Transplanting shall be undertaken by employing the following method:

Removal
· Mark the orientation of the tree/shrub (for example, the north-facing side of the trunk indicated by a small arrow made with indelible ink) trunk. Do not scratch a mark on the surface of the trunk;

· Delineate a circle from the trunk with a radius equivalent to the drip-line of the tree, or as indicated by the Environmental Control Officer on site;

· Excavate the tree with an intact rootball.

Replanting
· A hole 500mm larger in diameter than the anticipated rootball must be prepared in advance of the tree removal in order that the tree can be replanted immediately;

· The tree must be positioned as per its original orientation;

· A planting method known as ‘puddling’ must be employed. This method involves the addition of soil and water simultaneously to expels air from the planting hole. Place the tree in its new hole, making sure the top surface of the rootball is level with the ground level. Place a hose pipe in the hole and leave it running whilst extra soil is added around the rootball;

· ‘Compact’ the tree in the hole and attach tree stays for stabilisation.

Compensatory planting of species may be required should transplantation not be feasible, as indicated in the project specification or upon instruction of the Engineer.

PZ3.6
EARTHWORKS

PSZ3.6.1
Backfill material

With reference to SABS 1200 DB sub-clause 3.5, no material stripped or excavated which is classed, in terms of this specification, as topsoil, may be used as backfill in any excavation.

PZ3.6.2
Excavation and backfilling

During excavation ‘conservation of topsoil’, as specified in PZ3 5.3 above will apply.

Excavated material is to be stockpiled along a pipeline trench within the working servitude, unless otherwise authorised. 

Surplus excavated soft, intermediate and hard rock material shall not be disposed of along the pipeline trench as indicated in SABS 1200 DB sub-clause 5.6.3 and 5.6.4, but shall be removed to a spoil site (see PZ3.15 below) designated during the project if applicable, or agreed by the Engineer in conjunction with the Environmental Control Officer and Project Manager.

In certain cases, for example to help stabilise the disturbed area or to reinstate the natural aesthetics of an area, excess excavated intermediate and hard material may be disposed of in a designated manner along a pipeline trench, as indicated by the Environmental Control Officer and Project Manager, or in the project specification. In this case, rock material shall not exceed 250mm in maximum dimension (see PZ4 2.1). 

In terms of SABS 1200 DB 5.6.5 and SABS 1200 LB 3.4.2, deficiency of backfill material shall not be made up by excavation within the free haul distance of 0.5km of site, without the prior approval of the Engineer of the source of the material. Where backfill material is deficient, it should ideally be made up by importation from an approved borrow pit (i.e. one which operates within the ambient of an EMPR.) (See also PZ3 14 below). 

The Contractor will backfill in accordance with the requirements of progressive reinstatement.

The maximum length of open trench shall be specified in the project specification. 

PZ3.7
SAFETY

All works which may pose a hazard to humans and animals are to be adequately protected and appropriate warning signs erected. The Contractor’s attention is drawn to SABS 1200 D section 5.1 in this regard.

With reference to SABS 1200 D 5.1.1.3, where blasting is required in terms of the project, the Contractor will ensure that all structures in the vicinity that could be affected by the activity will be inspected and their condition photographically recorded (as necessary), prior to blasting.

Notice of intent to blast is to be provided to landowners timeously. 

Speed limits, appropriate to the vehicle driven, are to be observed at all times on access roads. Operators and drivers are to ensure that they limit their potential to endanger humans and animals at all times, by observing strict safety precautions.

PZ3.8
PLANT

PZ3.8.1
Silencing of plant 

With reference to SABS 1200 A amend: “built up areas”: to read as “all areas within audible distance of residents (albeit urban, peri-urban or rural areas).”

Appropriate directional and intensity settings are to be maintained on all hooters and sirens.

Silencer units on equipment and vehicles are to be maintained in good working order. 

Construction activities are to be confined to normal working hours (07h30 - 17h00) Mondays to Saturdays, except for the activities designated to be carried out at night. 

PZ3.8.2
Appropriate use of plant

The Contractor will at all times use plant which is appropriate to the task in order to minimise the extent of damage to the environment.

PZ3.9
DEALING WITH WATER ON WORKS

PZ3.9.1
Disinfection of Potable Water Infrastructure

Disinfection water is to be neutralised before release of this water to the environment. 

PZ3.9.2
Discharge of water from site

Any water which is discharged from site is to comply with the relevant Water Quality Guidelines implemented by DWAF. 

Water discharged to the stormwater / sewer system may only be done so with the permission of the relevant local authority.

PZ3.10
CONTROL OF EROSION

Surface erosion protection measures will be required to prevent erosion where slopes are steeper than 1:8 on all soil types.

Erosion protection measures required may include all or some of the below, as specified in the project specification or upon instruction of the Engineer in conjunction with the Environmental (Control) Officer:

· use of groundcover or grass

· construction of cut off berms (earth and/or rockpack) - these are to be angled across the contour and normally would approximate an angle of 30o from the bisector of the contour. 

· placing of brush wood on bare surface;

· pegging of wattle trunks or branches along the contour;

· hard landscaping, e.g. use of Loffelstein walls, ground anchors, gabions etc.

Scour chambers are to be fitted with energy dissipaters, or the jet of water directed onto a protected (i.e. grouted stone pitching/ rock pack/ reno mattress) area to dissipate water velocity and to control and prevent erosion.

Storm water drainage measures might be required on site to control runoff and prevent erosion. 

PZ3.11
CONTROL OF POLLUTION

No waste in a solid, liquid or gaseous state shall be emitted from or spilled on the site without the approval of the Engineer. 

No mixed concrete shall be deposited directly onto the ground prior to placing. A board or other suitable platform is to be provided onto which the mixed concrete can be deposited whilst it awaits placing.

Excess concrete from mixing shall be deposited in a designated area awaiting removal to an approved landfill site. 

The Contractor will contain wash water from cement mixing operations, by directing the water into a sump for collection. The material contained in the sump will be removed to an appropriate landfill site. 

No concrete rubble shall be present at the site. 

Liquid wastes will not be disposed of to storm water drains. They may be disposed of to sewer only if permitted by (local council) legislation.

In the event of pollution of a water body (including sediment loading), the Contractor will provide alternative water supply to users of that water body until the quality of the water body is restored to its previous unpolluted state. For the sake of this clause, pollution is deemed to be a state which is substandard to the normal quality of the water body, but is not necessarily in contravention of the South African Water Quality guideline standards for a prescribed activity.

Any ancillary damages resulting from pollution of a water body will be repaired / remediated at the Contractor’s cost. 

Where, due to construction requirements, pollution of a water body may potentially occur, the Contractor is to ensure adequate measures (e.g. attenuation/ settlement dams / oil absorbent products) are in place to prevent pollution. A method statement is to be provided to this effect (see PZ3 1).

PZ3.12
CONTROL OF FIRE

The Contractor will ensure he has the necessary fire fighting equipment on site in terms of SABS 1200. This will include at least rubber beaters when working in ‘veld’ areas, and at least one fire extinguisher of the appropriate type when welding activities are undertaken, irrespective of the site.

PZ3.13
USE AND MAINTENANCE OF ACCESS FACILITIES

PZ3.13.1
Responsibility

The Project Manager [not the Contractor (SABS 1200 AD 5.3.1)] will be responsible for obtaining permission for temporary and permanent rights of way over all private property affected by project activities. 

The Project Manager will ensure that the Contractor has kept a photographic record of all access facilities and that these are reinstated to a state not worse than upon commencement of the project and to the satisfaction of the landowner (not withstanding that the project’s objective is not to upgrade landowners’ access roads). 

PZ3.13.2
Fencing

Temporary fencing is to consist of 1.2 m bonnox fencing, or similar, suitably tensioned and supported on 1.8 m fencing standards at 3 m intervals, with all necessary straining posts and stays.

All temporary fencing as indicated by the Engineer is removed on completion of the contract.

PZ3.13.3
New Access Roads

Any construction roads created for execution of the project are to be designed to incorporate adequate drainage and water attenuation structures.

Any access roads which incorporate ‘cut and fill’ aspects and/or which are to be surfaced during construction are to be authorised by the Environmental Control Officer and Project Manager. Prior to construction of the road, the Contractor will be required to provide a sketch plan of the road layout (referenced to local topographic, natural and man-made structures). Slope steepness, road width, drainage structures and their frequency will need to be documented and accompany the sketch layout. 

Construction access roads may not be wider than that necessary (maximum width 4 m) for movement of vehicles in one direction only. Should two way traffic be required, points people are to control vehicle movement on the ‘single lane’ road or passing bays are to be used where specified in the project specification or as identified by the Engineer in conjunction with the Environmental Control Officer, unless otherwise stated in the project specification. 

The cut and fill slopes of permanent roads will require grassing, as specified in the project specification or by the Environmental Control Officer, to increase stability and reduce aesthetic impacts. Hard landscaping may be required as per the project specification.

Temporary construction roads will require rehabilitation on completion of construction activities for which they were required. These roads will require rehabilitation as per PZ4 4 or as specified in the project specification. In the case of access ‘tracks’, only ripping to loosen compaction will be required unless otherwise stated by the Environmental Control Officer or project specification. 

Access roads created by the project may only remain unrehabilitated on written request of the landowner, with his acceptance of the state of the road and a clause that the landowner accepts all responsibility for the road and its state.

PZ3.13.4
Maintenance of Existing Access Roads

The Contractor will record, photographically, the state of existing roads which are to be used for access, prior to plant utilising these roads.

During the contract period, the Contractor will ensure that all existing water attenuation and drainage structures are maintained in a state in which they can optimally perform their function.

Upon completion of the construction period, the Contractor will ensure that the access roads are returned to a state not worse than prior to construction commencing. 

PZ3.14
BORROW PITS

Where the Contractor is required to import material this shall be from commercial sources or borrow areas specified in the project specification.

The Contractor may source material from alternative borrow pits provided: the site location; method of winning material and reinstatement and rehabilitation are environmentally acceptable and approved by the Environmental Control Officer.

In this regard, the Contractor shall give the Environmental Control Officer in writing, 30 days prior to opening up alternative borrow pits the following information for acceptance:

· quantities of borrow material required;

· method statement for excavation of material including depth and extent of excavation;

· anticipated ‘active life’ of the borrow area;

· proposal for reinstatement and rehabilitation of borrow area, including final profile;

· written approval from the landowner/ relevant authority that material may be removed from their land subject to their stated conditions, requirements, and royalties, and if the proposal is acceptable to the Environmental Control Officer.

Development and rehabilitation of borrow pit areas are likely to include the following activities (but these must not be regarded as exhaustive):

· Stripping and stockpiling of topsoil as per PZ3 5.3 of this specification;

· Removal (to nominal depth of 500mm) and stockpiling of sub-soil;

· Infill of borrow pit with spoil material;

· Contouring of borrow pit to approximate natural topography and/ or reduce erosion impacts on the site;

· Placement of excavated subsoil over spoil material;

· Placement of stripped topsoil on subsoil;

· Grassing of topsoil in terms of clause PZ4 4 of this specification.

The Contractor is to familiarise himself with the requirements of the Minerals Act No 50 of 1991 in terms of borrow pit development, and the requirements of the EMPR, as applicable. 

PZ3.15
SPOIL SITES

Where the Contractor is required to spoil material, spoil sites must be identified which are environmentally acceptable and approved by the ECO, unless spoil site areas have been identified in the project specification, in which case these will be the designated spoil sites. 

If no spoil sites have been previously identified together with reinstatement and rehabilitation criteria, the Contractor is to provide the following information to the ECO at least 30 days prior to requiring sites to spoil material:

· the location, description of and access to alternative sites identified in order that they may be assessed;

· the quantity of material to be spoiled;

· the type of material to be spoiled (i.e. blast rock/ excavated rock/ soft shale/ subsoil etc.); 

· the proposed method of spoiling;

· the proposed reinstatement and rehabilitation plan including final profile;

· written approval from the landowner/ relevant authority that material may be spoilt on land subject to their stated conditions and requirements and if the proposal is acceptable to the ECO.

Development and rehabilitation of spoil areas are likely to include the following activities (but these must not be regarded as exhaustive):

· Stripping and stockpiling of topsoil as per PZ3 5.3 of this specification;

· Removal (to nominal depth of 500mm) and stockpiling of sub-soil;

· Placement of spoil material;

· Contouring of spoil site to approximate natural topography and/ or reduce erosion impacts on the site;

· Placement of excavated subsoil over spoil material;

· Placement of stripped topsoil on subsoil;

Grassing of topsoil in terms of clause PZ4 4 of this specification.

PZ3.16
NUISANCE

PZ3.16.1
Dust

At all times the Contractor shall control dust on the site, access roads, borrow pits and spoil dumps with water, chemical soil stabilisers or temporary surfacing as specified in the project specification or upon instruction of the Engineer. 

Dust control shall be sufficient so as not to have significant impacts in terms of the biophysical and social environments. These impacts include visual pollution, decreased safety due to reduced visibility, health aspects, and ecological impacts due to dust particle accumulation. 

On gravel or earth roads, vehicle speeds may not exceed 30km per hour.

PZ3.16.2
Noise

The operational layout of the construction site is to be designed to control and reduce noise from source (see clause PZ2 1). 

Machinery and vehicle silencer units are to be maintained in good working order. Offending machinery and /or vehicles will be banned from use on site until they have been repaired. 

Construction activities generating output levels of 85 dB(A) or more (excessively noisy), in residential areas, are to be confined to working hours (08h00 - 17h00) Mondays to Fridays only. 

‘Normal’ or ‘noisy’ working hours may only be extended with the prior written approval of the Project Manager, who has been notified, at least 7 days in advance, of the impending work requiring extension.

The Project Manager will ensure that the neighbours are timeously forewarned of imminent noisy activities.

Should community complaints be received with regard to noise generation, the Contractor will, at the discretion of the Project Manager and Environmental Control Officer, provide an independent and registered noise monitor to undertake a survey of noise output levels from site, and implement measures to reduce noise to legislated levels. 

PZ3.16.3
Visual

All site establishment components, as well as equipment, will be positioned to limit visual intrusion to neighbours (see clause PZ2 1 above).

The type and colour of roofing and cladding materials are to be selected to reduce reflection. 

Security lighting (both temporary and permanent) and lighting required for specific works activities must be placed such that it is not a nuisance to residents and the general public. 

PZ3.16.4
Interference with neighbours and public 


No construction staff may approach site neighbours, for whatever reason, without the knowledge and permission of the Project Manager.

Complaints from neighbours and public with regard to interference from contract staff will be regarded in a serious light, and the offender(s) may be subject to disciplinary action. 

PZ3.16.5
Disruption of Services

Disruption of services, e.g. road access, water and electricity, must be kept to a minimum at all times.

Where service disruption is unavoidable, the Contractor is to advise the Project Manager (at least 7 days in advance), who in turn will timeously warn the affected parties.

PZ3.17
SPECIAL ENVIRONMENTS

PZ3.17.1
Wetlands

Pipeline trenches which traverse wetlands shall be constructed as specified in the project specification. The Contractor will submit a method statement for work in wetland areas as per PZ3 1.1

Construction may not permanently alter the surface or subsurface flow of water through the wetland.

The Contractor shall submit a method statement for review at least 14 days prior to commencing construction in a wetland.
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The Contractor will remove all wetland vegetation with their root ball intact. This vegetation is to be kept moist at all times. It is to be placed in the shade and covered with moistened hessian cloth until replanting, which is to be undertaken immediately surface reinstatement is complete.

No construction materials may be stockpiled in any wetland areas.

The pre-construction profile of the wetland shall be returned to one similar as before construction, with no created “ridge or channel” features present.

PZ3.17.2
River/ stream courses

The Contractor shall submit a method statement for review 14 days prior to commencing construction. The method statement should highlight (but not be confined to) the following issues:

· detailed plan of crossing including pipe protection works;

· how water flow will be diverted during construction (if applicable);

· containment of contaminated runoff and waste water;

· width of working servitude (if not already detailed in project specification);

· final expected profile of river/ stream banks;

· reinstatement and rehabilitation of river/ stream banks.

The Contractor will remove herbaceous riparian vegetation as indicated in the project specification or by the Environmental Control Officer, with their root ball intact. This vegetation is to be kept moist by means of placing it in the shade, covered with moistened hessian cloth until it is replanted.

The Contractor shall not modify the banks or bed of a water course unless as specified in the project specification. 

Rocks for use in gabion baskets/reno mattresses may not be obtained from a water course. 

The Contractor will not pollute any water body as a result of construction activities (see also PZ3 11).

The Contractor shall not cause any physical damage to any aspects of a water course, other than those necessary to complete the works as specified and in accordance with the accepted method statement

Where a stream or river-crossing requires the diversion of water, a method statement is to be provided to the Environmental Control Officer in this regard for review.

PZ4
REINSTATEMENT AND REHABILITATION

Scope: The intention of this section is to ensure that the condition of the areas disturbed by the project are returned to a state that approximates what they were before the project or better, within reason. The concept of progressive reinstatement is fundamental to cost effective (both financial and environmental) rehabilitation of a site. This concept must be followed at all times. Where landscaping is utilised, the concept is to utilise and restore indigenous plants to the site, in terms of the concept of xeriscaping.

Reinstatement will be required for all areas disturbed by the project. For pipeline projects, this will include the full working servitude, not just the top of actual excavation as per SABS 1200 DB (subclause 5.9.1.1) 

Reinstatement and rehabilitation will ensure that all areas disturbed by the project are returned, within reason, to a state not worse than before the project commenced.

The Contractor will reinstate and rehabilitate all disturbed areas outside of the demarcated working area (as defined in terms of clause PZ3 2 or the project specification) at his own cost and to the satisfaction of the Environmental Control Officer and Project Manager. 

PZ4.1
HOUSEKEEPING 

All areas are to be cleared of rubble associated with construction. This includes the removal of surplus materials, excavation and disposal of consolidated waste concrete and concrete wash water, litter, etc.

All soil contaminated by hydrocarbons, for example from leaking machines, refuelling spills etc., is to be excavated to the depth of contaminant penetration, placed in 200 litre drums and removed to an appropriate landfill site. 

PZ4.2
FINISHING 

PZ4.2.1
Final Grading 

Final levels of all disturbed areas are, where feasible in terms of the project requirement, to be consistent with the natural topography of the area. 

In certain instances, it will be acceptable to reinstate rock onto a works area (e.g. pipeline servitude), provided that that rock does not exceed 250mm in maximum dimension and is placed in a manner consistent with the natural surrounds as indicated by the Environmental Control Officer and Project Manager.

All drainage lines affected by construction are to be reinstated to approximate their original profile. Where this is not feasible due to technical constraints, the profile is to be agreed upon by the Environmental Control Officer and Project Manager.

All compacted (disturbed) areas (including stockpile areas) are to be ripped (along contour) to a depth of 150mm prior to the replacement of topsoil. 

PZ4.2.2
Topsoiling

Topsoil is to be replaced to a minimum depth of 100mm. 

Topsoil is not to be compacted, but once replaced is to be scarified (to a depth of 50mm) consistent with the natural contour. 

If insufficient topsoil is available, subsoil or similar material may be used that may be a suitable substrate after addition of soil improving substances e.g. compost, pH rectifiers (lime or gypsum) etc. Soil testing may be required at an approved facility.

PZ4.3
REINSTATEMENT OF WATER COURSES AND WETLAND AREAS

The Contractor will ensure that water course banks are returned to their original profile unless the project specification states otherwise.

The surface reinstatement of wetland areas is to ensure that no depressions remain which could act as channels for preferential water flow thereby affecting the hydrological regime of the wetland. 

The Contractor will preserve all riparian and wetland vegetation for use in rehabilitation of those environments. This vegetation is to be kept moist at all times. It is to be placed in the shade and covered with moistened hessian cloth until replanting, which is to be undertaken immediately surface reinstatement is complete.

Plants are to be, as nearly as possible, replanted in areas from which they were removed.

PZ4.4
VEGETATION RE-ESTABLISHMENT

The Contractor will ensure that all areas disturbed by contract activities are revegetated to the specified standard.

This standard is deemed to be an 85 % cover with no areas in excess of 0.04 m2 / m2 remaining unvegetated.

Revegetation shall match the vegetation type which previously existed (e.g. kikuyu pastures are to be returned to kikuyu pasture; ‘veld’ grass to ‘veld’ grass, etc.), unless stated otherwise in the project specification.

Prior to re-grassing, and if required: 

· the area is to be scarified or ripped (along contour) to a depth of 50mm to loosen compaction. 

· weeds present on site are to be removed.

Re-grassing, where required, will be either by means of seeding, instant turf (sods), sprigs or plugs as specified in the project specification or as specified by the ECO.

Where sprigs or plugs are utilised, they are to be planted at 200mm centres. The fertiliser shall be applied as per PZ4 5.2. During summer, 25mm of irrigation shall be applied each week until reasonable (60%) ground cover has been obtained. During winter 15mm of irrigation shall be applied each week until reasonable (60%) ground cover has been obtained. The amount of irrigation to be applied will make up the difference between rainfall recorded on site and minimum requirement.

Where instant turf is utilised, it shall be laid as specified in the project specification. The fertiliser shall be applied as per PZ4 5.2. During summer, 25mm of irrigation shall be applied each week until all the turf is visibly growing. During winter 15mm of irrigation shall be applied each week until all the turf is visibly growing. The amount of irrigation to be applied will make up the difference between rainfall recorded on site and minimum requirement.

Grassing shall be undertaken by a specialist grassing Sub-Contractor, unless permission is granted otherwise by the Engineer upon receipt of a written motivation from the Contractor.

The Contractor shall state in writing when the regrassing operation will commence and its expected duration (dates).

Grassing in ‘veld’ areas is to be undertaken as per PZ4 5 below. Cynodon dactylon species may be excluded or substituted from this mixture at the discretion of the Environmental Control Officer, or as specified in the project specification. The seed bulk may be made up with the Eragrostis tef. 

PZ4.5
“VELD GRASS” GRASSING SPECIFICATION

The area to be grassed should be estimated and converted to hectares,

e.g. 100m X 100m = 10 000m2 = 1ha. All fertilizer and seeding rates used in this specification are with respect to hectares.

PZ4.5.1
Regional areas

For re-grassing three distinctive areas exist. These are defined as:

· the Coastal area (a narrow band running from the coast to (15km inland of the coast)

· the Coastal hinterland (a broad band ((50km wide), generally defined as westwards of the coastal belt, and below 800m a.s.l.)

· the area above ( 800m a.s.l. (also called Midlands area). 

PZ4.5.2
Fertiliser 

Standard 2:3:2 (N:P:K) fertiliser shall be used on all sites.

The rate of application will be:

· 200 kg/ha in the Coastal Hinterland areas, and 

· 300 kg/ha in the Midlands and Coastal areas. 

PZ4.5.3
Planting times

Summer (includes Spring) is considered to be between the 1 September and 28 (29) February.

Winter (includes Autumn) is considered to be between 1 March and 31 August. 

Re-grassing will be undertaken (as far as possible) in summer as germination and establishment of grasses is most effective, assuming reasonable spring rains.

Vegetation re-establishment is likely in many cases to be held off until this suitable growing season.

Hydroseeding with a winter mix will only be specified where regrassing is urgently required and cannot wait until the summer season. In this case irrigation will be required as per PZ4 5.4 below.

PZ4.5.4
Establishment and maintenance

During summer, 25mm of irrigation shall be applied each week until reasonable (60%) ground cover has been obtained.

During winter (where annual rye grass is specified) 15mm of irrigation shall be applied each week until reasonable (60%) ground cover has been obtained.

If rapid establishment is required, additional watering may be necessary as specified in the project specification

The amount of irrigation to be applied will make up the difference between rainfall recorded on site and the minimum requirement.

PZ4.5.5
Grass Seed Selection and Application Rates 

The specific seed selection and application rates for each of the defined areas are covered separately, as follows.

PZ4.5.5.1
Coastal area

Summer mix (1 September - 28 February)

	Grass species
	Common name
	General application rate (kg/ha)

	Eragrostis tef
	Teff
	5

	Eragrostis curvula
	Weeping lovegrass
	10

	Chloris gayana
	Rhodes grass
	10

	Digitaria eriantha
	Smuts’ fingergrass
	5

	Total
	
	30


Winter mix (1 March - 31 August)

	Grass species
	Common name
	General application rate (kg/ha)

	Lolium multiflorum cultivar - Midmar
	Annual/Italian rye grass
	10

	Eragrostis curvula
	Weeping lovegrass
	10

	Chloris gayana
	Rhodes grass
	5

	Total
	
	25


PZ4.5.5.2
Coastal hinterland.

Summer mix (1 September - 28 February)

	Grass species
	Common name
	General application rate (kg/ha)

	Eragrostis tef
	Teff
	5

	Eragrostis curvula
	Weeping lovegrass
	10

	Chloris gayana
	Rhodes grass
	10

	Cenchrus ciliarus
	Blue buffalo grass
	2

	Cynodon dactylon
	Couch/KWeek/Star grass
	10

	Total
	
	37


Winter mix (1 March - 31 August)

	Grass species
	Common name
	General application rate (kg/ha)

	Lolium multiflorum cultivar – Midmar
	Annual/Italian rye grass
	10

	Eragrostis curvula
	Weeping lovegrass
	10

	Chloris gayana
	Rhodes grass
	5

	Cenchrus ciliarus
	Blue buffalo grass
	2

	Cynodon dactylon
	Couch/KWeek/Star grass
	3

	Total
	
	30


PZ4.5.5.3
Midlands area

Summer mix (1 September - 28 February)

	Grass species
	Common name
	General application rate (kg/ha)

	Eragrostis tef
	Teff
	4

	Eragrostis curvula
	Weeping lovegrass
	10

	Chloris gayana
	Rhodes grass
	10

	Digitaria eriantha
	Smuts’ fingergrass
	2

	Cynodon dactylon
	Couch/KWeek/Star grass
	2

	Paspalum notatum
	Lawn paspalum
	2

	Total
	
	30


Winter mix (1 March - 31 August)

	Grass species
	Common name
	General application rate (kg/ha)

	Lolium multiflorum cultivar - Midmar
	Annual/Italian rye grass
	10

	Eragrostis curvula
	Weeping lovegrass
	10

	Chloris gayana
	Rhodes grass
	5

	Paspalum notatum
	Lawn paspalum
	2.5

	Total
	
	27.5


PZ4.5.6
Seeding methods

Two methods are recommended, namely hydroseeding and hand-broadcasting. The required method shall be as specified in the project specification. 

All seed supplied should be labelled in accordance with the Government Seed Act No. 20 of 1961 and the Contractor shall be required to produce such certification, if requested by the Engineer. 

PZ4.5.6.1
Hydroseeding

The Grassing Contractor shall be conversant with this method.

Cellulose pulp (consisting of either wood shavings, shredded straw, shredded paper or cotton waste) shall be added to the mix to be applied at a rate of 250 kg/ha.

In addition to the cellulose pulp, compost (consisting of either chicken litter, kraal manure, sugar cane filter cake or mushroom compost) shall be incorporated at a rate of 5m3/ha ((100 X 50kg fertiliser bags/ha). 

PZ4.5.6.2
Hand-broadcasting

Fertiliser, at the appropriate rate, is to be distributed by hand in a manner to ensure that there is an even spread of fertiliser over the site. This is to be done prior to seeding.

The seed mix is to be weighed and made up in an appropriately large container which shall be stirred to ensure no settling out of the grass seed, and a uniform distribution of the different types of seed.

The seed is to distributed by hand in a regular grid broadcasting manner to ensure that there is an even spread of grass over the entire site. 

The area seeded is to be raked over once the seed and fertiliser have been applied to incorporate these elements into the topsoil. 

PZ4.5.7
General

Where there is a possibility of neighbourhood livestock grazing a rehabilitated site these should, as far as is practicable, be excluded for the first 3 months of re-grassing.

PZ4.6
LANDSCAPING

Landscaping of the site may be required as indicated in the project specification.

Compensatory planting of trees or shrubs may be required should the transplantation of such not be successful in terms of PZ3 5.5 or due to plants removed in terms of PZ3 5.4

Planting of trees will be in accordance with the following method:

· All tree holes shall be square in plan;

· Tree holes shall be a minimum of 600mm by 600mm square by 700mm deep;

· Holes are to be backfilled with excavated soil in a ratio of 3:1 with compost. The compost is to be weed free and have been composted at temperatures in the order of 65oC. Where possible, any available topsoil should be placed in the hole at the level where the tree rootball will rest. A handful (half-a-cup) of each Superphosphate and 2.3.2 should be mixed into the soil-compost mix;

· The tree holes are to be backfilled to the point where the tree and its rootball are in the desired position. The tree is to be removed temporarily and the hole filled with water and allowed to drain away. This operation of watering and draining should be repeated at least four times in order that the surrounding ground and hole are thoroughly moist. The tree is then to be replaced and the remaining soil replaced;

· All trees shall be tied (using a tree tie) to a suitable timber stake planted in the ground to a depth of at least 500mm. The stake shall have a minimum diameter of 35mm and shall be at least 300mm higher than the planted tree;

· Water retaining basins of at least 500mm diameters are to be formed around each tree;

· The Contractor is to apply at least 10 litres of water per tree per fortnight for a period of at least 3 months.

The planting of shrubs will be in accordance with the tree planting method with the exception that the holes are to be a minimum of 400mm by 400mm square by 500mm deep, and that the tree stakes and ties are not required.

PZ4.7
ALIEN PLANT CONTROL

All sites disturbed by construction activities will be monitored for colonisation by invasive alien plant species.

The Environmental Control Officer will identify those plants which require removal during both the construction and maintenance period, for the Contractor’s action. 

The Environmental Control Officer will provide advice as to effective methods of removal and control of alien plant species.
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1.7.40 PES: environmental specification

The following guidelines may also be followed:

1.7.41 SECTION 4A: SITE ESTABLISHMENT AND PRELIMINARY ACTIVITIES 

	4A.1   Access to Site 

Sound environmental principles must be followed whilst establishing access to the site. As much as possible, use should be made of the existing roads instead of creating new ones.


	A.1.1 Routing 

a) The contractor must take into account any limitations identified and recommendations made during the environmental duties when deciding on an access route to construction site.

b) The location of all underground services and servitudes must be identified and confirmed.

c) Choice of access routes should take into account minimum disturbance to residents and businesses neighboring the site.

A.1.2 Haulage Roads

a) All roads for construction access must be planned and approved by the Engineer and ECO ahead of construction activities. They should not be created on an ad-hoc basis.

b) Roads must follow natural contours to reduce stormwater erosion.

c) Roads must have as little cut and fill as possible.

d) Road widths and the radii of curves are to be reduced.

e) No trees/shrubs/groundwater may be removed or vegetation stripped without the prior permission of the Engineer/ECO.

f) Agreed turning areas for haulage vehicles are to be formalized and used by the Contractor. No turning maneuvers other than at the designated places shall be permitted.

g) Contractors shall construct formal drainage on all temporary haulage roads in the form of side drains and mitre drains to prevent erosion and point source discharge of run-off.

h) Scour check walls must be constructed in the side drains as follows:

Gradient of Road 

Scour Check Spacing 

<4%

Not required 

5%

20m

8%

10m

10%

5m

i) Scour checks can be constructed from rocks available onsite or using driven wooden pegs. Smaller rocks must be placed on the invert of side drain upstream and downstream of the scour checks.

j) Haulage roads must allow for the natural flow of water 

k) All stream/rivers crossing and temporary bridges shall be built to the Engineer’s approval.

A.1.3 Survey Points 

a) Roads or trails that are cut to provide temporary access for survey work must be minimized.

b) Marking of survey points must be done with the Engineer’s approval.

c) Vegetation clearing must be kept to a minimum during survey operations
	1.7.42 Monitor 

Engineer (E)/ Environmental Control Officer (ECO) 

E

Engineer (E)/ Environmental Control Officer (ECO) 

N/A

Use Existing access roads

N/A

N/A

N/A

E

E/ECO

E

N/A

E

N/A

2 Monitor

N/A

N/A 

N/A


	2.1.1 Frequency

Prior to moving onto site.

Prior to moving onto site.

Prior to moving onto site

N/A

N/A

N/A

N/A

Prior to moving onto site.

During construction period

Prior to moving onto site.

N/A

N/A

N/A

N/A

3 Frequency

N/A

N/A

N/A

	4A.2. Setting up Construction Camp

Careful planning of the construction camp can ensure that time and costs associated with environmental management and rehabilitation are reduced


	A.2.1 Layout 

a) Choice of site for the Contractor’s camp requires the Engineer’s permission and must take into account location of local residents and /or ecologically sensitive areas, including flood zones and slip/unstable zones. A site plan must be submitted to the Engineer for approval.

b) The construction camp may not be situated on a floodplain or on slopes greater than 1:3.

c) If the Contactor chooses to locate the campsite on private land, he must get prior written permission from both the Engineer and the landowner.

d) In most cases, on-site accommodation will not be required. The construction camp can thus be comprised of:

· Site office

· Ablution facilities 

· Designated first aid areas

· Eating areas 

· Staff lockers and showers (where water and waterborne are available)

· Storage areas 

· Batching plant (if required)

· Refueling areas (if required)

· Maintenance areas (if required)

· Crushers (if required)

e) Cut and fill must be avoided where possible during the set up of the construction camp.

f) The size of the construction camp should be minimized (especially where natural vegetation or grassland has had to be cleared for its construction).

g) Adequate parking must be provided for site staff and visitors.

h) The constructor must attend to drainage of the campsite to avoid standing water/or sheet erosion.

A.2.2 Ablutions 

a) Temporary chemical toilets must be provided by a company that has been approved by the Engineer. The toilets must be available for all site staff, both at the campsite, and on the site agreed by the Engineer. Toilets should be no closer than 50m from any of the two natural watercourses.

b) The construction of “long drop” toilets is forbidden.

c) Under no circumstances may open areas or the surrounding bush used as a toilet facility.

A.2.3 Provision for Camp Waste Disposal

a) Bins and / or skips shall be provided at convenient intervals for disposal of waste within the construction camp.

b) Bins should have liner bags for efficient control and safe disposal of waste.

c) Recycling and the provision of separate waste receptacles for different types of waste should be encouraged.


	E/ECO

E/ECO

E

E

E

E/ECO

E

ECO

ECO

ECO

Monitor 

ECO

ECO

ECO

ECO


	During surveys and preliminary investigations and prior to moving onto side.

During surveys and preliminary investigations. 

During surveys and preliminary investigations.

During site setup

During site setup.

During site setup.

During site setup.

On a weekly basis.

During site setup.

Ongoing

Frequency

Ongoing.

During site set-up and ongoing.

Ongoing.

During site set-up and ongoing.

	4A.3. Establishing Storage Access 

Storage areas can be hazardous, unsightly and can cause environmental pollution if not designed and managed carefully.
	A.3.1 General Substances and Materials

a) Choice of location for storage areas must take into account prevailing winds, distance to water bodies and general on-site topography.

b) Storage areas must be designated, demarcated and fenced if necessary.

c) Storage areas should be secure so as to minimize the risk of crime. They should also be safe from access by children/animal etc.

d) Fire prevention facilities must be present at all storage facilities.

e) If electrical equipment for substations is stored on site a firebreak will be around the storage area.

f)  Burning of fire breaks is to be carefully planned and managed with the assistance of the nearest Fire Department

A.3.2  Hazardous Substances and Materials

a)  Definition of hazardous substances/materials are those that are potentially: poisonous, flammable, carcinogenic or toxic.

b)  Some examples of hazardous substances/materials: 

· Diesel, petroleum oil, bituminous products 

· Cement 

· Solvent based paints 

· Lubricants 

· Explosives 

· Drilling fluids 

· Pesticides, herbicides 

· LPG

c)  Material Safety Data Sheets (MSDSs) shall be readily available on site for al chemicals and hazardous substances to be used on site. Where possible and available. MSDSs should additionally include information on ecological impacts and measures to minimize negative environment impacts during accidental release or escapes.

d)  Hazardous storage and refueling areas must be bunded with an impermeable liner to protect groundwater quality. The Contractor shall submit a method statement to the Engineer for approval.

e)  Fuel tanks must meet relevant specifications and be elevated so that leaks may be easily detected.

f)  Storage areas containing hazardous substances/ materials must be clearly signed.

g)  It is very important tha the proximity of houses, schools etc is taken into account when deciding on storage areas for hazardous substances.

h)  Residents living adjacent to the construction site must be notified of the existence of the hazardous storage area.

i)  Staff dealing with these materials/substances must be aware of their potential impacts and follow the appropriate safety measures.

j)  Contractors shall submit a method statement and plans for the storage of hazardous materials and emergency procedures.


	Monitor

ECO

ECO

ECO

ECO

N/A

N/A

E/ECO

Monitor

E/ECO

E

ECO

E

ECO

ECO

ECO
	Frequency

During site set-up.

During site set-up.

During site set-up.

During site set-up.

N/A

N/A

Ongoing

Frequency

During site set-up.

During site set-up.

During site set-up.

During surveys and preliminary investigations.

When moving onto site or as the relevant materials arrive onsite.

During staff induction and ongoing as necessary.

Prior to establishment of storage area.



	4A.4.  Materials Management Sourcing 

Materials must be sourced in a legal and sustainable way to prevent off-site environmental degradation.
	A.4.1  Sources of Materials

a) Contractors shall prepare a source statement indicating the sources of all material (including topsoil, sands, natural gravel, crushed stone, asphalt, clay liners etc), and submit these to the Engineer for approval prior to commencement of any work.

b)  Where possible, a signed document from the supplier of natural materials should be obtained confirming that they have been obtained in a sustainable manner and in compliance with relevant legislation.

c)  Where materials are borrowed  (mined), proof must be provided of authorization to utilize these material from the landowner /mineral rights owner and the Department of Mineral and Energy.
	Monitor

E/ECO

ECO

ECO


	Frequency

On award of contract

On receipt of natural materials.

On receipt of borrowed materials.

	4A.5  Education of Site Staff on General an Environmental Conduct 

These points need to be mde clear to all staff on site before the project begins.


	A.5.1  Environmental Education and Awareness

Ensure that all site personnel have a basic level of environmental awareness training. The Contractor must submit a proposal fro this training to the ECO for approval.  Topics covered include:

· What is meant by “environment”.

· Why the environment needs to be protected and conserved.

· How construction activities can impact on the environment.

· What can be done to mitigate against such impacts.

· Awareness of emergency and spills response provisions.

· Social responsibility during construction e.g. being considerate to local residents

It is the Contractor’s responsibility to provide the site foreman with no less than 1 hour’s environmental training and to ensure that the foreman has sufficient understanding to pass this information onto the construction staff. 

a)  Translators are to be used where necessary.

b)  The Engineer/ environmental control officer should be on hand to explain more difficult/ technical issues and to answer questions.

c)  The use of pictures and real-life examples is encouraged as these tend to be more easily remembered.

d) Use should be made of environmental awareness posters on site.

e)  Construction workers should be made aware that they are not to make excessive noise (e.g. Shouting / hooting) when site is near commercial residential areas.

f)  The need for a “clean site” policy also needs  to be explained to the construction workers.

A.5.2 Workers Conduct on Site
A general regard to the social and ecological well-being of the site and adjacent areas is expected of the site staff.  Workers need to be made aware of the following general rules:

a)  No alcohol/drugs to be present on site.

b)  No firearms allowed onsite or in vehicles transporting staff to/ from site, (unless used by security personnel).

c)  Prevent excessive noise.

d)  Prevent unsocial behaviour.

e)  Bringing pets onto the site is forbidden.

f)  No harvesting of firewood from the site or form the areas adjacent to it.

g) Construction staff are to make use of the facilities provided for them, as opposed to ad-hoc alternatives. (e.g. fires for cooking; the use of surroundings bush as a toilet facility are forbidden).

h)  Trespassing on private /commercial properties adjoining the site is forbidden.

i)  Driving under the influence of alcohol is prohibited.

j)  Other than pre-approved security staff, no workers shall be permitted to live on site.


	Monitor

ECO

ECO

ECO

ECO

ECO

ECO

ECO

ECO

ECO
	Frequency

During staff induction and ongoing.

Frequency

Prior to moving onto site.

Ongoing.

Ongoing.

Ongoing.

Ongoing.

During staff induction, followed by ongoing monitoring.

Induction, ongoing monitoring.

During staff induction, followed by ongoing monitoring.



	4A.6.  Dust/ AIR Pollution 

Establishment of the camp site, and related temporary works can reduce air quality 
	a)  Vehicles traveling along the access roads must adhere to speed limits to avoid creating excessive dust.

b)  Camp construction / haulage road construction – areas that have been stripped of vegetation must be dampened periodically to avoid excessive dust.

c)  The Contractor must make alternative arrangements (other than fires) for cooking and /or heating requirements. LPG gas cookers may be used provided that all safety regulations are followed.


	Monitor

ECO

ECO

E
	Frequency

Ongoing.

Ongoing- more frequently during dry and wind conditions.

Ongoing.

	4A.7.  Soil Erosion

The description of vegetation during preliminary activities on site greatly increases the risk of erosion.


	a)  The time that stripped areas are left open to exposure should be minimized wherever possible.  Care should be taken to ensure that lead times are not excessive.

b) Wind screening and stormwater control should be undertaken to prevent soil loss from the site.

c)  Procedures that are in place to conserve topsoil during the construction phase of the project are to be applied to the set up phase i.e. topsoil is to be conserved while providing access to the site and setting up the camp.


	4 Monitor 

E

E

ECO


	5 Frequency

During surveys and preliminary investigations.

During site set-up.

During site set-up.

	4A.8.  Stormwater 

Serious financial and environmental impacts can be caused by unmanaged stormwater 


	a)  To prevent stormwater damage, the increase on stormwater run-off resulting from construction activities must be estimated and the drainage system assessed accordingly.  A drainage plan must be submitted to the Engineer for approval and must include the location and design criteria of any temporary stream crossing (sitting and return period etc.)

b)  During site establishment, stormwater culverts and drains are to be located and covered with metal grids to prevent blockages if deemed necessary by the Engineer. (e.g. due to demolition work).


c)  Temporary cut off drains and berms may be required to capture stormwater and promote infiltration.


	E

E

ECO
	During surveys and preliminary investigations.

During site set-up.

During site set-up.

	4A.9.  Water Quality

Incorrect disposal of substances and materials and polluted run-off can have serious negative affects on groundwater quality.
	a) Storage areas that contain hazardous substances must be bunded with an approved impermeable liner.

b)  Spills in bunded areas must be cleaned up, removed and disposed of safely from the bunded area as soon after detection as possible to minimize pollution risk and reduced bunding capacity.

c)  A designated, bunded area is to be set aside for vehicles washing and maintenance. Materials caught in this bunded area must be disposed of to a suitable waste site or as directed by the Engineer.

d)  Provision should be made during site set up for all polluted run off to be treated to the Engineer’s approval before discharged into the stormwater system (This will be required for the duration of the project).
	Monitor

E

E/ECO

E/ECO

E/ECO
	Frequency

During site set-up.

During site set-up and as often as possible on an ongoing basis.

During site set-up.

During site set-up, to be monitored weekly.

	4A.10.  Conservation of the Natural Environment

The  wetland and Indigenous forest in the project area require particular attention


	A.10.1  Fauna and Flora 

a)  No indigenous vegetation/trees may be cleared/removed without prior permission from the ECO.

b)  The forest and wetland in the area need to be protected. The ECO must mark limits around the forest and wetland before the Contractor any work in the vicinity of the forest.

c) Care must be taken to avoid the introduction of alien plant species to the site and surrounding areas.  (Particular attention must be paid to imported material).

d)  Disturbance to birds, animals and reptiles and their habitats should be minimized wherever possible.

A.10.2  Sensitive Habitats

A thirty-meter buffer zone (or a suitable width) from the edges of the wetland should be determined by a wetland ecologist and demarcated by the contractor. No development activity is to occur within the buffer zone. Temporary bonnox type fencing should be used and should be moved in phases as the construction progresses from one area to the next.
	6 Monitor

N/A

E/ECO

ECO

E/ECO

N/A
	7 Frequency

N/A.

During site set-up.

Ongoing in campsite, haulage areas.

During surveys and preliminary investigations and ongoing.

N/A`.



	4A.11.  Set up of Waste Management Procedures 
	a) The excavation and use of rubbish pits on site is forbidden.

b) Burning of waste is forbidden.

c)  A fenced area must be allocated for waste sorting an disposal.

d) Individual skips for different types of waste (e.g. “household” type refuse, building rubble, etc) should be provided.
	ECO

ECO

ECO

ECO
	Ongoing.

Ongoing.

During site set-up.

During site set-up.



	4A.12. SOCIAL impacts – Visual & Noise

It is important to take notice of the needs and wishes of those living or working adjacent to the site. Failure to do say can cause disruption to work and increase costs in the form of delays.
	A.12.1  Public Participation

a)  During the set up phase of the project, the Contractor needs to make contact with those people that are Interested or Affected by the development (I&AP’s).

b)  These people will usually have been identified by the environmental consultant that was assigned to the project.  If this wasn’t the case, the I&AP’s can be identified as those who either:

· Live close to the site

· Work close by to the site

· Will have their services /infrastructure affected by the project 

· Have a general interest in the project

· The Councilor for the ward in which the construction is taking place

A.12.2.  Noise Impact 

a)  Construction vehicles are to be fitted with standard silencers prior to the beginning of construction.

b)  Equipment that is fitted with noise reduction facilities (e.g. Side flaps, silencers etc) will be sued as per operating instructions and maintained properly during site operations.

A.12.3  Visual Impacts 

a)  Storage facilities, elevated tanks and other temporary structures onsite should be located such that they have as little impact on local residents as possible.


b)  In areas where the visual environment is particularly important (e.g. along commercial/ tourism routes), the site may require screening in the form of shade cloth or other suitable materials prior to the beginning of construction.

c)  Special attention should given to the screening of highly reflective materials on site.


	Monitor

E

ECO

ECO

ECO

E/ECO

E/ECO

ECO
	Frequency

Prior to moving onto site.

Prior to moving onto site

Prior to moving onto site.

Ongoing.

During surveys and preliminary investigations and site set-up.

During surveys and preliminary investigations and site set-up.

During site set-up.

	4A.13.  Cultural Environment 
	Prior to the commencement of construction, all staff need to know what possible archaeological or historical objects of value may look like, and to notify the Engineer / Contractor should such an item be uncovered
	ECO
	During site set-up and ongoing.


	4A.14.  Security and Safety
	A.14.1  Fencing 

a)  Securing the site in order to reduce the opportunity of criminal activity in the locality of the construction site.

b)  The sites should be fenced and manned to control the access of people.  

c) Potential hazardous areas such as trenches are to be demarcated and clearly marked.

A.14.2  Lighting 

Lighting on site is to be set out to provide maximum security and to enable easier policing of the site, without creating a visual nuisance to local resident or businesses.

A.14.3  Risks Associated with Material on Site

a) Material stockpiles or stacks, such as, pipes must be stable and well secured to avoid collapse and possible injury to site/ local residents.

b) Flammable materials should be stored as far as possible from adjacent residents/b businesses.

c)  Fire fighting equipment should be present onsite at all times as per OHSA.

d)  Obstruction to drivers’ line of site due to stockpiles and stacked materials must be avoided, especially at intersections and sharp corners.

e)  No materials are to be stored in unstable or high risk areas such as in floodplains or on steep slopes.

f)  All I&AP’s should be notified in advance of any known potential risks associated with the construction site and the activities on it.

Examples of these are:

· Stinging of power lines 

· Blasting 

· Earthworks/earthmoving machinery on steep slopes above houses/infrastructure

· Risk to residences along haulage roads/ access routes
	Monitor

E

E

ECO

E/ECO

ECO

ECO

ECO

ECO

ECO

ECO


	Frequency

During site set-up.

During site set-up.

During site set-up.

During site set-up.

Ongoing.

Ongoing.

Ongoing.

Ongoing.

Ongoing.

24hrs prior to the activity in question


SECITON 4B: MANAGEMENT OF CONTRUCTION ACTIVITIES AND WORKFORCE

	4B.1.  Access to Site 
	B.1.1  Haulage Roads 

a)  Contactors shall ensure that all side an mitre drains and scour check walls on access and haul roads are functioning properly and are well maintained.

B.1.2  Maintenance of Access

a) Contractor should ensure that access roads are maintained in good condition by attending to potholes, corrugations and stormwater damage as soon as these develop.

b)  If necessary, staff must be employed to clean surfaced roads adjacent tot construction sites where materials have been split.

c)  Unnecessary compaction of soils by heavy vehicles must be avoided; construction vehicles must be restricted to demarcated access, haulage routes and turning areas.

d)  Cognisance of vehicles weight/ dimensions must be taken when using access constructed our of certain materials. E.g. paved surface/ cobbler entranceways.


	8 Monitor 

E

E

ECO

ECO

E
	9 Frequency 

Weekly and after heavy rains

Weekly inspection.

When necessary.

Ongoing.

Ongoing.

	4B.2.   Maintenance of Construction Camp
	B.2.1  Surfaces
a)  The Contractor must monitor and manage drainage of the camp site. To avoid soil erosion.

b) Run-off from the campsite must not discharge into neighbours’ properties.

B.2.2 Ablution

a) Chemical toilets are to be maintained in a clean state and should be moved to ensure that they adequately service the work areas.

b) The Contractor is to ensure that open areas or the surrounding bush are not being used as a toilet facility.

B.2.3 Camp Waste Disposal

a) The Contractor shall ensure that all litter is collected from the work and camp areas daily.

b) Bins and/or skips should be emptied regularly and waste should be disposed of at a registered landfill site.  Waybills for all such disposals are to be kept by the Contractor for review by the Engineer /ECO.

c) A registered chemical waste company is to be used to remove waste from chemical toilet on site.

B.2.4 Eating Areas 

a) Eating areas should be regularly serviced and cleaned to ensure the highest possible standards of hygiene and cleanliness.

b) All litter throughout the site should be picked up and placed in the bins provided.

B.2.5 Housekeeping 

a) The Contractor shall ensure that his camp and working areas are kept clean and tidy at all times 


	Monitor

E

E

ECO

ECO

ECO

ECO

ECO

10 Monitor

ECO

ECO

E/ECO


	Frequency

Ongoing.

Ongoing.

Weekly inspection.

Weekly inspection.

Ongoing.

Weekly.

Ongoing.

11 Frequency 

Daily 

Daily.

Weekly monitoring

	4B.3.  Staff Conduct 
	B.3.1 Environmental Education and Awareness

a) The Contractor must monitor the performance of construction workers to ensure that the points relayed during their induction have been properly understood and are being followed.  If necessary, the ECO and /or a translator should be called to the site to further explain aspects of environmental or social behaviour that are unclear.

B.3.2 Worker Conduct on Site

a) The rules explained in the worker conduct section (see section A.5.2 of this EMP), must be followed at all times.


	Monitor

E/ECO

ECO
	Frequency

Ongoing monitoring. 

Ongoing.

	4B.4.   Dust/ Air Pollution

Main causes of air pollution are dust from vehicle movements and stockpiles, vehicle emissions and fires
	a) Vehicles traveling to and from the construction site must adhere to speed limits so as to avoid producing excessive dust.

b) A speed limit of 30km/hr must be adhered to on all dirt roads.

c) Access and other cleared surfaces must be dampened whenever possible and especially in dry and windy conditions to avoid excessive dust.

d) Where dust is unavoidable in residential or commercial areas, screening will be required utilizing wooden supports and shade cloth.

e) Vehicles and machinery are to be kept in good working order and to, meet manufactured specification fro safety, fuel consumption etc.

f) Should excessive emissions be observed, the Contractor is to have the equipments seen to as soon as possible.

g) No fires are allowed on site except for burning of firebreak.

h) Stockpiles may cause dust and so must be managed in by the guidelines in Materials Management in section B.9.1
	Monitor

E

E

E

E

ECO

E

E

E


	Frequency

Ongoing.

Ongoing.

Ongoing.

As directed by Engineer.

Ongoing.

As directed by the Engineer.

Ongoing 

Ongoing.



	4B. 5 Soil Erosion 
	B.5.1 Topsoil Stripping and Stockpiling
Once an area has been cleared of vegetation, the top layer (nominally 150mm) of soil should be removed and stockpiled in a designated area.

B.5.2 Exposed Surfaces 

The full length of the works shall not be stripped of vegetation prior to commencing other activities.  The time that stripped areas are exposed shall be minimized wherever possible.

a) Top-soiling and revegetation shall commence immediately after the completion of an activity and at an agreed distance behind any particular work front.

b) Stormwater control (See B6) and wind screening should be undertaken to prevent soil loss from the site.

c) Side tipping of spoil and excavated materials shall not be permitted – all spoil material shall be disposed of as directed by the Engineer.

d) Battering of all banks shall be such that cut and fill embankments are no steeper than previous natural slopes unless otherwise permitted by the Engineer. Cut and fill embankments steeper than previous ground levels shall be re-vegetated immediately on completion of trimming or shall be protected against erosion using bioengineered stabilization measures.   Deep-rooted vegetation such as Vetiver grass is effective to stabilize steeper embankments,


	12 Monitor

ECO

E/ECO

ECO

E

E

ECO
	13 Frequency

Ongoing.

Ongoing.

As each activity is completed.

Ongoing.

Ongoing.

As the cut and fill activity is completed.

	
	e) All embankments, unless otherwise directed by the Engineer, shall be protected by an off drain to prevent from cascading down the face the embankment and causing erosion.


	Monitor

E
	Frequency

Immediately after the creating of the embankment/ stripping of vegetation.



	4B.6.   Stormwater 

Measures in this section are aimed at reducing the erosive potential of stormwater 
	B.6.1 General Principles: 

a) The Contractor shall not in any way modify nor damage the banks or bed of streams, rivers, wetlands, other open water bodies and drainage lines adjacent to or within the designated area, unless required as pert of the construction project specification. Where such disturbance is unavoidable, modification of water bodies should be kept to a minimum in terms of:

· Removal of riparian vegetation

· Opening up of the stream channel

b) Earth, stone and rubble is to be properly disposed of so as not to obstruct natural water pathways over the site. i.e.: these materials must not be placed in stormwater channels, drainage lines or rivers.

c) There should be a periodic checking of the site’s drainage system to ensure that the water flow is unobstructed.

d) The use of high velocity stormwater pipelines should be avoided in favor of open, high friction, semi-permeable channels wherever feasible 

e) A number of smaller stormwater outfall points should be constructed rather than a few large outfall points.

f) Stormwater outfalls should be designed to reduce flow velocity and avoid stream-bank and soil erosion. 
	14 Monitor

ECO

E

E/ECO

E/ECO

E/ECO

E/ECO
	15 Frequency

Ongoing.

Monitoring throughout the duration of the project.

Monthly checking

As directed by Engineer

As directed by Engineer



	
	B.6.2 Stormwater Detention Ponds
a) Detention ponds should be vegetated either with wetland vegetation or grass from the Revegetation Specification.  The detention ponds must not block the water flow, but should encourage spreading of the flow over wider areas to reduce velocity and encouraged infiltration.

b) Peak stormwater discharge from the site/area should not be increased with development of the site/area. Stormwater should be detained on site through the use of stormwater detention ponds wherever possible. A series of detention ponds may be required where flow volumes are high.

B6.3  Unchanneled Flow

a) During construction unchanneled flow must be controlled to avoid erosion. Where large areas of soil are left exposed, rows of straw/hay or bundles of cut vegetation should be dug into the soil in contours to slow surface wash and capture eroded soil. The spacing between rows will be dependant on slope.

b) Where surface run-off is contracted (e.g. along exposed roadways/tracks), flow should be slowed by contouring with hay bales or bundled vegetation generated during site clearance operation. If the area must be used for construction vehicles, berms may be used instead.   The berms must at least 30cm high and well compacted. The berms should channel concentrated flow into detention ponds or areas protected with hay bales for flow reduction and sediments capture.


	16 Monitor 

ECO

E/ECO

E/ECO

17 Monitor

E/ECO


	18 Frequency

On completion of detention ponds

As directed by Engineer and ongoing monitoring

As surfaces become exposed 

19 Frequency

Ongoing

	4B.7. Water  

Quality 

Soil erosion and sediment is detrimental to water quality. Mismanagement of polluted run-off from vehicle and plant washing and wind dispersal of dry materials into rivers and watercourses are detrimental to water quality.
	a) Mixing /decanting of all chemicals and hazardous substances must take place either on a tray or on an impermeable surface. Waste fro these should then be disposed of to a suitable waste site.

b) Every effort should be made to ensure that any chemicals or hazardous substances do not contaminate the soil or ground water on site.

c) Care must be taken to ensure that run-off from vehicle or plant washing does not enter the groundwater. Wash water must be passed through a three-chamber SOG trap prior to being discharged as effluent to a regular municipal sewer.

d) Site staff not be permitted to use any stream, river, other open water body or natural water source adjacent to or within the designated site for the construction or related activities. Municipal water (or another source approved by the Engineer) should instead be used for all activities such as washing of equipment or disposal of any type of waste, dust suppression, concrete mixing, compacting etc.

e) Emergency contact numbers in should be listed and openly displayed in order to speedily deal with spillages and contamination of aquatic environments should it occur.


	20 Monitor 

ECO

ECO

ECO

ECO

E/ECO
	21 Frequency

Regular monitoring.

Regular monitoring.

Regular monitoring 

Regular monitoring.

As the need arises

	4B.8.  Conservation of Natural Environment

The patch of forests specifically identified in the EMP should be avoided altogether. The buffer needs to be upheld at all cost.


	B.8.1 Fauna and Flora 

As the work front progresses the Contractor is to check that any vegetation clearing has the prior permission of the ECO.

a) Only trees that have NOT been marked beforehand are to be removed.

b) Gathering of firewood, fruit, medicinal plants, crops, or any other natural material on site or in areas adjacent to the site is prohibited.

c) The hunting of birds and animals on site and in surrounding areas is forbidden.

d) Snares and traps on site and in surrounding areas are forbidden.

e) Immediate revegetation of stripped areas and removal of aliens by weeding must take place.  This significantly reduces the amount of time and money that must be spent on alien plant management during rehabilitation.

f) Alien vegetation encroachment onto the site as a result of construction activities must be controlled during construction.


	Monitor

E

N/A

ECO

ECO

ECO

ECO

ECO


	Frequency

Ongoing.

N/A

Ongoing.

Ongoing.

Ongoing

Ongoing.

Twice – monthly monitoring.



	
	g) Where possible, cleared indigenous vegetation should be kept in a nursery for use at a later stage in the rehabilitation process.


	22 Monitor 

N/A
	23 Frequency

N/A

	4B.9.  Materials Management
	B.9.1 Stockpile Management 

a) Stockpiles should not be situated such that they obstruct natural water pathways.

b) Stockpiles should not exceed 2m in height unless otherwise permitted by the Engineer.

c) If stockpiles are exposed to windy conditions or heavy rain, they should be covered either by vegetation or cloth, depending on the duration of the project. Stockpiles may further be protected by the construction of berms or low brick walls around their bases.

d) Stockpiles should be kept clear of weeds and alien vegetation growth by regular weeding.

9.2 Handling of Hazardous Materials

a) All concrete mixing must take place on a designated, impermeable surface.

b) No vehicles transporting concrete to the site may be washed on site.

c) No vehicles transporting, placing or compacting asphalt or any other bituminous product may be washed on site.

d) Lime and other powders must not be mixed during excessively windy conditions.

e) All substances required for vehicle maintenance and repair must be in sealed containers until they can be disposed or /removed from the site.

f) Hazardous substances / material are to be transported in sealed containers or bags.

g) Spraying of herbicides/ pesticides should not take place under windy conditions and must comply with OHSA specs and other chemical handling laws

h) The emergency numbers should be consulted should any accident /spillages of hazardous substances and /or materials take place.  The Contractor is to outline a method statement for the dealing of accidents /spillages of hazardous materials.  This statement must be handed to the Engineer as well as to DWAF should the incident occur near to a body of water.


	Monitor

E/ECO

E

ECO

ECO

ECO

ECO

ECO

ECO

ECO

E/ECO

ECO

ECO
	Frequency

Location as directed by the Engineer.

As this becomes necessary.

Monthly monitoring

Ongoing monitoring.

Ongoing monitoring.

Monthly 

Ongoing monitoring.

Ongoing monitoring.

Ongoing monitoring

Ongoing monitoring

	4B.10.  Waste Management 

Definition: “Refuse” refers to all construction waste (such as rubble, asphalt milling, cement, bags, waste cement, timber, cans, other containers, wire and nails) household and office waste
	B.10.1 On-Site Waste Management
a) Refuse must be placed in the designated skips/ bins, which must be regularly emptied. These should remain within demarcated areas and should be designed to prevent reuse from being blown out by wind.

b) In addition to the waste facilities within the construction camp, provision must be made for waste receptacles to be placed at intervals along the work front.

c) Littering on site is forbidden and the site shall be cleared of litter at the end of each working day.

d) Recycling is to be encouraged by providing separate receptacles for different types of waste and making sure that staff are of their uses.

10.2 Waste disposal

24 Non-hazardous Waste 

All waste must be removed from the site and transported to a landfill site which must be identified prior to commencement of work.

a) Waybills proving disposal at each shall be provided fro the Engineer’s inspection.

b) Construction rubble shall be disposed off in pre-agreed, demarcated spoil dumps that have been approved by the Engineer, or at disposal sites.

c) Waste from chemical toilets should be disposed of regularly and in a responsible and in a responsible manner by a registered waste contractor.  Care must be taken to avoid contamination of soils and water, pollution and nuisance to adjoining areas.

25 Hazardous Waste 

a) Hazardous waste disposal must be carried out by an approved waste Contractor.  Waybills for this should be provided.

b) A sump (earth or other) must be created for concrete waste. This is to be de-slugged regularly and the cement waste is to be removed to a tip site as approved by the engineer and ECO.


	26 Monitor

ECO

ECO

ECO

ECO

ECO

E/ECO

ECO

ECO

E/ECO

ECO
	27 Frequency

Ongoing monitoring 

Ongoing monitoring

Ongoing monitoring 

Ongoing monitoring.

Checked at each site meeting.

Ongoing monitoring

Monitored weekly and at the start of builders’ holidays.

Ongoing

During establishment and ongoing 

Ongoing

	4B.11.   Social Impacts 

Regular communication between the Contractor and Interested and Affected Parties  (I&AP’s) is important for the duration of the contract
	B.11.1 Disruption of Infrastructure and Services

a) Contractor’s activities and movement of staff to be restricted to designated construction areas.

b) Should the construction staff be approached by members of the public or other stakeholders, they should assist them in locating the Engineer or Contractor, or provide a number on which they may contact the Engineer or Contractor.

c) The conduct of the construction staff when dealing with the public or other stakeholder shall be in a manner that is polite and courteous at all times. Failure to adhere to this requirement may result in the removal of staff from site by the Engineer.

d) Disruption of access for local residents must be minimized and must have the Engineer’s permission.

e) The Contractor is to inform neighbours in writing of disruptive activities at least 24 hours beforehand. This can take place by way of leaflets placed in the postboxes giving the Engineer and Contractor’s details or other methods approved by the Engineer.

B.11.2   Visual Impacts 

a) Lighting on the construction site should be pointed downwards and away form oncoming traffic and nearby houses.

b) The site must be kept clean to minimize the visual impact of the site

c) If screening is being used, this must be moved and re-erected as the work front progresses.

B.11.3 Noise

a) Machinery and vehicles are to be kept in good working order for the duration of the project to minimize noise nuisance to neighbours.

b) Notice of particularly noisy activities must be given to residents/ businesses adjacent to the construction site.

Example of these include:

· Noise generated by jackhammers 

· Blasting 

· Drilling 

· Dewatering pumps

c) Noisy activities must be restricted to the times given in the Project Specification or General Conditions of Contract.


	28 Monitor 

E

E/ECO

E

E

E/ECO

ECO

ECO

ECO

ECO

E/ECO

E/ECO
	29 Frequency 

Ongoing.

Ongoing.

Ongoing.

Ongoing.

At least 24 hrs prior to the activity taking place.

Ongoing.

Ongoing- weekly monitoring.

Ongoing.

Ongoing.

At least 24 hrs prior to the activity taking place.

	
	B.11.4 Communication with Interested and Affected Parties (I&AP’s)

a) The Engineer and Contractor are responsible for ongoing communication with those people that are interested in /affected by the project.

b) A complaint register should be housed at the site office. This should be in carbon copy format, with numbered pages. The Contractor must account for any missing pages. This register is to be tabled during monthly site meetings.

c)  I&AP’s need to be made aware of the existence of the complaints book and the methods of communication available to them.

d) Queries and complaints are to be handled by:

· Documenting details of such communications

· Submitting these for inclusion in complaints register.

· Brining issues to Engineer’s attention immediately

· Taking remedial action as per Engineer’s instruction

e) Selected staff are to be made available for formal consultation with I&AP’s in order to:

· Explain construction process

· Answer questions
	30 Monitor 

E/ECO

ECO

E/ECO


ECO

ECO


	31 Frequency

Monthly

Monthly

Ongoing.

Ongoing 

Ongoing on a monthly basis and when required

	4B12.  Cultural Environment 
	a) Possible items of historical or archaeological value include old stone foundations, tools, clayware, jewellery, remains, fossils etc.

b) Should something of this nature be uncovered, the Research and Professional Services Division of AMAFA should be contacted and work should be stopped immediately. AMAFA’s head office is in Ulundi and their office in Pietermaritzburg will address any queries within KZN.

The facilitator should be contacted on telephone no. 033-3946543, fax 033-3426097.


	E/ECO
	As required.


SECTION 4C: POST CONSTRUCTION ACTIVITIES

	4C.1.  Construction Camp 
	a) All structures comprising the construction camp are to be removed from site.

b) The area that previously housed the construction camp is to be checked for spills o f substances such as oil, paint etc. and these should be cleaned up.

c) All hardened surfaces within the construction camp area should be ripped, all imported material removed, and the area shall be top-soiled as regressed using the guidelines set out in the revegetation specification that form part of this document.

d) The Contractor must arrange the cancellation of all temporary services.
	32 Monitor

E

E

E

E
	33 Frequency

Project completion

Project completion

Project completion

Project completion

	34 4C.2 Vegetation
	a) All areas that have bee disturbed by construction activities (including the construction camp area) must be cleared of alien vegetation.

b) Open areas are to be re-planted 

c) All vegetation that has been cleared during construction is to be removed from site or used as much as per the revegetation specification, (except for seeding alien vegetation).

d) The Contractor is to water and maintain all planted vegetation until the end of the defects liability period and is to submit a method statement regarding this to the Engineer.
	E

E

E

E
	Project completion

Project completion 

Project completion

Project completion



	4C.3 Land Rehabilitation
	a) All surfaces hardened due to construction activities are to be ripped and imported materials thereon removed.

b) All rubble is to be removed from the site to and approved disposal site or approved by the Engineer.  Burying of rubble onsite is prohibited.

c) The site is to be cleared of all litter.

d) Surfaces are to be checked for waste products form activities such as concreting or asphalting and cleared in a manner approved by the Engineer.

e) All embankments are to be trimmed, shaped and replanted to the satisfaction of the Engineer.

f) Borrow pits are to be closed and rehabilitated in accordance with the DME-approved management plan for each borrow pit. The Contractor shall liaise with the Engineer regarding these requirements.

g) The Contractor is to check that all watercourses are fee from building rubble, spoil materials and waste materials.
	ECO

ECO

ECO

ECO

E/ECO

E

ECO
	Project completion 

Project completion

Project completion

Project completion

Project completion

Project completion

Project completion.

	4C.4 Material and Infrastructure

	a) Fences, barriers and demarcations associated with the construction phase are to be removed form the site unless stipulated otherwise by the Engineer.

b) All residual stockpiles must be removed to spoil or spread onsite as directed by the Engineer.

c) All leftover building materials must be returned to spoil or spread on site as directed by the Engineer.

d) The Contractor must repair any damage that the construction works has caused to neighbouring properties.


	35 Monitor

E

E

ECO

E


	36 Frequency

Project completion

Project completion

Project completion

Project completion

	37 4C.5 General 


	a) The Engineer, ECO and the Contractor need to approve all remediation activities and to ensure that the site has been restored to a condition approved by the Engineer.

b) Temporary roads must be closed and access across these blocked.

c) Access or haulage roads that were built across watercourses must be rehabilitated by removing temporary bridges and any other materials placed in / or near to watercourses.  Revegetation of banks or streambeds must be as necessary to stabilize these and must be approved by the Engineer.

d) All areas where temporary services were installed are to be rehabilitated to the satisfaction of the Engineer.


	E/ECO

E/ECO

E/ECO

E/ECO


	On completion of the construction & maintenance phases

On completion of construction

On completion of construction 

On completion of construction




SECTION 5. CONCLUSIONS AND RECOMMENDATIONS

The sensitive environment along the pipe line route is the patch of indigenous forest located at the start area of the project. This forest need to be avoided by all means. Other construction impacts are minimal and of low significance. Should the EMP be adequately implemented, potential impacts could be further reduced. The concluding recommendations are:

· Contractors need to follow the environmental management plan;

· The development need to benefit the community in a tangible manner, and therefore, attempts need to be made to integrate community needs and aspirations into the implementation processes of the development;

· The contractor need to show concerns for health in general and the health safety of the employees in particular;

· Where appropriate, the contractor must use local labour as much as possible; 

· In terms of the National Environmental Management Act 107 of 1989 every body is required to take reasonable measures to ensure that they do not pollute the environment. Reasonable measures include informing and educating employees about the environmental risks of their work and training them to operate in an environmentally acceptable manner;

· Furthermore in terms of the Nation Environmental Management Act 107 of 1998 the cost of repair for any environmental damage shall be borne by the person responsible for the damage.

	PART C3

ENGINEER’S QUALITY MANAGEMENT SPECIFICATION


1. INTRODUCTION

ZIYANDA Consulting cc subscribes to a Quality Management System accredited by a number of certification bodies including ISO 9001.

This document/specification summarises the Quality Control Procedures used by ZIYANDA Consulting in the Quality Assurance and Control on site works. These procedures are to be used by Engineer’s Representative Staff (i.e. ER and his assistants) and the Contractor’s staff on the following commonly encountered sites;

· Pipelines

· UPVC Pipelines

· Steel Pipelines

· Reservoirs

· Building Works

· Roadworks

The procedures have been developed as “intellectual” property of ZIYANDA Consulting and may only be used on sites managed by ZIYANDA Consulting. Any other use is subject to consent/agreement with ZIYANDA Consulting. 

All references to approval by ER require that the Contractor (via the Site Agent) initiates the necessary request for approval). In addition the Contractor will be required to maintain a copy of all records as required by this Specification. 

The application of the procedures will be agreed as appropriate between the Contractor’s Site Agent and the Engineer (or his Representative) at the commencement of construction activities,.

It will be deemed that the Contractor has incorporated in his completion period and pricing, the necessary requirements to comply with this Specification fully.

1.1
Elements of Site Quality Assurance

The elements of Site Quality Assurance comprise the following:

· general elements that apply to all sites and 

· site specific elements that are specific to sites and may be dependent on the type of construction. 

2. GENERAL ELEMENTS APPLICABLE TO ALL SITES

2.1
Construction Quality Control Organization

This section presents the requirements of key site personnel involved on construction sites, i.e. Engineer’s Representative (ER) staff and Contractor’s staff. The following quality assurance procedures for site quality assurance personnel should be followed:

Engineer’s Quality Assurance Personnel

The following ER staff appointments’ procedure should be followed to ensure the right superintendence on contracts:

	Item
	Activity
	Remarks
	Responsible Party
	Approval by

	1
	Appointment of Engineer for contracts
	Stated in contract data
	Engineer
	Employer

	2
	Supervision staffing arrangements
	Proposed prior to construction work
	Engineer
	Employer

	3
	Site staff 
	Proposal for site personnel including CV’s
	Engineer
	Employer

	4
	Roles
	Delegation of powers by Engineer
	Engineer
	Engineer


The site staff will comprise the Engineer’s Representative (ER) and ER’s assistants (Field Officers):

(a) Engineer’s Representative (ER)

The ER is the primary point of contact for the Engineer on all construction management issues. The ER will monitor and approve each contractor’s quality submittal to ensure that the project is meeting the specifications and requirements. The ER will manage the implementation of the CQAP at the project sites with assistance from Field Officers appointed by the Engineer. 

(b) ER Assistants/Field Officers (FO’s)

Field Officers (FOs) are responsible to the ER and support the ER’s management of the CQAP. The FOs will monitor the day-to-day activities of the contractor. This includes ensuring that contractors comply with the drawings and specifications, applicable SABS standards, good workmanship, and the CQC requirements. As part of this effort, FOs will:

· conduct independent inspections to verify the quality of the work;

· participate in contractor inspections;

· review test and inspection reports; and

· ensure that the required documentation is submitted.

The FOs will be alert to detect, record, and report any deviation from the contract documents, including calling any deficient item to the attention of the ER and the contractors’ Site Agents. The FOs will keep accurate and detailed records of the contractor’s performance and progress, delivery of materials, and other pertinent matters, including the daily inspection report. 

2.2
Contractor’s Quality Assurance Personnel

The contractors are responsible for the quality control of their constructed work product as well as the necessary inspections and tests required to ensure that their work complies with the contract documents. 

2.2.1
Contractor’s  Site Staff

The contractors’ Site Agents are the primary point of contact for the Contractors on all construction management issues. The Site Agents must be full-time on site for the contractors. The Site Agents must have full authority to institute any and all actions necessary for the successful implementation of the CQC program to ensure compliance with the drawings and technical specifications.  The following procedures apply with respect to appointment of the contractor’s key personnel:

	Aspect
	Remarks
	Approval By
	When

	Appointment of Site Agent
	As per tender for quality based evaluated tenders
	Engineer
	Prior to commencement of construction

	Appointment of Site Forepersons
	As per tender for quality based evaluated tenders
	Engineer
	Prior to commencement of construction


2.3
Site Establishment

The Engineer’s Representative shall inspect and approve/disapprove contractor’s site establishment using Quality Procedure Form QC 01.

2.4
General

For all projects the ER must undertake the following general items as appropriate:

	1
	Confirm “Permission to Occupy” has been received from the relevant authority.

	2
	“Handover of Site” to Contractor to be confirmed in writing.

	3
	Inspect and approve Site Establishment (Form QC 01).

	4
	Setup Site Files/Filing System. 

	5
	Ensure a copy of the Contract Document is retained on Site by the Contractor.

	6
	Ensure a full set/s of approved drawings is/are retained on Site by the Contractor.

	7
	Maintain a Drawing Register.

	8
	Ensure a copy of the latest Contract Program is clearly displayed on Site.

	9
	Establish Quality Assurance Procedures and carry out inspections as and when required.

	10
	Issue Site Instructions as and when required.

	11
	Ensure Safety File, including Dept. of Labour notification, is up to date and on Site and all relevant regulations, including issuing of PPE, are strictly adhered to.

	12
	Ensure all relevant information is recorded in a daily Site Diary and counter signed.

	13
	Hold regular Work Meetings with the Contractor.

	14
	Hold regular Site Meetings with the Client, Professional Team and the Contractor. 

	15
	Maintain a copy of the Environmental Record of Decision on Site


3. SITE SPECIFIC QUALITY ASSURANCE PROCEDURES

Quality assurance inspections and testing will be used to verify the adequacy and effectiveness of the contractor’s quality control program. The Engineer’s Quality Assurance Personnel detailed above will provide inspection and supervision within the scope of work, which includes monitoring of the following construction activities:

· Manufacture of materials

· Transporting and off-loading and storage of construction materials

· Inspection of construction activities, including:

· Pipework

· Steel

· uPVC

· Reinforced Concrete Reservoirs

· Building Works

· Pump stations (mechanical & electrical installations)

· Roadworks

The Contractor will be required to formally request for inspection for any activity which he deems to be complete before proceeding to the next stage of the whole operation. Formal requests must be filled in the  relevant QC Form. 

Contractor Deficiency Correction

When material, performed work or installation is found to be deficient and/or does not meet the project specifications, the Engineer’s QA personnel will assure deficiency correction is implemented. In addition to results of an inspection being recorded on the relevant QC Form, in the event of inspection failure, the Engineer’s QA personnel will fill in Form QC 008 “Failure Report”, to record the deficiencies. A copy of this report will be handed over to the Contractor’s Site Agent. The Contractor will implement corrective actions to remedy work that is not in accordance with the drawings and specifications. The corrective actions will include removal and replacement of deficient work using methods approved by the ER. Removal must be done in a manner that does not disturb work that meets QC/QA criteria; otherwise, the disturbed material must also be removed and replaced. Replacement must be done in accordance with the corresponding technical specifications. Replacement will be subjected to the same scope of QC/QA inspection and testing as the original work. If the replacement work is not in accordance with the drawings and specifications, the replacement work will be removed, replaced, re inspected and re-tested.

Activities which specifically require approval before the next stage can proceed are as detailed in this section. 

3.1
Pipework

The following procedures will be used for pipework quality assurance:

3.1.1
uPVC Pipework

The ER is responsible for ensuring the following quality assurance procedure is followed, as a minimum:

	1
	Inspect & Approve Setting Out (Form QC 001).

	2
	Inspect & Approve Pipeline Trenches (Form QC 002).

	3
	Inspect & Approve Pipeline Bedding (Form QC 003).

	4
	Inspect & Approve Pipe Installation – PVC (Form QC 004B).

	5
	Inspect & Approve Pipeline Pressure Testing (Form QC 006).

	6
	Inspect & Approve Backfilling to Trenches (Form QC 007).


Copies of the ZIYANDA Consulting’s forms are available for inspection at the offices of ZIYANDA Consulting cc. 

3.1.2 Steel Pipework

The ER is responsible for ensuring the following quality assurance procedure is followed, as a minimum:

	1
	Inspect & Approve Setting Out (Form QC 001).

	2
	Inspect & Approve Pipeline Trenches (Form QC 002).

	3
	Inspect & Approve Pipeline Bedding (Form QC 003).

	4
	Inspect & Approve Pipe Installation – Steel (Form QC 004A).

	5
	Inspect & Approve Welding of Pipes (Form QC 005).

	6
	Inspect & Approve Pipeline Pressure Testing (Form QC 006).

	7
	Inspect & Approve Backfilling to Trenches (Form QC 007).


Copies of the ZIYANDA Consulting’s forms are available for inspection at the offices of ZIYANDA Consulting cc. 

3.2
Reinforced Concrete Works

The ER is responsible for ensuring the following quality assurance procedure is followed, as a minimum:

	1
	Inspect & Approve Setting Out (Form QC 001).

	2
	Inspect & Approve Excavations (Form QC 008).

	3
	Inspect & Approve Backfilling to Excavations (Form QC 009).

	4
	Inspect & Approve Excavations prior to Blinding (Form QC 010).

	5
	Inspect & Approve Cast Concrete (Form QC 016).

	6
	Inspect & Approve Structure prior to Concreting (Form QC 015).

	7
	Inspect & Approve Cast Concrete (Form QC 016).

	8
	Inspect & Approve Backfilling to Excavations (Form QC 009).


Copies of the ZIYANDA Consulting’s forms are available for inspection at the offices of ZIYANDA Consulting cc. 

3.3
Building Works

The ER is responsible for ensuring the following quality assurance procedure is followed, as a minimum:

	1
	Inspect & Approve Setting Out (Form QC 001).

	2
	Inspect & Approve Excavations (Form QC 008).

	3
	Inspect & Approve Backfilling to Excavations (Form QC 009).

	4
	Inspect & Approve Excavations prior to Blinding (Form QC 010).

	5
	Inspect & Approve Cast Concrete (Form QC 016).

	6
	Inspect & Approve Foundations prior to Concreting (Form QC 011).

	7
	Inspect & Approve Cast Concrete (Form QC 016).

	8
	Inspect & Approve Sub Structure Brickwork (Form QC 012).

	9
	Inspect & Approve Foundations prior to Surface Bed Concreting (Form QC 013).

	10
	Inspect & Approve Cast Concrete (Form QC 016).

	11
	Inspect & Approve Superstructure Brickwork (Form QC 014).

	12
	Ensure relevant Certificates are received/issued for the roof structure.


Copies of the ZIYANDA Consulting’s forms are available for inspection at the offices of ZIYANDA Consulting cc. 

3.4
Roadworks

The ER is responsible for ensuring the following quality assurance procedure is followed, as a minimum:

	1
	Inspect & Approve Setting Out (Form QC 001).

	2
	Inspect & Approve Excavations (Form QC 008).

	3
	Inspect & Approve Backfilling to Excavations (Form QC 009).

	4
	Inspect & Approve Excavations prior to Blinding (Form QC 010).

	5
	Inspect & Approve Earthworks (Form QC 017).

	6
	Inspect & Approve Subgrade Construction (Form QC 018).

	7
	Inspect & Approve Pavement Layerworks/Subbase  (Form QC 019).

	8
	Inspect & Approve Base Construction (Form QC 020).

	9
	Inspect & Approve Culvert Construction (Form QC 021).

	10
	Inspect & Approve Headwalls and Wi8ng Walls (Form QC 022).

	11
	Inspect & Approve Subsoil Drainage (Form QC 023).

	12
	Record Site Measurement (Form QC 025)


Copies of the ZIYANDA Consulting’s forms are available for inspection at the offices of ZIYANDA Consulting cc. 

4
DOCUMENTATION

4.1
Overview

An effective CQA Plan depends largely on recognition of all construction activities that should be monitored and on assigning responsibilities for the monitoring of each activity. This is most effectively accomplished and verified by the documentation of quality assurance activities. The ER will document that quality assurance requirements have been addressed and satisfied. The ER will provide the Engineer with signed descriptive remarks, data sheets, and inspection reports to verify that monitoring activities have been carried out. The ER will also maintain, at the job site, a complete file of Drawings and Technical Specifications, a CQA Plan, test procedures, daily diaries, and other pertinent documents.

4.2
Daily Site Diary

A daily construction site diary will be prepared and signed by each Site Agent and the ER. The diary will include a summary of the contractor’s daily construction activities. At a minimum, the daily construction diary will include the following information:

· Date, project name, location, and other identification

· Description of weather conditions, including temperature, cloud cover, and rainfall

· Reports on any meetings held and their results

· Record of visitors to site

· Locations of construction underway during that day

· Equipment and personnel working in each activity, including subcontractors

· Descriptions of work being inspected

· Decisions made regarding approval of units of material or of work, and corrective actions to be taken

· Description of problems or delays and resolution

· Communications with contractor staff

· Construction activities completed and/or in progress

· Signature of the diary preparer

The daily site diary will be routed on a daily basis to the project QC/QA files and will be maintained as part of the permanent project record. 

4.3
Control of Quality Records

The ER verifies QA record accuracy and maintains copies of all quality-related documentation. This includes, but may not be limited to:

· Daily construction QA records;

· Inspection reports;

· Non-conformance (Failure) reports;

· Material receiving reports; and

· Monitoring and test data.

These records will be stored in files maintained in the project document control files. All original documents pertaining to QC information will be maintained in the project file located at the site. All records shall be available for inspection and audit, at any time, by the Engineer and the Employer. 
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1. LIST OF ABBREVIATIONS

BRA 

Baseline Risk Assessments 

BEPs

Built Environment Professionals 

BoQ 

Bill of Quantities 

PSHSS

Project Specific Health and Safety Specifications
COIDA 

Compensation of Injuries and Diseases Act 

CR

Construction Regulations 

DEL 

Department of Employment and Labour 

H&S

Health and Safety
OHSA

Occupational Health and Safety Act No. 85 of 1993 (as amended)
PPE

Personal Protective Equipment 

PC

Principal Contractors 

SSHSS

Site Specific H&S Specification 
2. DEFINITIONS

The Employer:
The UMKHANYAKUDE DISTRICT MUNICIPALITY

The Act:
Means, unless the context indicates otherwise, the Occupational Health and 
Safety Act, No. 85 of 1993 and Regulations promulgated thereunder, as amended

COVID-19:
Means, the Novel Coronavirus (2019-n Cov2) which is an infectious disease caused by a virus that has previously not been scientifically identified in humans which emerged in 2019 and was declared a global pandemic by WHO in 2020

WHO:

Means, The World Health Organisation 

3. KEY REFERENCES

The following key references apply to the specifications:

· Occupational Health and Safety Act No. 85 of 1993 and Regulations (as amended)

· Government Gazette No. 43257 dated 29 April 2020 titled COVID-19 Occupational Health and Safety Measures in Workplaces COVID-19 (C19 OHS), 2020

· Regulation 10 (8) of the Regulations issued in Terms of Section 27 (2) of The Disaster Management Act, 2002 (ACT No. 57 of 2002).
· The Disaster Management Act, 2002 (Act No. 57 of 2002), as amended
4. INTRODUCTION

The Regulations promulgated under the National Disaster Management Act, as a result of the Covid-19 pandemic has catapulted the role of health and safety (H&S) into the forefront of all construction activities. 

Construction projects range in size and complexity, occur in rural communities and cities, where the population is dense, or there is very little activity. Irrespective of the nature of the work, workers remain exposed to the typical risks and hazards that are typical of construction. Working at heights, confined spaces, breaking, cutting and grinding to name a few. High levels of hard physical labour and long hours of work are typical, over and above the risk of contracting Covid-19. As such the Occupational Health and Safety Act No 85 of 1993 and its Regulations require to be complied with. More specifically, the Construction Regulations of 2014 remain applicable and must be adhered to in order to protect the workers. 

The Construction Regulations are very specific regarding the roles of stakeholders, namely the employer, designers and contractors. Each of these categories have very specific roles and responsibilities and cover both the built environment professionals (BEPs) and contractors. Each have roles in terms of H&S as per the existing arrangements over and above their contractual and monitoring duties on a project. 

This H&S specification is based on Annexure 2 (Guideline for the Construction Sector Relating to Health and Safety and COVID-19) of the Construction Sector Reactivation Protocols prepared by the Construction COVID-19 Rapid Response Task Team and dated 26 April 2020. 

4.1 PURPOSE 

The purpose of this specifications is to specifically manage the operations of Construction work projects during the confirmed 2020 Covid1-19 Novel Corona Virus to ensure that employees are well informed and equipped to take all possible measures to prevent the spread and contain the virus as far as possible and reasonably practicable when performing their duties on site.

4.2 IMPLEMENTATION OF THE PROJECT SPECIFIC COVID-19 OCCUPATIONAL HEALTH AND SAFETY SPECIFICATIONS 

These H&S specifications will form an integral part of the Contract and are in addition to Project Specific Health and Safety Specifications (PSHSS) already included in the document.  Where there is conflict of interpretation between the specifications, the Covid-19 specifications shall take precedence.  

No work may commence without written approval of the revised H&S plan by the H&S Agent, or the responsible person in the MISA. Subsequent to approval, the contractor’s activities on site will be monitored through regular H&S audits and Non-conformances will be issued and penalties or work stoppage will be issued where appropriate.  
4.2.1 Roles And Responsibilities of Health and Safety Officers

The PC’s Health and Safety Officer (HSO) will be required to undertaken the following amongst other activities:

· HSO officers will ensure that they carry out the COVID 19 awareness and ensure that all employees receive the message and understand what to do and how to do it. The training awareness will include training of Security officers on what to do when receiving employees to the premises. 

· HSO officers must ensure that before letting any employees inside the premises/site camp, they issue them with face masks and sanitise their hands before passing through the gate. 

· Screening questionnaire will be completed before employees can be allowed to gain access to the premises. 

· The Employer specifications and requirements will be implemented accordingly. 

· Ensure hand sanitizer and hand soap is available at all times and issued to all including training on proper usage. 

· Undertake employee awareness campaigns on how the virus is spread from one person to another and also train them on how to prevent the spreading of the virus. 

· Conduct regular toolbox talks to ensure that employees are always reminded of correct behaviour and handling of PPE provided. 

· Ensure that employees who are suspected to have the symptoms are isolated immediately and the Department of Health immediately notified of such. While waiting the HSO officer must ensure that the isolated victim is entirely kept away from other employees, this will help to lessen to spread the virus. 

5. BASELINE RISK ASSESSMENT 

5.1 SUMMARY OF RISKS IDENTIFIED DURING DESIGN AND IMPLEMENTATION

The existing Baseline Risk Assessment (BRA) will require to be amended to take into account risks related to the potential spread of the Covid-19 virus. A typical risk assessment schedule is provided in ANNEXURE A for use by the Contractor.

Examples of risk factors include but are not limited to the following: 

· Lack of financial resources by Employer; 

· Employer not enforcing financial resources for projects; 

· Transportation, to, from and on sites; 

· Manual labour for physical tasks and tasks that will not allow for social distancing; 

· Workers arriving at work with a temperature or other symptoms of Covid-19; 

· Management of isolating potentially infected workers, and tracing of family/contacts; 

· The lack of clean ablution facilities; 

· The lack of clean welfare facilities where workers congregate for lunch break; 

· Lack of cleaning and hand washing facilities; 

· Confined working areas; 

· Too few emergency supplies, first aiders and first aid boxes; 

· Sanitization of frequently used environments throughout the working day; 

· The need to continually monitor site activities; 

· Underlying chronic diseases and age of workers (experienced workers); 

· Specialised contractors having older workers, or need to cross borders, and 

· Rural projects, or small/private projects ignoring the current legislation. 

6. SITE SPECIFIC HEALTH AND SAFETY PROCEDURES

6.1 DEMOGRAPHICS

It will be incumbent upon the PC to establish a suitable and sufficient procedures for the identification of potentially infected employees and workers, the management of exposure to the corona virus on the project, including visitors and suppliers. Including a response plan for persons suspected of being infected with or exposed the virus. The procedure is to be applicable to all levels of management and supervision, employees and local labour.

As part of this procedure, the contractor is to maintain a register of all employees and workers on the project, including sub-contractor employees and workers, keeping records of the following information as a minimum (note the NIOH document that is currently available):

6.1.1 Age of Employee

The procedure is to take cognizance of the vulnerability of older workers and make provision for additional or more frequent screening of workers above a specified age. A certificate of fitness should be available to make the worker fit for duty, and should be available on site at all times.

6.1.2 Health status

A detailed record of all current and previous health conditions, specifically those identified as creating a higher risk for contracting Covid-19, to be kept for all workers. The procedure is to make provision for stringent testing procedures and management of exposure to the virus for workers with higher vulnerability due to underlying health conditions. Such records are confidential and will remain with the Occupational Health facility. A certificate of fitness must be available for each worker on site, including management and contractors.

6.1.3 Socio economic status / Unskilled labour

The procedure is to consider the socio-economic status and skill level of workers, taking cognizance of the fact that these may have an impact on the worker’s level of exposure to the virus outside of the workplace and the risk of being asymptomatic carriers of the virus to the project/site.

6.1.4 Accommodation

Where accommodation is provided by the contractor/sub-contractor, factors to be considered in the procedure include, inter alia:

· Density of occupants to allow for adequate social distancing (minimum 1.5m) in sleeping and dining quarters;

· Restriction on the number of persons using the same sanitary/hygiene facilities;

· Provision of dedicated crockery and cutlery for each occupant, together with a procedure for effective cleaning and safe storage of same and a prohibition on the sharing of utensils;

· Dedicated facilities for safekeeping of personal belongings and abovementioned utensils for each person. Such facilities are to allow for total segregation of belongings and must be easy to sanitize. Provision of such facilities for safekeeping to be accompanied with a procedure for the use and sanitizing of the storage facility to reduce the risk of cross-contamination;

· Facilities for accommodation provided by the contractor to have in place stringent procedures for personal hygiene, ongoing maintenance of sanitizing and social distancing, and

· Additional rules to include a prohibition on the sharing of clothing, towels and other personal belongings, as well as the laundering of clothing for multiple persons at the same time. 

6.2 ORIGIN OF LABOUR AND TRANSPORTATION 

Where a return to work will necessitate travel between provinces and cities for employees and workers to return to the project, the PC is to have a procedure for, or provide transport for the return of workers to minimize the risk of exposure to the virus while in transit. While this is difficult to control by the PC, induction training needs to include such information so workers can protect themselves. Where on-site transportation is done, a policy needs to be available for how such transportation will be made safe and limit any opportunity for cross infection. If possible the PC could provide their own transportation for their workers. 

Parking areas for public and private vehicles need to be considered. Hand cleaning facilities when entering gates, doors, and security entrances. 

6.2.1 Public Transportation across borders/towns/cities 

The contractor to source/recommend a transport service provider that complies with all travel restrictions and requirements as gazetted by the government, inter alia: 

· Maximum occupancy of vehicles to allow for social distancing; 

· Vehicle sanitized before passengers board; 

· Passengers provided with hand sanitizer and face masks prior to boarding; 

· Vehicle sanitized before boarding, and hand sanitizer provided to passengers prior to boarding, after each stop where passengers leave the vehicle for comfort breaks, and 

· Frequent hand sanitizing is recommended during transit. 

6.2.2 Contractor provided transportation across borders/towns/cities 

Where the contractor provides transportation across borders/towns/cities to assist workers to return to work, provision is to be made for an adequate number of vehicles to comply with the maximum occupancy as in (a) above, and all such vehicles provided will be subject to the same requirements as abovementioned. 

Since it will not practicable to separate belongings and luggage in either instance mentioned above, the contractor’s procedures must make provision for the sanitizing of personal belongings and luggage on arrival at the final destination.

6.3 SOCIAL DISTANCING
Social distancing has been shown to be an effective method to slow down the spread of the corona virus. It will be incumbent on the contractor to ensure that the construction site and facilities are set up in such a way that it will be possible as far as is practicable to maintain the required social distancing of a minimum of 1 metre between persons when at work.

6.3.1 Tasks that require more than 1 person to complete

Where it is not possible to maintain the required distance between workers due to the nature of the work activity, e.g. curb laying, confined working areas, rebar tying, preparing wire cages, the contractor will be required to implement, maintain and enforce a procedure to adequately protect such workers against potential infection with the corona virus. This includes but is not limited to:

· Providing adequate supplies of suitable PPE such as face masks, task specific gloves, safety glasses, disposable/additional coveralls;

· PPE used during multi-person activities to be exchanged immediately after the task is completed;

· Sealed bins to be provided for disposable PPE such as masks, disposable coveralls, disposable gloves, etc.;

· Sealable bags provided to each person for keeping PPE requiring laundering, such as gloves and overalls, and

· Sanitising/washing facilities provided for immediate sanitizing of hard hats, safety glasses, shoes, safety harnesses etc. on completion of multi-person tasks.

All the above to be utilized when breaking for lunch or leaving the site, and before commencing with the next or new work activity.

6.3.2 Access/Egress of Site, Welfare Facilities, Meeting Areas

The PC is to ensure there is suitable and adequate provision to minimize the risk of persons who may be infected with Covid-19 entering the site, the spread of the virus between persons who work on or visit the site and the risk of potentially contaminated persons leaving the site and accessing public spaces or going home to their families. To achieve this, the contractor is required to implement, inter alia the following measures:

· Persons accessing the site in groups to maintain social distancing of at least 1 metre while waiting to access the site;

· Persons waiting to access the site to be segregated from the public where required by the provision of dedicated, prominently identified public pedestrian walkways situated in such a way that social distancing is maintained between site personnel and the public;

· Screening of each person who enters the site with a no-touch infrared thermometer;

· Means of (fully) sanitizing each person and their belongings, who access and leave the site;

· Dedicated facilities for safekeeping of personal for each person. Such facilities are to allow for total segregation of belongings and must be easy to sanitize. Provision of such facilities for safekeeping to be accompanied with a procedure for the use and sanitizing of the storage facility to reduce the risk of cross-contamination;

· Toolbox talks to be conducted outdoors when possible in order for persons to maintain social distancing. Where inclement weather does not allow for this, toolbox talks to be conducted with smaller groupings of workers in a sheltered area large enough to maintain social distancing, and

· Eating areas to be set up in such a way that the maximum number of persons who will use the area at any one time are able to maintain the required social distancing of 1 metre. Should this not be practicable, meal times are to be staggered on a rotational basis to avoid contact between persons.

*This guideline is not an exhaustive list and the contractor is encouraged to develop rigorous control measures and procedures to safeguard all persons accessing or working on the site against the risk of Covid-19.

Where possible remote means of monitoring such as use of drones or security cameras to monitor site conditions and to do site inspections could be considered.

6.4 ALCOHOL AND DRUG TESTING

Alcohol testing may only be done using single use test units, and must be disposed of in the appropriate contaminated waste. Drug testing will only be done by an occupational health facility either using urine or blood sampling. A protocol will be drawn up by the PC to manage this with the occupational health service being used.

6.5 MEDICAL SURVEILLANCE

The normal requirements of pre-placement, periodic and exit medicals will remain, with the Occupational health service providing a methodology of how they will be including factors relating to Covid-19. No lung functions or peak flows will be done until deemed safe to do so by the South African Thoracic Society.

It is preferable that occupational health service providers use a cloud-based record keeping service to ensure easy tracking and tracing. Free apps such as Square 1 is such an example.

Any person who contracts the virus may need to be reported to the Compensation Commissioner as an occupational disease where their work is to monitor and in contact with others. Such details are provided in the Compensation for Injuries and Diseases Act (COIDA).

Isolation of workers who have a temperature or any symptoms, and removal to the closest facility for testing and treatment, through the numbers provided. The PC is to ensure their policy on this includes such information.

Workers will be required to complete COVID-19 questionnaires prior to returning to site. Any worker with any symptoms is not to return to work, or notify the PC of same.

6.6 ABLUTION FACILITIES

Ablution facilities are an essential facility that must be available for workers across a site. Facilities are a high risk area and increased cleaning regimes are required to be introduced. A policy on how this will be done is required, that will cover both portable and permanent facilities. The following are considerations, which include, inter alia:

· Portable toilets to be provided at a 1:10 ratio

· Cleaners to continually clean and have a formal cleaning regime

· Hand washing facilities (soap and water, paper towel) to be available where possible, and if not, to provide hand sanitizer

· Induction training to educate to ensure all users are hand washing correctly

· Flush toilets preferably 1:15 unless increased cleaning regime present;

· Restrict the number of people using toilet facilities at any one time e.g. use a welfare attendant;

· Wash hands before and after using the facilities;

· Enhance the cleaning regimes for toilet facilities particularly door handles, locks and the toilet flush;

· Portable toilets should be avoided wherever possible, but where in use these should be cleaned and emptied more frequently;

· Provide suitable and sufficient rubbish bins for hand towels with regular removal and disposal that need to be managed as hazardous waste;

· Introduce staggered start and finish times to reduce congestion and contact at all times;

· Consider increasing the number or size of facilities available on site if possible, and

· Provide suitable and sufficient rubbish bins in these areas with regular removal and disposal.

6.7 SECURITY ACCESS

Public access to site is to be limited at all times, and non-essential visitors are not to be allowed entry. There is required to be staggered access at all times. The following aspects are to be included in a policy document as to how such issues will be managed, inter alia:

6.7.1 Staggered access to site;

The PC should consider the following:

· Introduce staggered start and finish times to reduce congestion and contact at all times;

· Monitor site access points to enable social distancing – consideration for the number of access points, either increase to reduce congestion or decrease to enable monitoring;

· 50-100mm deep trough to be placed at entrances to site. Disinfectant is to be placed in the trough and all shoes coming onto site or leaving site will be disinfected, without wetting shoes themselves;

· Remove or disable entry systems that require skin contact e.g. fingerprint scanners or biometric system;

· Require all workers to wash or clean their hands before entering or leaving the site;

· Ensure social distancing between people waiting to enter site;

· Regularly clean common contact surfaces in reception, office, access control and delivery areas e.g. scanners, turnstiles, screens, telephone handsets, desks, particularly during peak times;

· Reduce the number of people in attendance at site inductions and consider holding them outdoors wherever possible, and

· Drivers should remain in their vehicles if the load will allow it and must wash or clean their hands before unloading goods and materials.

6.8 PROCUREMENT AND STORAGE FOR COVID-19 PPE AND GENERAL SUPPLIES

The following is to be implemented by PC:

· Availability of personal protective equipment PPE is an imperative and should be available at all times. Where this is not so, the work related to the activity will be stopped until adequate supplies are available.

· Storage of PPE is to be tightly controlled, with records of issue. Damaged PPE is to be managed in the usual way, but all to be disposed of as if contaminated.

6.9 WASTE MANAGEMENT FOR COVID-19 WASTE

Waste management arrangements to be updated to include provision for the disposal of additional waste generated due to preventative measures implemented. All waste to be managed as hazardous waste.

6.9.1 Disposal of any gloves, masks

The contractor shall dispose of all used gloves and masks as hazardous waste and provide sealable bags and containers for the safe disposal of this waste.

6.9.2 Paper towels

The contractor shall provide adequate supplies of paper towels on site. At points where these towels are provided lined waste bins to be placed in order to collect all used towels and then to be disposed of in hazardous waste.

6.9.3 Disinfectant solution

The contractor to provide adequate supplies of disinfectant on site where the use of water and soap for cleaning is not practical. If disinfectant dispensers are not refilled it should be disposed with other hazardous waste.

6.9.4 Wastewater

Wastewater at washing points, toilets, and bathrooms to be contained in a drainage system that prevent surface spills. If wastewater is contained in waste buckets it must be sealed when removed and disinfected after it is cleaned.

6.10 SIGNAGE

The PC is to review all current signs and notices displayed on site. The PC is to avoid conflicting messages/notices that have been in place prior to lockdown and review according. Typical signage that can be displayed on site is shown in Figure 1
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Figure 1: Typical Signage

6.10.1 Access rules

The contractor shall install additional signage with site rules specific to the prevention of spreading the COVID-19 virus at the access control points of the site.

6.10.2 Notices/Posters with protocols

Notices and posters shall be placed and installed to raise awareness and regarding protocols to be followed on site. These notices and posters shall be placed conspicuously at various points on the site including the following places:

· Entrance

· Site notice board

· Site Office

· Eating areas

· Next to toilets and bathrooms

· Hand washing stations

· Storerooms

6.11 EMERGENCY PLANNING

An updated emergency plan is to be completed that is in line with the current Regulations of the National Disaster Management Act.

6.11.1  First aid

Extra gloves, and disinfectants are to be available, first aiders are to be issued with at least FFPT2 masks should they be required to respond

6.11.2 Evacuation plans

Evacuation plans should consider social distancing.

6.11.3 Isolation of potentially infected workers

The emergency plan is to consider how anyone who arrives on site and displays any of the symptoms, or has a raised temperature.

6.12 PERSONAL PROTECTIVE EQUIPMENT (PPE)

The hierarchy of control applies with the use of PPE. Specific regard for the type and usage, training and control is to be outlined in the policies and procedures.

6.12.1 Masks

Masks are compulsory for all employees; personnel and professional team members, reducing the potential of inhaled COVID-19 droplets. For general administration purposes, for essential staff on site only, cloth masks may be worn. N95 masks are only to be worn by first aiders or high risk workers, due to the national shortage thereof.

All employees to have access to N95 or FFPT2 masks when required, only in instances of HIGH RISK OF EXPOSURE

All N95 and FFPT2 masks to be disposed with or after 1 day’s use. Induction is to include training on the correct use of face masks.

Cloth face masks to be used on entering and leaving the site. It is advised that each worker is supplied with at least 3 cloth face masks. This would assist ensuring that the masks are hygienic (1 on the face; 1 in the wash and 1 as a backup).

The PC must ensure that sufficient stock is at all-time available on site. This will also have depended on the type of mask being issued.

All disposable masks are biological waste and must be properly disposed of. This must be disposed in container (locked) or in bags to be either removed as medical biological waste by registered service provider.

CLEARLY IDENTIFIABLE BINS INDICATING BIOLOGICAL WASTE TO BE PROVIDED

6.12.2 Face Shields

The principal contractor could also look at options such as full face shields for preventing spreading of virus through eyes. This would assist the employee who is doing hard physical work to breathe more easily but still protecting the mouth, eyes and nose.

Face shields should be cleaned daily before the shift and at the end of the shift. Proper cleaning agents/disinfectant must be used. Face shields should be issued to employees and no sharing is allowed.

6.12.3 Overalls

All employees must be issued with 3 overalls (1 overall wearing; 1 overall in the wash and one as the backup). This will ensure that the employee will be able to wear clean hygienic overalls. This must form part of the COVID-19 training for all employees.

6.12.4 Hand Gloves

It is preferable that surgical gloves are not worn unless indicated and workers trained in the proper use thereof. Gloves must only be used when the activity demand the wearing of specific type of hand gloves. This will be directed by the PC risk assessment.

Site office personnel need to be made aware of the risks in the office environment, this include to handling of documents and plans. These employees could be issued with the appropriate hand gloves or sufficient hand wash / sanitising facilities must be available in the site office.

6.13 CONSEQUENCE MANAGEMENT

6.13.1 Change Management

Each Principal contractor / contractors to ensure that regular information pertaining to COVID 19 and or any Health and Safety matters is distributed to ensure that required measures / controls is timeously addressed. There are various information platforms available to the Principal Contractor and or employee that can assist in keeping them informed.  These include inter alia:

· Local Authority / Legislation

· World Health Organizations

· Health Care Departments / Health Care Professional’s / Centre’s / Hospitals

· Public Service Announcements – National News

Each contactractor is responsible and required to keep his or her employees informed by means but not limited by conducting the following;

· Awareness campaigns -i.e. posters within work places

· Daily site task Inspections (DSTIs)

· Toolbox talks / Daily briefings

· Meetings

· Company policies / procedures / Employee Wellbeing interaction

· Company newsletters

· Telecommunications – Cell phones Apps / e-mail

6.13.2 Succession Planning

Employees who is performing specialize work/activities (including plant operators) must be identified. These positions must have alternative employees that could perform these activities. This could mean additional training for these employees.

Key personnel on site should also have competent alternative employees that could perform these functions when needed. Where possible administrative staff should be working from home to limit any opportunistic exposure.

It is very important to understand that the availability of certain essential products and material may not always be available and thus proper planning must be in place to ensure that the activities on site are not interrupted.

Proactive planning must be in place to ensure that the following are ordered and available:

· PPE (cloth face masks, face shields, overalls)

· Hand sanitizers with at least 60% alcohol content

· Disinfectants and cleaning materials

6.13.3 Consequences

When non-compliance activities are noted, that activity will be stopped. Should the remedial actions not take place the site will be shut down till the corrective actions have been implemented.

Employees that do not work according to the SSHSS and SSHSP must be disciplined according to the company’s disciplinary codes and practices.

Supervisory employees on site must ensure compliance, and when non-conformances are noted disciplinary actions should also be followed.

PCs should note that they could be fined and even according to the Disaster Management Act, arrested.

6.14 WELFARE FACILITIES

The PC shall adapt arrangements regarding the provision of welfare facilities to be in line with Government guidelines and requirements.

6.14.1 Clean, storage for food and personal belongings

The PC to provide lockable storage for all employees on site, which shall be disinfected daily. Training and awareness to address procedures and the importance of good hygiene practice.

6.14.2 No personal belongings to be kept on site

Apart from extra clean personal clothing no other personal belongings allowed on site accept if kept in locker provided by the PC.

6.14.3 No communal drinking facilities (shared cups etc.)

The PC to provide adequate supplies of bottled water to all employees on site. Empty bottles to be disposed of as normal waste. Training and awareness to address procedures and the importance of good hygiene practice.

6.14.4 Larger meeting areas/ preferably use technology (Skype, Zoom, Microsoft teams):

The PC is to limit the number of employees at all activities to the minimum required to do the work in a safe manner. Where possible meetings must be held in open areas limited to essential personnel. Technological alternatives to be exploited for meeting attendance if possible. Training and awareness to address procedures and the importance of social distancing.

6.14.5 Eating areas

The PC is to limit the number of employees at all activities to the minimum. Stagger lunchbreaks and resting periods for work teams. Training and awareness to address procedures and the importance of good hygiene practice and social distancing.

Workers are required to stay on site once they have entered it and not use local shops.

Dedicated eating areas should be identified on site to reduce food waste and contamination.

· Break times should be staggered to reduce congestion and contact at all times.

· Hand cleaning facilities or hand sanitiser should be available at the entrance of any room where people eat and should be used by workers when entering and leaving the area;

· Workers should be asked to bring pre-prepared meals and refillable drinking bottles from home;

· Social distancing to be applied whilst eating and avoid all contact;

· Where catering is provided on site, it should provide pre-prepared and wrapped food only;

· Payments should be taken by contactless card wherever possible;

· Crockery, eating utensils, cups etc. should be disposable if supplied;

· Drinking water should be provided with enhanced cleaning measures of the tap mechanism introduced;

· Tables should be cleaned and disinfected between each use;

· All rubbish should be put straight in the bin and not left for someone else to clear up;

· All areas used for eating must be thoroughly cleaned at the end of each break and shift, including chairs, door handles, vending machines and payment devices.

6.15 ADEQUATE RESOURCING OF PROJECTS 

The PC will be required to price for the additional H&S related items that have arisen as a result of the Covid-19 pandemic and the regulations promulgated under the Disaster Management Act 2002 (Act No. 57 of 2002), as amended. The Bill of Quantities (BoQ) provided to the PC needs to take into account the requirements that have been identified in the BRA and the SSHSS. Contractors need to be able to price for the requirements and the appropriate BEP to assess the suitability of the items and pricing thereof. 

A typical example of a H&S BoQ that would be adapted is included as Annexure B.  The BoQ is not exhaustive and is dependent much on the amended BRA as approved by the Employer or his Principal agent. Should risk factors change, amendments will need to be made to the BoQ.

7. CONTRACTUAL CONSIDERATIONS

7.1  
GENERAL CONSIDERATIONS 
Before considering the provisions of the common construction contracts in detail, the following general recommendations are made: 

1. Should payment certificates not have been issued during the period of lockdown, they should be issued as soon as possible after recommencement of works, but no later than the end of May 2020. 

2. The lockdown period will give rise to various typical force majeure claims and contractors will be entitled to submit extension of time claims for the period of the lockdown. These will be evaluated by the Principal Agent in accordance with the situation/conditions on site during the lockdown. 

3. The Covid-19 epidemic and the continued lockdown regulations may have a further and continued impact to contractors after site re-opening. Those impacts will have to be assessed by the contractors and further claims for resulting delays to the project programmes may need to be considered. 

4. Where time limits are applicable to claims and claim notifications, such time period should only be calculated from, at the earliest, the date on which the relevant construction site re-opens. 

5. It is recommended that all claims arising from the lockdown be submitted and resolved as soon as possible after recommencement and well before any applicable time limits. 

6. Any disputes emerging in regard to claims should be resolved expeditiously in accordance with the provisions in the contract. 

7.2  
APPLICABLE GENERAL CONDITIONS OF CONTRACT

The following clauses in the General condition of contract are noted which are considered applicable to Covid-19 Lockdown should this occur:

7.2.1 GCC 2015

1. Clause 5.12.1 provides that the contractor is entitled to an extension of time for the completion of the works if “circumstances of any kind whatsoever” will delay the achievement of practical completion of the works.

2. Clause 5.12.2.4 specifically lists “any disruption which is entirely beyond the contractor’s control” as a circumstance entitling the contractor to an extension of time. A contractor will accordingly be entitled to an extension of time for delays caused by the lockdown and other circumstances resulting from Covid-19.

3. In terms of clause 5.12.3, if an extension of time is granted the contractor shall be paid such additional time-related general items as are appropriate.

4. Clause 5.12.4 provides that instead of granting an extension of time, if feasible, the contractor may be requested to accelerate the rate of progress to achieve practical completion and will be paid for the costs of such acceleration.

5. A contractor may also be entitled to a claim for extension of time with adjusted value in terms of clause 5.4.3 if an instruction to commence work was issued to the contractor but the employer was unable to fulfil its obligation to give the contractor access and possession of site due to the limitations imposed during lockdown.

6. However, once the contractor has been given possession of the site, a claim under clause 5.4.3 would not be applicable.

7. Covid-19 may also fall within the definition of “excepted risk” and in particular the reference to “epidemic plague” set out in clause 8.3.1.7.

8. In terms of clause 8.3.2, the contractor is entitled to an extension of time and can recover additional costs where the contractor suffers a delay or loss directly or indirectly caused by an “excepted risk”.

9. Clause 9.1.2 read with clause 9.1.4 provides that the contractor is entitled to claim additional costs, which are not covered by the additional time-related general items, caused by “a state of emergency, riot, commotion politically motivated sabotaged acts of terrorism or disorder” and “any such event beyond the control of the contractor” that materially affects the execution of the works.

10. Clause 9.1.4 requires the contractor to notify the engineer within 14 days of becoming aware of such increase in cost.

11. In terms of clause 6.8.4 the contractor is entitled to any additional costs, which are not covered by the additional time-related general items, if at any time within 28 days before the closing of tender or thereafter, any act, ordinance, regulation or by-law is amended and this results in additional cost to the contractor.

12. In terms of clause 10, the contractor is required to submit its claim for any extension of time or additional payment as follows:

(a) the contractor must submit its claim to the engineer in accordance with the specified requirements, within 28 days after the circumstance or event giving rise to such claim; and

(b) if the event giving rise to a claim is of an ongoing nature, the contractor is additionally required to deliver updated monthly claims to the engineer and submit its final claim within 28 days after the end of the event or circumstance.

13. The parties may deliver a written notice of dispute to each other and the engineer of any dispute provided that the dispute arises from a rejected claim and it is delivered within 28 days of the event giving rise to the dispute.

14. The dispute shall be referred to adjudication unless an amicable settlement is contemplated. The parties may agree to settle any claim or any dispute amicably with the help of an impartial third party. If the other party rejects amicable settlement in writing or does not respond to the invitation within 14 days or if the amicable settlement is unsuccessful the dispute shall be referred to adjudication.

15. Either party is entitled to disagree with any decision of the Adjudication Board and refer the matter to arbitration or court proceedings, whichever is applicable in terms of the contract provided that a party disputes the adjudicator’s decision not before 28 days or after 56 days from receipt of the decision.

ANNEXURE A

BASIC RISK ASSESSMENT
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Note: This is a broad overview of the activities expected and available during the design stage of the project. Key issues will be addressed during the construction stage, and may be updated during 

this time. Consolidation of activities where overlap or applicable throughout the project (plant, material or other common activities). Compliance with all the applicable legislation is required. 

Penalties for non-compliances will be applied where issues not addressed as per the H&S Specification (as amended).
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ANNEXURE B

TYPICAL TO COVID-19 RELATED OCCUPATIONAL HEALTH AND SAFETY BILL OF QUANTITIES 

SECTION A: PRELIMINARY AND GENERAL ITEMS

	ITEM No
	DESCRIPTION
	UNIT
	QUANTITY
	RATE
	TOTAL

	 
	SECTION A
	 
	 
	 
	

	
	OHS Act and Construction Regulations (2014)
	
	
	
	

	A1
	Preparation of the Contractor's site specific Health and Safety Plan
	
	 
	 
	

	A1.1
	 Review of OHS Plan for each assignment. Rate to include for risk assessment specific to the COVID-19 Epidemic and other adjustments to ensure compliance for the Regulations 
	Sum
	 
	 
	

	A1.2
	Principal Contractor's initial obligations in respect of the Occupational Health and Safety Act and Construction Regulations
	
	 
	 
	

	 
	 Signage- COVID-19 Related
	 Sum 
	 
	 
	

	A1.3
	Provision of Personal Protective Equipment (PPE) related to COVID-19 virus
	 
	 
	 
	

	A1.3.1 
	Face Mask for COVID-19 (respiratory protection (as required)
	No
	 
	 
	

	 A1.3.2
	Surgical Gloves ( for security and cleaning team)
	No
	 
	 
	

	A1.3.3
	Safety Goggles for Screening Person
	No
	 
	 
	

	A1.4
	Cost of medical certificates and medical surveillance
	 
	 
	 
	

	 A1.4.1
	Initial (baseline) medical examinations
	
	
	 
	

	 
	Screenings for Employees with COVID-19 Symptoms
	Sum 
	 
	 
	

	A1.4.2
	Periodic and exit examinations
	
	
	 
	

	 
	Screenings for Employees with COVID-19 Symptoms
	No
	 
	 
	

	 
	Contractor's charges to allow for handling costs and profit in respect of A1.4.1 and A.4.2
	%
	 
	 
	

	A1.5
	Induction training
	
	 
	 
	

	 A1.5.1
	 Re-induction for Covid-19
	Sum
	 
	 
	

	A1.6
	Provision of First Aid Boxes to GSR requirements
	
	 
	 
	

	 
	 Non-contact thermometers for Covid-19
	 No
	 
	 
	

	
	
	
	
	 
	

	SUBTOTAL CARRIED FORWARD
	
	
	
	

	SUBTOTAL BROUGHT FORWARD
	

	A2
	Fixed Charge Items
	
	
	
	

	A2.1
	Facilities for Contractor including offices, storage sheds, workshops, laboratories, living accommodation, ablution and latrine facilities, tools and equipment, water supplies, electric power, communications, setting out of Works, security and dealing with water, traffic and access. Made COVID-19 Safe
	Sum 
	
	 
	

	A2.2
	Other fixed-charge obligations for COVID-19
	
	
	 
	

	A2.2.1
	Hand Sanitiser - 500ml
	No
	
	 
	

	A2.2.2
	Cleaning and detergents for cleaning everyday
	No
	
	 
	

	A2.2.3
	Daily Logbook for usage of the above accessories
	No
	
	 
	

	A2.2.4
	Extra cleaning staff
	No
	
	 
	

	A2.2.5
	Maintenance of a register for workers contacts including Civid-19 screening status 
	Sum
	
	
	

	A3
	Waste management for COVID-19
	
	
	
	

	A3.1
	Waste Bins
	No 
	
	
	

	A3.2
	Waste disposal considered to hazardous in terms of Covid-19
	Sum 
	
	
	

	A4
	Transportation
	
	
	
	

	A4.1
	Transport to Construction Site Safety for COVID-19
	Sum 
	
	
	

	
	
	
	
	
	

	A5
	Time Related Items
	
	
	
	

	
	Principal Contractor's time related obligations in respect of the Occupational Health and Safety Act and Construction Regulations
	
	
	
	

	A5.1
	 COVID-19 Related
	weeks
	
	
	

	A6
	Removal of Site establishment on completion
	
	
	
	

	TOTAL (Excluding VAT)
	


.

ANNEXURE C

PPE ISSUE REGISTER

LOCATION / SITE NAME: .............................................................................................   COMPANY NAME: ...........................................................

ISSUED BY:............................................................................................................................................................................................
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	ENTER NAME AND SURNAME & SIGN BELOW EACH ITEM RECEIVED

	    Gloves
	Hard Hat
	   Overhaul
	   Safety 

    Boots
	Reflective

     Vest
	    Safety 

    Glasses
	    Dust 

    Mask
	Earplugs


	    Safety 

   Harness
	  Welding

    Gloves
	Welding Helmet/ Glasses
	Welding

   Apron
	 ENTER NAME AND SURNAME

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


ANNEXURE D

COVID-19 QUESTIONNARE & DECLARATION

Contractor Name: __________________________________________________________

Important : Please note that this is an individual Questionnaire.

Site/Work Area: __________________________________________________

Employee Name and Surname: ______________________________________

Date: ____________________________

Line Manager: ___________________________________

	Symptomatic Screening Questionnaire
	Yes 
	No

	Have you experienced symptoms of flu or had flu in the past two weeks?
	
	

	Have you experienced any coughing or breathing abnormalities lately?
	
	

	Do you currently have a fever or have you been experiencing symptoms of a fever? ( Red eyes, burning sensation )
	
	

	In the last 14 days, have you come into contact with any person that has displayed symptoms or tested positive for COVID 19?
	
	

	Have you travelled outside the borders of South- Africa lately?
	
	

	Have you been tested for COVID 19?
	
	


Personal Commitment 

1. I Will further to the above , declare any immediate changes in my health to my line manager

2. I will Adhere to all the guidelines set out by Thermaire & Ampair in the COVID 19 management plan 

3. I will maintain good hygiene practices 

4. I will maintain social distance from employees at all times 

5. I will utilize ppe and sanitizer provided at all times.

6. I will ensure that shared equipment, as far as reasonably practicable , has been sanitized before handover to other employees.

I ,_________________________________________ Declare that the document is a true statement of my current health and hereby will adhere to all guidelines set out. 

Employee Signature   __________________________

	Temperature reading If available (Refer to health practioner if above 38 degrees Celsius
	

	Employee Cleared for entrance ( Circle )
	Yes
	No


	Questionnaire reviewed by :
	


MHLATHUZE WATER

CONTRACT MW/ZZZ: SUPPLY, INSTALLATION AND COMMISSIONING OF ELECTROMECHANICAL EQUIPMENT AT MTIKINI PUMPSTATION 
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38 PART C4: SITE INFORMATION

38.1 C4.1

LOCALITY PLAN

The Locality of the site is as per the attached Locality Plan.

38.2 C4.2 

CONDITIONS ON SITE 

A brief description of the site conditions is given under this section.

38.3 C4.2.1
Nature of Ground and Subsoil Conditions
No subsoil investigations have been undertaken along the pipeline route. No responsibility is accepted for any conclusions drawn by Tenderers from the results and information supplied (if any) and Tenderers must satisfy themselves as to the nature of materials to be excavated under this contract. 

Geotechnical investigations will be undertaken during construction and after completion of bulk earthworks.  The Tenderer must allow a period of 2 weeks from the date of completion of bulk earthworks for these investigations and the production of a geotechnical report by the appointed geotechnical Engineer.

38.4 C4.2.2
Weather Conditions

The following general weather conditions are prevalent on site

	Site Conditions
	Specific Details 

	Altitude above sea level
	Maximum 230 m

	Ambient temperatures
	Maximum : 
30ºC

Minimum  :  
4ºC

24 hour Average Max : 30ºC

	Maximum relative humidity
	100%

	Environmental atmosphere
	Humid with high salt content, severely corrosive.

	Lightning
	Severe


38.5 C4.2.3
Limitations 

The following limitations characterise the site of the pipeline construction:

· Where the pipeline transverses privately owned land, the contractor’s activities will be limited to a 15m wide strip along the pipeline route. Any additional space utilisation is to be agreed with the Engineer during construction.

· The Mhlathuze Water will arrange for the right to access the site on privately owned land.

· The contractor will be required to compensate for land and crop damage, prior to commencement of work.

· The pipeline is to be laid in close proximity to existing residences. The contractor’s methodology for constructing the new pipeline should therefore ensure that no  (or minimum) disruption of the activities of residents result from his construction  activities.

· It maybe imperative that the contractor constructs access tracks during the construction period, which will be rehabilitated after the contract. The costs of provision of the access tracks will be deemed to be included in the rates of scheduled items. 

Insert Locality Plan

MHLATHUZE WATER

CONTRACT MW/GGG: SUPPLY, NSTALLATION AND COMMISSIONING OF ELECTROMECHANICAL EQUIPMENT AT THE MABIBI RAW WATER ABSTRACTION PUMPSTATION AND DRILLING, EQUIPPING AND COMMISSIONING OF BOREHOLES IN WARD 8 UNDER THE UMHLABUYALINGANA MUNICIPALITY
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39 PART C5: DRAWINGS
The drawings issued to tenders as part of the tender documents must be regarded as provisional and preliminary for the tenderer’s benefit to generally assess the scope of work. The drawings are issued as a separate book of drawings. 

The work shall be carried out in accordance with the latest available revision of the drawings approved for construction (AFC)

At commencement of the contract, the Engineer shall deliver to the Contractor copies of the AFC drawings and any instructions required for the commencement of the works. From time to time thereafter during the progress of the works, the Engineer may issue further drawings for construction purposes as may be necessary for adequate construction, completion and defects correction of the works. 

All drawings and specifications and copies thereof remain the property of the Employer, and the Contractor shall return all drawings and copies thereof to the Employer at the completion of the contract.

Tender drawings are issued separately and are listed hereunder:

LIST OF DRAWINGS
	DRAWING DETAILS 



	TITLE

	Element of Contract
	Drawing N⁰
	Description

	Contract MW/YYY
	J094-L1
	Locality Map

	
	J094-P01
	Project  Layout Plan 

	
	J094(02)-D02
	Details of Valve Chambers

	
	J094(02)-D03


	Pipeline Standard Details(Sheet 1 of 3)

	
	
	Pipeline Standard Details(Sheet 2 of 3)

	
	
	Pipeline Standard Details(Sheet 3 of 3)

	
	J094(02)-D04
	Name Board Details
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