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	C3.5-0
C3.5.1	Contractor’s Project Management Plan

The Contractor is required to prepare and submit a project management plan for the construction.  The particular contents that should be included in the Contractor’s Project Management Plan are listed below:

· Project structures and agreements

The Contractor shall indicate how responsibility for the various work packages will be divided between joint venture partners (where applicable) and sub-contractors. A contract organogram shall be provided showing work apportionment and project management responsibilities. The particular division of work shall match the established capabilities and capacities of each particular partner or subcontractor.

· Plant, materials and equipment

The Contractor shall prepare a Plant and Materials procurement plan, indicating the source of key Plant and Materials designated for inclusion in the Works, and demonstrating that such Plant and Materials have a proven track record of successful maintenance support in South Africa. 

The Contractor shall also prepare a plan of Contractor’s Equipment, indicating the source and details of construction equipment planned for use on the Contract and based on the Contractor’s particular approach.

· Staffing plan

The Contractor shall prepare a detailed staffing plan showing in an organogram all key members of the Contractor’s Personnel, providing a detailed CV for each such key position.  The Contractor shall also show the numbers and source of all non-key staff and indicating the particular local content offering of the Contractor.

· Method statements

The Contractor shall clearly describe the overall methodology proposed for construction of the Works and include particular method statements for each work discipline included in the Works.

C3.5.2	Construction Programme

C3.5.2.1	General

The Contractor shall submit within the period stated in the Contract Data a suitable and realistic construction programme for the consideration of the Engineer.


The programme shall be of a Gantt chart and shall include the following details:

· A work breakdown structure, identifying the major activity groups.
· For each activity group further details shall be provided with regard to the scheduled start and end dates of individual activities.
· The linkages between activities shall be clearly indicated and the logical network upon which the programme is based, shall be separately submitted to the Engineer if requested.  Any constraints shall be classified as being time-related or resource-related.
· The critical path(s) shall be clearly indicated and floats on non-critical activities shall be shown (also to be used for the valuation of Contractor’s claims)
· The Contractor shall indicate the working hours per day, night, week and month allowed for in the programme.
· Where relevant the Contractor shall state the production rates for key activities, e.g. earthworks, etc.

The Programme shall comply with the Time for achieving Practical Completion as specified in the Contract Data (Section C1.2).

Together with the programme as detailed above the contractor shall submit to the Engineer a cash flow projection, indicating projected monthly invoice amounts.  The cash flow projection shall be updated at monthly intervals to reflect actual payments to date and anticipated further payments.

The programme will be reviewed at the monthly site meetings at which the Contractor shall provide sufficient detail that will allow the comparison of completed work per activity that has fallen behind.  The updated programme shall be submitted to the Engineer at least two days prior to the monthly meetings.

If the programme has to be revised by reason of the Contractor falling behind his programme, he shall produce a revised programme showing how he intends to regain lost time in order to ensure completion of the Works within the time for completion or any granted extension of time.  Any proposal to increase the tempo of work must be accompanied by positive steps to increase production by providing more labour and plant on site, or by using the available labour and plant on site, or by using the available labour and plant in a more efficient manner.

Failure on the part of the Contractor to submit the programme or to work according to the programme or revised programmes shall be sufficient reason for the Engineer to take steps as provided in the General Conditions of Contract.

The approval by the Engineer of any programme shall have no contractual significance other than that the Engineer will be satisfied that the work is carried out according to such programme and that the Contractor undertakes to carry out the work in accordance with the programme.  It shall not limit the right of the Engineer to instruct the Contractor to vary the programme if required by circumstances.

The initial Programme shall be approved by the Engineer in writing and shall constitute the baseline programmes. The critical path shall be clearly indicated on the programmes and shall be used to assess any claims by the Contractor for extension of time due to any reason whatsoever. No extension of time will be granted in the absence of an approved baseline programme, which may be updated from time to time as ordered by the Engineer. Any revisions of the baseline program that influences the critical path shall be brought to the Engineer’s attention in writing, also stating the reason for such changes.

C3.5.2.2	Shutdown work

Connections to existing pipework shall be done during planned shut-down periods.

Scheduled shutdowns must be arranged with the Employer and other relevant parties, at least 14 days prior to the specific date. For the purpose of tendering it must be assumed that shutdown time will be from Saturday morning 06:00 hours to Sunday evening 18:00 hours.  All fittings should be on site and preparation work must be completed prior to the commencement of the shutdown. It is the Contractor’s responsibility to ensure that sufficient resources are available in order to complete all connections and shutdown work within the allocated time. After the allocated time, normal operation of services must continue.

The following work will be done during the scheduled shutdown periods:

· Installation of the mechanical and electrical installations at the high lift pump station at the Wilge WTW;
· Connection to the existing high lift pump station at the Wilge WTW.
· Various off-takes along the pipeline route
· Connection to the existing Intabazwe Reservoir inlet pipework.

C3.5.3	Quality management

C3.5.3.1	General

The Contractor will be solely responsible for the production of work that complies with the Specifications to the satisfaction of the Engineer.  The Contractor will provide experienced personnel as well as all the necessary transport, instruments and equipment, to ensure adequate supervision and positive control of the works at all times in order to comply with the requirements.  The Contractor shall deliver to the Engineer, for his consideration, quality assurance programmes prior to the Contractor’s appointment of any suppliers or commencement of the Works.  

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 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.

Where applicable the Employer will appoint an independent inspectorate (Employer’s Inspectorate) to assist the Engineer with quality control. This item could also form part of the provisional sums in the Bill of Quantities.

The Quality Plan shall specify quality control hold points (subject to the approval of the Engineer) that will be applicable to specific activities.  Work shall not proceed beyond the hold points unless the Engineer or Employer’s Inspectorate has signed off the quality control at the specific hold point.

The onus to produce work that conforms in quality and accuracy to the requirements of the specifications and the drawings rests with the Contractor, and the Contractor shall, at its own expense, institute a QA system and provide experienced engineers, foremen, surveyors, materials technicians, other technicians and technical staff, together with all transport, instruments and equipment to ensure adequate supervision and positive control of the quality of the Works at all stages of the Contract.  The cost of the Contractor’s supervision and process control, including all testing carried out by the Contractor, shall be deemed to be included in the amounts tendered.
Before commencement of manufacturing of plant and materials and construction, the Contractor shall submit a comprehensive proposal for a quality assurance plan to the Engineer for consideration. Only the Engineer may sign off quality assurance plans.

The Contractor shall keep systematic records of the test results and all worksheets relating thereto.  All test results obtained by the Contractor in the course of his process control of the Works shall be submitted to the Engineer or his Representative prior to requesting inspection of the relevant portions of the Works.  Any request for inspection shall be submitted on the prescribed forms.

The Contractor and all sub-contractors shall work to defined quality assurance programmes compliant with ISO 9001 or similar approved standard. ISO 14001 will be applicable to environmental management.  

In respect of sub-contractors, the Contractor shall undertake, where no such acceptable information is available or where the sub-contractor has not been subject to an acceptable external quality audit in accordance with the Contractor’s QA procedures, to carry out a quality audit of that sub-contractor to ensure that completion of the work shall be compliant with the Contract requirements.

Nominated sub-contractor(s) shall also be subject to quality audit by the Contractor in which the Engineer may participate. 

The Contractor shall establish and maintain a document inspection system capable of producing objective evidence that major components comply with the quality requirements of the Contract.

The Contractor shall include in its orders to sub-contractors a note advising that materials and equipment will be subject to inspection as determined by the Quality Plan.
The Contractor shall advise the Engineer of the readiness for inspection at least ten (10) working days prior to a nominated witness or hold point.  Work shall not proceed beyond a hold point without the written agreement of the Engineer or after five working days, if no such agreement or rejection is given.

The Contractor shall keep the Engineer informed in advance of the time of starting and of the progress of the work in its various stages so that arrangements can be made for inspections and tests.

The inspections and tests by the Engineer or Employer’s Inspectorate of any components, or lack thereof, do not relieve the Contractor of any responsibility regarding defects or other failures. 

The Contractor shall be responsible under the Contract for the quality and testing of materials, workmanship and production processes in fulfilment of the Contract.  To this end the Contractor shall institute and operate a quality management system which details the following in order to satisfy the Specifications relevant to each operation pursuant to the Works in accordance with the Contract:

· Quality control procedures;
· Personnel responsibilities;
· Procurement procedures;
· Testing procedures, both on and off-site;
· Equipment and calibration;
· Frequency of testing, calibration, etc.;
· Hold points in production for inspection;
· Rejection and rectification procedures;
· Documentation and communication;
· Drawing issue procedures; and
· Drawing register.

As much of the testing as is practicable shall be carried out on Site, including trial, acceptance and routine testing to be implemented by the Contractor and any other tests as instructed by the Engineer for any complementary investigations required from time to time during the course of the Contract.

The Contractor shall submit a general outline of the above Quality Management system with comprehensive examples of documentation to be used with its tender.

Within 28 days after the Commencement Date and based on the general outline and any amendments thereto requested, the Contractor shall submit comprehensive details of the system as required above, making use wherever possible of diagrams, charts, organograms, etc., in preference to lengthy description, all for the approval of the Engineer.  Such details shall be updated from time to time as appropriate or as directed by the Engineer.

The Contractor shall commence the operation of the Quality Management system without delay and in accordance with the Engineer’s approval of the general outline and documentation examples as accepted and shall thereafter modify the system from time to time in accordance with further details as approved by the Engineer.

Unless otherwise stated in the Specifications, all testing shall be carried out and interpreted in strict accordance with the methods specified in the relevant South African and British Standards.  

Unless otherwise stated in the Specifications, the testing laboratories of the South African Bureau of Standards, the Council of Scientific and Industrial Research (South Africa), and the Portland Cement Institute (South Africa) will be accepted as approved independent laboratories in which tests or design work required in terms of a Specifications may be carried out.  Other testing laboratories may be used by the Contractor subject to the approval of the Engineer.

When required by the Engineer, the Contractor shall furnish all information of the materials to be used in the Works and shall give the Engineer such other particulars as may be required.

When requested, the Contractor shall provide samples, information and manufacturer's test certificates of the materials to be incorporated in the Works.

Unless otherwise specified, all proprietary materials shall be used and placed in strict accordance with the relevant manufacturer's instructions.

The competence of personnel required to undertake operations involving particular skills affecting the quality of the Works shall be demonstrated to the Engineer by means of tests arranged by the Contractor.  These could include the following activities: welding, concrete compaction, repairs, grouting, formwork erection, etc.  Should the competence of any member of the Contractor's workforce be in doubt, the Engineer may order any re-testing he considers necessary at any stage throughout the Contract.  

Workmen shall only receive their practical training on those parts of the Works as agreed by the Engineer.

The Contractor shall carry out sufficient inspection and tests to satisfy himself that all requirements of the Specifications are being met and the results of inspections and tests shall be submitted to the Engineer in accordance with the Contractor’s Quality Management System.  The Engineer may carry out such inspections and tests as he deems necessary and the results of the Engineer’s inspections and tests will be made available to the Contractor if requested. Where the Contractor’s or Engineer’s inspections and/or tests reveal that the requirements of the Specifications have not been attained, the Contractor shall, at his expense, rectify the work to the extent that it conforms to the Specifications.

Whenever the normal period for carrying out work is to be changed, the Engineer shall be given notice in sufficient time (at least 10 working days) to rearrange staffing for proper inspection.  The Engineer shall be given notice of any other proposed changes to normal working times at the weekly progress meetings or as necessary to cope with emergencies.

Reports to the Engineer shall be in a format acceptable to the Engineer.

The Contractor shall submit detailed reports at monthly intervals (at site meetings) of personnel on Site, principal materials ordered, stocks on Site, Contractor's Equipment, Plant and Temporary Works on the Site. The Contractor shall also submit a detailed report at monthly intervals on progress of manufacture of any Plant or Contractor's Equipment ordered.

Records shall be kept daily of labour, materials and equipment where there is an agreement to pay by dayworks.  Such records shall be valid only when signed by the Engineer or his Representative.  Failure to submit daywork sheets on a daily basis could result in the rejection of the sheets by the Engineer.

In cases where there is any dispute or uncertainty on payment procedure, sheets shall be signed daily by both parties as an agreed record of work done but shall not imply any commitment concerning payment.  These sheets shall be annotated "For record purposes only".

The Contractor shall arrange for all tests required for process control to be done by a laboratory acceptable to and approved by the Engineer.

The Contractor may establish his own laboratory on site or he may employ the services of an independent commercial laboratory. Whatever method is used, the Contractor must submit the results of tests carried out on materials and workmanship when submitting work for acceptance by the Engineer. The costs for these tests shall be deemed to be included in the relevant rates and no additional payment will be made for testing as required.

The process control test results submitted by the Contractor for approval of materials and workmanship may be used by the Engineer for acceptance control. However, before accepting any work, the Engineer may have further control tests carried out by a laboratory of his choice. The cost of such additional tests will be covered by a provisional sum provided in the Bill of Quantities, but tests that failed to confirm compliance with the specifications, will be for the account of the Contractor.

Acceptance control, record keeping and payment certificates shall be done in accordance with the Engineer’s standard system except if the Engineer approves that the Contractor’s standard system may be used.

C3.5.3.2	Method Statements

The Contractor shall prepare method statements and acquire the Engineer’s approval before commencing work. A method statement is required for each and every activity, including site establishment. The following minimum information will be required in each method statement:

· Goal of activity
· Dangers identified
· Safety measures 
· Security measures
· Measures to accommodate environmental and social requirements
· Work method
· Material to be used
· Quality assurance procedure to ensure compliance to specifications
· Reference to the relevant specifications
· Reference to other relevant method statements

Inspectors and workmen shall be trained to execute the work in accordance with the approved method statements and a copy of the method statement shall be available on site where the work is executed.

The Contractor shall allow for the following time periods for the approval of method statements:

	Review by the Engineer and Employer of first submission
	2 weeks

	Amendments by Contractor (if required)
	1 week

	Final review and approval by Engineer
	2 weeks



Work on an activity shall not commence without a method statement approved by the Engineer.  Approval of a method statement by the Engineer will not release the Contractor from his responsibilities and liabilities and it will not mean that the Engineer will be responsible or liable for the construction of the work.

C3.5.4	Occupational health and safety management

It is a requirement of this contract that the Contractor shall provide a safe and healthy working environment and to direct all his activities in such a manner that his employees and any other persons, who may be directly affected by his activities, are not exposed to hazards to their health and safety. To this end the Contractor shall assume full responsibility to conform to all the provisions of the Occupational Health and Safety Act (OHSA) No 85 and Amendment Act No 181 of 1993, and the OHSA Construction Regulations GNR.84 of 7 February 2014. 

The successful Contractor shall, on receipt of notification that he has been awarded the contract, submit without delay his own documented Health and Safety Plan for the execution of the work under the contract in accordance with the OHSA and Construction Regulations to the Engineer. The Health and Safety Plan must at least cover the following:

· a proper risk assessment of the works, risk items, work methods and procedures;
· pro-active identification of potential hazards and unsafe working conditions;
· provision of a safe working environment and equipment;
· statements of methods to ensure the health and safety of subcontractors, employees and visitors to the site, including safety training in hazards and risk areas;
· monitoring health and safety on the site of works on a regular basis, and keeping of records and registers;
· details of the Construction Supervisor, the Construction Safety Officers and other competent persons he intends to appoint for the construction works; 
· details of methods to ensure that his Health and Safety Plan is carried out effectively. 

The Contractor's Health and Safety Plan will be subject to approval by the Employer or Engineer before commencement of construction work. The Contractor will not be allowed to commence work, or his work will be suspended if he had already commenced work, before he has obtained the Employer's or the Engineer’s written approval of his Health and Safety Plan. 

Approval of the Contractor's Health and Safety Plan by the Employer or the Engineer will not release the Contractor from his responsibilities and liabilities and the Employer or the Engineer will not be responsible or liable for any activities forming part of the Contractor’s responsibilities and liabilities in terms of the Contract.

Time lost due to delayed commencement or suspension of the work as a result of the Contractor's failure to obtain approval for his safety plan, shall not be used as a reason to claim for extension of time or standing time and related costs.

The rates and prices tendered by the Contractor shall be deemed to include all costs for conforming to the requirements of the OHSA, the Construction Regulations and the Employer's Health and Safety Specification as applicable to this contract.  Should the Contractor fail to comply with the provisions, he will be liable for penalties as provided in the Construction Regulations and in the Employer's Health and Safety Specification.

The Employer’s SHE Management System is included in Section C3.6.

C.3.5.5	Environmental management

The Works shall comply with the Environmental Authorisation (Record of Decision), the Environmental Management Plan and the Employer’s Specifications (if applicable). The applicable documents are included in Section C3.6.

C3.5.6	General construction and management requirements

C3.5.6.1	General

The Contractor is referred to SANS 1921: 2004: Construction and Management Requirements for Works Contracts, Part 1: General Engineering and Construction Works, and COLTO 1500 - Accommodation of Traffic. These specifications shall be applicable to the contract under consideration and the Contractor shall comply with all requirements relevant to the project. 

Certain aspects however require further attention as described hereafter. 

C3.5.6.2	Management and disposal of water

The Contractor shall pay special attention to the management and disposal of water and storm water on the site. It is essential that all completed works or parts thereof are kept dry and properly drained. Claims for delay and for repair of damage caused to the works as a result of the Contractor’s failure to properly manage rain and surface water, will not be considered.

The Contractor shall implement special measures to keep storm water out of excavations and pipe trenches. These measures shall include for example, cut-off berms, cross-fall of construction road away from trench, coffer dams and drainage pipes across the trench or diversions at water courses, limiting length of open trenches, adequate water pumps.



C3.5.7	Site administration

C3.5.7.1	General

Acceptance control, record keeping and payment certificates shall be done in accordance with a system approved by the Engineer.

C3.5.7.2	Daily site diary

The daily site diary, in accordance with Bigen Africa’s pro forma, shall be kept up to date by the Contractor’s Representative and will be signed on a daily basis by the Engineer’s Representative.

C3.5.7.3	Information in respect of Plant

Information relating to plant on Site shall be recorded in the daily site diary. In addition, the Contractor shall deliver to the Engineer, on a monthly basis, a detailed summary of construction plant kept on the Site, full particulars given for each day of the month.  Distinction shall be made between plant in working order and plant out-of-order.  Such inventory shall be submitted by the first day of the month following the month to be reported.

C3.5.7.4	Information in respect of Employees

Information relating to labour and management on Site shall be recorded in the daily site diary. In addition, the Contractor shall deliver to the Engineer, on a monthly basis, a detailed summary of supervisory staff, labour employed (own and local labour) by category, and sub-contractors (both local and imported) for each day of the month.  Such return shall be submitted by the first day of the month following the month to be reported.

C3.5.7.5	Rainfall records

Rainfall records for the period of construction shall be taken on Site and recorded in the daily site diary. The Contractor shall provide and install all the necessary equipment for accurately measuring the rainfall.  The Contractor shall also provide, erect and maintain a security fence plus gate, padlock and keys at each measuring station, all at his own cost. The Contractor shall take and record the daily rainfall readings. The Employer’s Agent or his Representative shall be permitted to attend these readings, or take separate readings. Access to the measuring gauge(s) shall at all times be under the Engineer's control.



C3.5.7.6	Site instructions

Site instructions by the Engineer, addressed to the Contractor, will be numbered consecutively and will be deemed to have been received by the Contractor's Representative unless a break in the sequence of numbers is brought to the notice of the Engineer in writing immediately.

C3.5.7.7	Site meetings

The Contractor and his authorised representative shall attend all meetings held on the Site as requested by the Engineer at dates and times to be determined by the Engineer.  Such meetings will be held to evaluate the progress of the Contract and to discuss matters pertaining to the Contract.  It is not the intention to discuss day-to-day technical matters at such meetings.

Progress meetings shall be held at least once a month on Site from the Commencement Date to the date of Taking-over for coordination purposes and to evaluate the progress of the Contract. 

Ad-hoc technical meetings will be arranged at a suitable venue as and when required. 

The Contractor shall also allow in his tender for attending at least one HAZOP meeting at the Engineer’s offices once the mechanical designs have been completed.

The Contractor or his authorized representative(s) shall attend all steering committee meetings with the appointed Community Liaison Officer. 

Weekly commissioning meetings shall be held during the testing and commissioning stages.

The Engineer will chair all progress and technical meetings, prepare and circulate minutes, as determined by him in consultation with the Employer. The Contractor shall chair the commissioning meetings and be responsible for associated administration.

The Contractor shall submit monthly progress reports in a format to be agreed between the Contractor and Engineer.

C3.5.7.8	Payment certificates

Monthly progress payment certificates shall be submitted by the Contractor to the Engineer not later than the 20th of each month (or on the last working day prior to this date) in order to allow for checking and reconciliation of all quantities, rates, extensions and additions in the certificate.  All quantity calculations and certificates submitted by the Contractor for checking shall be in accordance with the Engineer’s standard site administration forms and formats.

Where dayworks have been instructed by the Engineer, the Contractor shall submit the returns to the Engineer for signature and approval within twenty-four (24) hours of the end of the working day on which the work was executed. Daywork returns shall be submitted on forms according to the Engineer’s standard format. Failure to comply with the terms of this clause could result in non-payment for such dayworks, depending on the Engineer’s decision in this regards.

The tax invoice submitted with the certificate shall be dated the date of submission to the Engineer of the payment certificate that was agreed between the Contractor and the Engineer.  All costs for the preparation and submission of progress certificates shall be borne by the Contractor.

C3.5.7.9	Photographic records

The Contractor shall keep photographic records of the Works also showing progress, including the following:

· The pipeline routes before commencing work and after clearing;
· State of existing fencing before commencing work and during work and the new fencing at completion;
· Trench excavation and the materials encountered;
· Pipe laying operations, including earthworks;
· Pipe jacking, river and stream crossings, road and railway crossing etc.
· Structures;
· Ancillary structures;
· Landscaping and rehabilitation activities;
· Other specific photographs requested by the Engineer;
· Environmental aspects;
· Health and safety aspects;
· Social aspects; and
· The completed installations.

The photos shall be inscribed with the date taken, location and brief description.

Three prints and an electronic copy on CD shall be delivered to the Engineer each month.
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