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1 Preliminaries
1.1 Scope of Works

This General Specification refers to the works involved in the project to give a basic standard for implementation.

The Contract comprises works listed in the Bill of Quantity and Particular Specification.

The works are to be executed in 3 small towns within focal three LGAs in Adamawa State namely; Viniklang, Dumne and Ganye small towns in Girei, Song, Ganye LGAs respectively,  The general works expected to be carried out in each of the selected location is to rehabilitate existing borehole water facilities, drill new or additional boreholes and or upgrade the water facility where necessary to meet water demand of the population within the vicinity of the water source location.
1.2 Requirements of Specifications

The Contractor shall fulfil all requirements and obligations under all Clauses of these Specifications. Neither the following clauses of the Specifications nor the description and quantities in the bills of quantities shall limit the obligations of the Contractor as indicated in the Conditions of Contract.

Where items are not included in the Bill of Quantities for any such requirements or obligations, the cost of such requirements or obligations shall be deemed to have been included in the items provided in the Bills of Quantities.

1.3 Definitions

In the Specification (as hereinafter defined) the following words and expressions shall have the meanings hereby assigned to them:

(a)  “Specification” means this Specification together with the technical details given in the Bill of Quantities and, subject to the Supervisor’s Representative’s approval, the Contractor’s Drawings, Specifications and technical details.

(b) “Supply” and its derivatives means the complete design, manufacture, delivery to site, inclusive of such ancillary services as inspection and witnessed testing at the places of manufacture and shipment, workshop painting and of all such other services as are noted in the Specification or reasonably necessary for the safe, reliable and efficient completion of the Contract.

(c) “Install” and its derivatives means complete installation, on site painting and adjustments, testing and commissioning of the works and of all such other services as are noted in the Specification or reasonably for the safe, reliable and efficient completion of the Contract.

(d) "Provide" and its derivatives means the complete design, manufacture, delivery, installation, testing and commissioning of the works, inclusive of such ancillary services as inspection and witnessed testing at the places of manufacture, workshop and site painting, handling on site, site trials and of all such other services as are noted in the Specification or reasonably necessary for the safe, reliable and efficient completion of the Contract.
(e) “Replacement” and its derivatives means exchange of equipment, parts or similar with the latest model of the installed equipment or technically equivalent one of another manufacturer, inclusive of dismantling and removal of the existing equipment to the employer’s central store or off site as directed and all such other services as are noted in the Specification or reasonably necessary for the safe, reliable and efficient completion of the Contract.

(f) “Overhaul” and its derivatives where not detailed for specific items of plant, means dismantling, checking and testing to identify defective components, replacement of defective components, reassembly, commissioning and testing. Overhaul shall include the item covered under “servicing”.
(g) “Repair” and its derivatives where not detailed for specific items of plant, means, in addition to an overhaul, additional works such as diagnosis, machining, welding, etc.

(h) “Service” and its derivatives where not detailed for specific items of plant, means the replacement of normally wearing items such as bearings, bushes, seals, gland packings, gaskets, voltmeters, ammeters, etc.

(i) “Spares” and its derivatives where not detailed for specific items of plant, mean replaceable wearing parts and lubricants as required for normal maintenance of the plant.

(j) “Supervisor” is the client’s representative which in this case is the Mercy Corps Limited. 
(k) “Supervisor Representative (SR)” the Engineer or any representative appointed by the supervisor to oversee the implementation of the works programme.
(l) “Quantities” the quantities required for each item specified herein shall be as stipulated in the relevant BOQ.

1.4 Extent of Contract


The Contract comprises the following summarised works required in 3 small towns in the 3 LGAs of Girie, Song and Ganye and as listed in the Bill of Quantity under small town works. 

· Geophysical investigation of new borehole

· Drilling of new borehole

· Installation of solar submersible pumps

· Construction of Elevated Storage Reservoir

· Laying of distribution pipeline 

· Construction of water stand post

· Construction toilet facility

1.5 Documentation to be provided
During the execution of the Contract the Contractor shall furnish two copies of each of the following contract records to the Supervisor.

(a)
Sub-orders for plant, materials and services.  Except as otherwise approved by the Supervisor, the Contractor shall employ only those specialist manufacturers or sub-contracts declared in the Tender and sub-orders to them shall be confined to those for materials, plant and services in respect of which the Supervisor's approval has been given.  Two copies of each sub-order, (inclusive of supporting documents to which it may refer), and of any amendments thereto, shall be furnished to the Supervisor immediately upon issue and each shall state clear the contract title and the item or drawing reference, or other means of identification.

(b)
Monthly progress reports of work in hand under the Contract, at manufacturer's work and elsewhere.  The reports shall be in an agreed format, shall be issued before the 14th of each month and shall give full details of progress with the Contract during the preceding month, including production status of drawings, manufacture, orders, stocks of materials, shipping, delivery, erection, testing and commissioning.

(c)
Progress schedules, to the Supervisor's requirements, indicating the planned dates of commencement and completion of installation for each portion of the works.  These schedules, submitted at the Supervisor's request, shall be furnished at agreed time intervals, such intervals to be not less than 14 days.

(d)
Day to day diary sheets recording plant, etc. delivered to, and work executed on Site.

1.6 Drawings and Documents - Format

The Book of Drawings and other contract documents are to be read in conjunction. However, the Contractor may be required to furnish the supervisor with updated drawings in accordance with the Conditions of Contract and the Specifications.

The Contractor shall carefully check the drawings provided to him and shall bring any omissions, errors or discrepancies to the attention of the Supervisors Representative (SR), who will then re-issue the corrected drawings. Failure to discover and/or notify the SR of any omissions, errors or discrepancies in the drawings shall not relieve the Contractor of the responsibility for unsatisfactory works resulting there from and obligations to rectify the works at their own expense.

All drawings, dimensions, calculations and information furnished in connection with the Contract shall be expressed in SI units.

The drawings shall be sized to designations A3 and A4 of section 2, BS 3429: Sizes AO, A1 and A2 and above shall not be used.  Each drawing shall carry the project title, the name of the Supervisor, the Contractor and the Employer, together with the drawing title and number and other relevant data, in the lower right-hand corner.

Prior to Taking Over of the completed works, the Contractor shall furnish the SR with “As-Built” drawings in the same format as the construction drawings issued to him. The cost for preparation of these drawings shall be deemed to be included in the rates for the works.

The Supervisor's approval of the Working Drawings, Contract Records etc and of the Workshop test records etc. shall not relieve the Contractor of the obligation to meet the terms of the Specification and any of the Plant which upon delivery to site is found to be incorrect or unsatisfactory, or which fails to perform its duty satisfactorily during commissioning or during the Defects Notice Period shall be replaced to the Supervisor's satisfaction.

1.7 Contractor's Staff

The Contractor and any Sub-contractor engaged upon the execution of the Works shall be deemed to employ, or to procure the employment of, staff skilled and experienced in works of a similar nature to the Works and jointly and severally they shall be responsible for the provision of safe, reliable and efficient Plant such as will ensure its precise and safe operation under all conditions, and shall provide all plant and services reasonably necessary for the complete setting to work and performance of the of the works whether or not specifically mentioned in the Specification Bill of Quantities or indicated in the Drawings.

1.8 Bench Marks

The SR will on request indicate benchmarks and points or origin for survey to the Contractor on site.  Where deemed appropriate or necessary the SR or its staff may place Temporary Bench Marks (TBMs) to direct the Contractor in setting out the works.  Upon the Contractor being shown the location on site of any TBM, the responsibility of protecting and preserving the same shall from that time onwards rest with the Contractor and the Contractor shall at his own expense re-locate and replace any such TBM which shall for any reason be displaced or removed from its original location.

1.9 Levels and Dimensions

The levels of the ground and the levels and dimensions of the natural features are believed but are not guaranteed to be correct.  Wherever dimensions or levels are marked on the Drawings, such dimensions or levels shall take precedence over dimensions scaled from Drawings and scaled dimensions shall be used only in the absence from the Drawings and/or elsewhere of other information and then only on the written instruction to do so from the SR.  Large scale Drawings shall be taken in preference to Drawings of a smaller scale.

1.10 Programme, Work Sequence and Records
The Contractor shall submit a programme of activities for execution of the works. No physical work shall commence before submission of the work programme and acceptance/approval by the Supervisor.

The Contractor shall adhere to the approved Work Programme and shall inform the SR of any intended change.

In addition, and as a compliment to the Programme the Contractor shall submit at the same time schedules of Contractor's Equipment and labour indicating the projected numbers and types of Contractor's Equipment and labour to be utilised on the Works to enable compliance with the Programme.  The schedules shall be itemised under the same heads of items of work as are used in the Programme.

The Programme shall include as a minimum the following activities:

(a) Confirmation of Quantities and Placing of Orders

(b) Erection of materials storage facilities

(c) Local procurement of major materials

(d) Offshore procurement of major materials:

(i) Manufacture/Preparation for shipping

(ii) Shipping

(iii) Clearing at Port, transport to site and offloading to appropriate storage facilities.

(e) Mobilisation to commence Works on Site

(f) Sequence of work for pipe pigging and jetting

(g) Major elements of work on Site, in sufficient itemisation to allow for continuous monitoring of progress of Works

(h) Tests on Completion

The Contractor shall submit a detailed proposal for each component of the work, including working/workshop drawing, sequence and method of execution and testing, which shall be approved by the SR prior to commencement of the work component. Works for which such proposal are not received and approved by the supervisor will be rejected in the event of subsequent defects found by the supervisor.

Where an existing scheme in operation is to be rehabilitated or expanded, the works shall be carried in such manner as to reduce plant shut down time during rehabilitation/expansion works to the minimum. Where completely new electro-mechanical equipment is proposed, full shut-down may not be avoidable during the M & E installation, but this shall be kept to a minimum. 

The Contractor shall provide a day-to-day diary sheet recording plant, staff, materials delivery, work done, tests, rainfall and any other event which might influence the works and any other records as agreed upon.

The Contractor shall provide the SR with documentary evidence of material orders for the project and shall inform the SR of progress if assembly or manufacture is not on site.

It is noted that the Client wishes to complete the works within the shortest possible time. 

The Contractor shall avail his Agent at all site and progress meetings called by the SR.The Contractor shall be deemed to have allowed for the above in all aspects of the tender.

1.11 Notice of Operations

The Contractor shall give full and complete written notice of all important operations to the SR sufficiently in advance to enable the SR to make such arrangements as the SR may consider necessary for inspection or for any other purpose. The Contractor shall not start any important operation without the written approval of the SR.

1.12 Provision of Facilities for Supervisors Representative’s (SR) Inspection

The Contractor shall provide the necessary tackle, access and labour to enable the SR conveniently to carry out such inspections, as they deem necessary at all times during the currency of the Contract.

1.13 Provision of Labour for Supervisor's Representative (SR)
The Contractor shall provide all such labour and assistance as required by the SR and his staff.

1.14 Facilities for the Supervisor's Representative (SR) to Take Samples

The Contractor shall provide all facilities and equipment for the SR to take samples for testing of any of the materials.  Such samples may be taken before incorporation into the works or at any time during Construction, at the discretion of the SR.

No claims for delays due to the taking of samples by the SR will be allowed.

The taking of any samples by the SR shall not relieve the Contractor of his responsibility that all materials and workmanship comply with the specification, nor shall it relieve the Contractor for any of his duties under the Contract.

1.15 Contractor's Office

The Contractor shall provide and maintain an office on or near the Works on Site approved by the SR for the use of his Agent, where written instructions may be delivered by the SR and in such cases, will be deemed to have been delivered to the Contractor.  This office shall be open during the Contractor’s working hours and shall, when open, have at least one person present whom the Contractor has authorised to receive on his behalf correspondence or written messages.

1.16 Supervisor's Representative Site Office

The Contractor shall provide and maintain an office on or near the Works on Site approved by the SR for himself of his representative.  This office shall be constructed and furnished as specified in the particular specification.

1.17 Precautions Against Contamination of the Works

The Contractor shall at all times take every precaution against contamination of the Works.  He shall give strict instructions to all persons employed by him to use the sanitary accommodation provided.  The relevant Article of the Conditions of Contract will be rigidly enforced in any case where these instructions are disobeyed.

1.18 Supply of Electricity

Save as is otherwise provided for in the Contract, the Contractor shall make his own arrangements for the provision of electricity for use in the execution of the Works, both Temporary and Permanent, for the work of any Sub-Contractors.

1.19 Supply of Water

The position of the Employer or his Agent as a supplier of water shall be identical with that of other suppliers and quite separate from his position as Employer under the Contract.  As in the case of a supplier, a failure on the part of the Employer (or his Agent) to supply water will not relieve the Contractor of any of his obligations under the Contract nor, in respect of any such failure, shall the Contractor have any claim under the Contract against the Employer.

Save as is otherwise provided for in the Contract, the Contractor shall provide at his cost and arrange for all water required for the execution of the Works and ensure that it is of such quality that will have no deleterious effects on the Works.

The Contractor shall submit proposals to the SR for the provision and maintenance of the supply of potable water and the SR shall approve these proposals before any Works are commenced. 

1.20 First Aid Outfits

During the progress of the Works the Contractor shall at each place of work provide an adequate First Aid Outfit which shall be easily accessible at all times, and which shall include the following: - 


Range of bandage sizes
plasters


Antiseptic ointment
thermometers


Scissors
cotton wool


Aspirins
safety pins


Anti-malaria tablets
sticking plasters

and shall replenish and maintain as use demands, at his own cost.  The provision of these kits shall be considered part of the Contractor's obligations in setting up his camp.  The first aid kits shall be available for use by the SR’s staff as well as the Contractor's staff on site. 

1.21 Access Roads

Having regard to the relevant section of the Conditions of Contract, the Contractor shall at his own cost undertake such improvements to or construction of drainage culverts on the unsurfaced roads and shall be responsible for maintaining these roads for the duration of the Contract in so far as these improvements or the maintenance is necessary for compliance with the Condition.

All such improvements, constructions and maintenance shall be to the satisfaction of the SR and the relevant authorities, and no improvement or construction shall be carried out without prior approval of the Contractor’s proposals by the SR.  At the end of the Contract, the unsurfaced roads shall be brought back to a standard not less than that existing at the beginning of the Contract.

The Contractor shall construct and maintain such additional temporary access roads and shall make any improvements to the standards of existing roads (subject to the approval of the relevant authorities) as may be necessary for carrying out the Works, the cost of which is to be included in his rates.

1.22 Flagging, Lighting and Watching

The Contractor shall be responsible for properly watching and lighting the Works even where they are on enclosed land, and shall allow for the same within his rates.

In this matter and as to flagging and traffic control he shall comply with the requirements of the Employer, the Police and/or the competent Authority. Prior to the commencement of any works across or alongside public roads the Contractor shall obtain the approval of the SR of his plans for flagging and traffic control.

1.23 Temporary Works

The Contractor shall provide, maintain and remove on completion of the Works all temporary Works including roadways, sleeper tracks and staging, etc. over roads, footpaths, streams or unstable ground and he shall make them safe and suitable in every respect to carry all Plant required for the Work or for providing access or for any other purpose.  

Details of temporary Works shall be submitted in advance to the SR for his approval, which when approved, shall not relieve the Contractor of complete responsibility for their safety and satisfactory operation. 

1.24 Survey Beacons

During the progress of the Works, the Contractor shall not remove, damage, alter or destroy in any way whatsoever, any plot or survey beacons.  He shall notify the SR of the need to interfere with any beacon.  The SR shall be responsible for any removal and reinstatement that he considers necessary. Should any beacon be found to be above or below the level of the finished Work, the Contractor shall immediately report the same to the SR.  

Should any beacon be damaged or destroyed by the Contractor he shall forthwith report the damage to the SR and the relevant authorities and shall be held liable for the cost of reinstatement thereof. 

1.25 Access to Lands for the Project

All land access for the project, such as area required for headworks, boreholes, reservoirs and access for pipe laying shall be provided by the Community or State Government. Compensation shall not be paid in any form under the Contract.

1.26 Reinstatement of Roads and Footways

The opening up of public roads and reinstatement of the same shall in all respects be carried out to the requirements of the relevant authority. The Contractor shall be responsible for liaison, co-ordination and arrangements with the relevant authority in the obtaining of approvals and/or consents, payment of fees and all manner of things necessary to comply with the lawful orders of the relevant authorities and the Contractor shall allow for the same within his rates. 

1.27 Privately Owned Services

If any privately owned service, on, about or through the Site will be affected by the Works, the Contractor shall provide a satisfactory alternative service in full working order to the satisfaction of the owner of the service and the SR, before the cutting off of the existing services.

1.28 Additional Land

The Contractor shall select and arrange at his own expense for any temporary occupation of land outside the Site, which he requires for the efficient execution of the Works. The Contractor must comply fully with all Byelaws and Regulations currently in force in the area. 

1.29 Submission of Samples

Before the supply of any materials or articles which he intends to incorporate into the Permanent Works, the Contractor shall submit to the SR for his approval a sample of each respective material or article, and such samples shall be delivered to and kept at his Office for reference. Should the samples be considered by the SR to be unsuitable for the purpose intended, or not to comply with the Specification or the nominated Standard Specification the Contractor shall submit samples of the materials or articles from a different source for approval.  All the respective kinds of materials and articles used in and upon the Works shall be at least equal in quality to the approved samples.  Each and every sample shall be a fair average of the bulk material or of the article it represents.  The SR may decide the method by which each sample to be taken from the bulk shall be obtained and the number of such samples.  The Contractor shall allow for complying with the provisions of this Clause within his rates.

1.30 Procurement of Materials and Manufactured Articles

The responsibility for so ordering and delivering materials and manufactured articles and samples so that they may be tested sufficiently far in advance of the Work so as not to delay it, shall rest upon the Contractor, and he shall not be entitled to any time credit for delay occasioned by his neglect to order sufficiently well in advance or to payment of any costs he may incur as the result thereof.  

With regard to any item in the Bills of Quantities, which is the subject of a Provisional Sum, the SR shall notify the Contractor of his requirements in ample time for the Contractor to make any necessary arrangements so that no delay occurs in the progress of the Works.  

The Contractor shall be deemed to have allowed for compliance with the provisions of this clause within his Tender. 

1.31 Testing of Materials and Manufactured Articles Before Use

Any or all of the materials and manufactured articles supplied by the Contractor for use on any of the Works throughout this Contract shall be subject in advance to such tests as may be specified in the relevant Specification or Standard Specification or as may from time to time be deemed necessary by the Engineer.  Samples of all such materials and manufactured articles together with all the necessary labour, materials, equipment and apparatus for sampling and for carrying out of tests on the Site on all such materials and manufactured articles shall be supplied by the Contractor at his own expense.  The cost of special tests ordered by the SR to be carried out by an independent person at a place other than the Site or place of manufacture or fabrication shall be borne by the Employer, provided the tests show that the materials, articles or workmanship are in accordance with the Specification, otherwise the cost of such special tests shall be borne by the Contractor. 

1.32 Rejected Materials

Should any materials or manufactured articles be brought on to the Site of the Works by the Contractor which are in the judgement of the SR unsound or of inferior quality including defects or damage sustained in transit or in any way unsuited for the Works in which it is proposed to employ them, such materials or manufactured articles shall not be used upon the Works but shall be branded if, in the opinion of the SR this is necessary, and shall forthwith be removed from the Site of the Works, all at the Contractor's expense and in each case as the SR shall direct. 

1.33 Quality of Materials and Workmanship

The materials and workmanship shall be of the best of their respective kinds and shall be to the approval of the SR.  In the reading of this Specification the word "to the approval of the SR" shall be deemed to be included in the description of all materials incorporated in the Works, whether manufactured or natural and in the description of all operations for the due execution of the Works. 

1.34 Standards

The Contractor shall observe these Specifications and shall carry out all work in a skilled and workmanlike manner in keeping with the customs of the trade, and modern methods of construction engineering.

In addition, the Contractor shall conform to all conditions, regulations, laws and by-laws currently in force in Nigeria with regard to the execution of construction work and shall follow all instructions issued by the competent Authorities and the SR.

The Bidder shall at his discretion base his bid on Standard Specifications generally used or approved save that where a relevant Standard Specification issued by the Nigeria Bureau of Standard exists at the date of submission of bids such a Standard should as a minimum be complied with. Where no Nigeria Standard Specification exists, then the relevant standard specification issued by the International Standard Organisation (ISO), if any, shall be the minimum to be complied with. Where a national standard other than a Nigerian Standard is referred to in addition to ISO this indicates that such national standard may expand or strengthen further the requirements of ISO.

The Contractor shall have indicated in the appropriate Tender Schedule the Standard Specification to which the particular item to be supplied complies, or where it meets the requirements of a national standard not so specified, this standard shall be indicated in the same schedule.  In this event two copies in English of the alternative standard offered should have accompanied the tender and shall be subject to the approval of the SR.  

In the event that at the time of tender the Contractor had neglected to nominate the Standard Specification to which any particular item to be supplied shall comply, and there is no relevant local standard or ISO standard for the item, then the SR may at his sole discretion and without extra cost to the Employer instruct the Contractor on the national standard to be adopted in the manufacture supply and erection etc. of the item and the works associated with the item. 

1.35 Inspection by SR During Defects Liability Period

The SR will give the Contractor due notice of his intention to carry out any inspection during the Defects Liability Period and the Contractor shall upon receipt of such notice arrange for a responsible representative to be present at the times and dates named by the SR.  This representative shall render all necessary assistance and take notice of all matters and things to which the SR directs his attention. However, this shall be on the condition that no notice shall be required in the event that at the time of the inspection there shall be any part of the Works that have yet to be Taken Over.

1.36 Survey Instruments and Other Equipment for the use of the SR
The Contractor shall provide for the exclusive use of the SR and his staff survey equipment as provided in the Particular Specification.

1.37 Cleaning up of Site

The Sites of all permanent and temporary works, including borrow areas and tips in connection with this Contract, are to be carefully cleaned up, and trimmed, and the Site is to be handed over to the Employer in a neat and clean condition to the satisfaction of the SR.  Compliance with this Clause shall be a prerequisite condition for the issue of a Taking-Over Certificate. 

1.38 Sign Boards

The Contractor shall provide, sign-write, erect and maintain until the expiry of the Defects Liability Period sign boards of sound timber construction and hollow section steel uprights to the dimensions, sign-written and painted in durable colours, as directed by the SR.  Such signboards shall be removed upon expiry of the Defects Liability Period, such removal being a pre-requisite for release of final retention money.

The signboards shall each contain not more than 10 m2 of inscribed painted timber surfaces and have a total height above ground level of not more than 3.8 m.  The steel uprights shall be imbedded in Class 20 concrete of sufficient volume to give the whole assembly adequate stability.

1.39 Compensation for Land and Entry Upon Land

All land permanently used or occupied by the Works, as shown on the Drawings will be provided by the Employer, save that working width for pipe laying may be restricted to such areas as the SR may direct to minimise disruption of existing services and facilities.  

The Contractor shall, subject to the approval of the SR, make his own arrangements for the acquisition of the land required for provision of his own offices, and for camp houses, workshops, stores, borrow pits, etc.

The Contractor shall not enter onto any land or commence any operations until such time that all necessary rights of access have been completed and permission has been obtained from the landowner to enter the land and commence operations.  Should the Contractor enter into any land or commence any operations without first obtaining this confirmation, he shall be liable in whole or in part at the sole discretion of the SR, for all additional costs and/or legal charges which might arise there from. 

1.40 Alteration and Preservation of Existing Services

The Contractor shall acquaint himself with the position of all existing works, such as sewers, water drains, cables for electricity and telephone line, telephone and lighting poles, water mains, etc. before any excavation or other work likely to affect the existing services is commenced.

Where work is being carried in the vicinity of overhead power lines, the Contractor is responsible for ensuring that all persons working in such areas are aware of the relatively large distance that high voltage can "short" to earth when cranes or other large masses of steel are in the vicinity of the power line.  The Contractor's shall give due attention to specified safe clearance to the various voltages.

The Contractor shall be held responsible for damage to existing works or services, and shall indemnify the Employer against any claims in this respect (including consequential damages).

In all cases where such existing works are exposed, they shall be properly shored or hung up.  Special care must be exercised in re-filling to consolidate the ground under any main cables, etc. exposed and not to cover up water meters and surface boxes, etc.  Poles supporting cables, adjacent to the Works, shall be kept securely in place until the work is completed, and shall then be made as safe and as permanent as before.  

Notwithstanding the foregoing requirements, and without lessening the Contractor's responsibility, the Contractor shall inform the SR immediately of any existing works that are exposed.  

The Contractor shall be responsible for arranging for the moving of services, subject to the agreement of the SR, where necessitated by the Works, and shall pay for the moving of services or alteration to services such as power lines, telephone lines, water pipes, etc. A Provisional Sum for this work has been allowed for in the Bills of Quantities.  The utilisation of that item shall be at the discretion of the SR who may direct that the work be done by others, or that the Contractor shall execute the work and be compensated on a Dayworks basis.  Where the Contractor encounters conditions where the alteration and preservation of existing services is necessary, he shall at once inform the SR staff who shall then direct the Contractor on the means and methods of so doing. 

1.41 Closure of Roads

Where a road used by the Contractor for delivery of any material to be used in the Works is closed by order of the Traffic Authorities, the Contractor shall obey such closure order and shall suspend operations or use an alternative route.  The fact that the Contractor is performing work for the Government of Nigeria will not give him any special privileges in this respect. 

1.42 Liaison with Government and Police Officials

The Contractor shall keep in close contact with the Police and other Government officials of the area regarding their requirements in the control of traffic and other matters and shall provide all assistance or facilities which may be required by such officials in the execution of their duties, and shall provide in the unit rates or elsewhere in the Bills of Quantities for any expenses arising out of compliance with this Clause. 

1.43 Regulations of Local Authorities

The Contractor shall at all times conform to the lawful provisions of any ordinance and of any order, proclamation, rule or notice made under any ordinance relating to the Works, employment of labour, etc., and to any regulation and/or by-law of any local authority and of the water or electricity undertaker within whose area and jurisdiction the Works are to be executed.  

1.44 Building Regulations

All buildings erected by the Contractor upon the Site and campsite or sites, and the layout of the buildings and Sites shall comply with Laws of Nigeria, and with all local by-laws in so far as they are applicable. 

1.45 Operation and Maintenance Manual

The Contractor shall compile in three copies, an Operation and Maintenance Manual for all mechanical and electrical installations as well as pipeline appurtenances provided under the Contract, for use of the Employer’s staff in running the completed water supply system.  The manual shall contain a general description of each installation and its operation, drawings, spare parts lists and details in English language of all the different manufactured new Plant, materials and components incorporated in the Works including but not limited to all pertinent manufacturers brochures.  Reference is to be made to the relevant clauses in the Conditions of Contract and the M&E Specifications.

Taking-Over will not be considered and a Taking-Over Certificate shall not be issued until such detailed information as is required has been submitted to and accepted by the SR.  

1.46 Training for the Employer's Personnel

The Contractor shall, if required, provide training to a number of the Employer's personnel, nominated by the SR during the construction of the Works.  This shall include but not necessarily be limited to: - provision of a work gang or gangs with gangers or foreman to work alongside the Contractors staff in the fields of pipeline repair and the installation of valves, and replacement consumer connections.

The Contractor shall also train the Employer's nominated personnel, as well as supervise the operation of the Works until the operators are fully conversant with the Plant.  This training phase shall be conducted by a competent instructor(s) and shall include instructions in the operations and maintenance of the Works in accordance with a programme previously submitted to and approved by the SR.  Refer also to the relevant M&E Specification.

1.47 Access to Existing Facilities

Where necessary for the execution of the Works, the Contractor and his employees shall be granted access to enclosed and fenced off areas, which belong to the Employer and are in use for the abstraction, treatment, storage and conveyance of water.

Such access shall be limited to the strict requirements for carrying out of the Works without delay, but shall not constitute free and unhindered access to any and all parts of such premises, nor shall it constitute authority for access at any and all times.

Access to such premises shall be limited to: -

(i.) the Contractor's senior and responsible staff not normally engaged upon the Works on site but who are employed by the Contractor in a capacity related to the Works;

(ii) a reasonable number of site supervisory staff who shall oversee erection and construction work;

(iii) Organised gangs of technicians, artisans, workmen and labour, who shall enter the premises, work therein and leave as a group or groups, each group being under the supervision of a previously nominated person; and

(iv) Crews operating Contractor's Equipment who shall remain with their piece of equipment whilst upon such premises.

Unless otherwise specified, any authorities provided for access to such premises shall be deemed to be restricted to the Contractor's normal working hours, with the addition of reasonable times for entering the premises to prepare to start work, leaving the premises on close of work for the day, and for work which may continue during normal meal or recess breaks.  Access at other times shall not however be unreasonably denied.

The Contractor shall apply for access during normal working hours (and such extensions thereto as shall not require specific approval as specified above) at least seven days before work commences on such premises, and provide in his application: -

(i.) the estimated duration of the need for such access, in weeks;

(ii)  the normal working hours which shall be in effect;

(iii) the names of the supervisory staff who shall be responsible for and who shall enter and leave with the working gangs;

(iv) the areas in which work shall be carried out; and

(v) the approximate numbers of workmen in such working gangs.

Applications for access outside the above times shall be by at least three days notice, which notice shall be deemed to be approved if it is not rejected within two days of submission.

1.48 Removal of Goods from Employer's Premises

The Employer's staff at any of the Employer's premises shall be entitled to demand and to be provided with written descriptions of any goods removed from within the Employer's premises, whether the goods belong to the Employer or not.

The Employer's staff shall be permitted and assisted by the Contractor and his employees to determine that the description of such goods is true and accurate including the inspection of vehicles and the opening up of any containers, parcels or wrappings.

1.49 Interruption of Water Supply

Where it is necessary for the supply of water by the Employer using existing facilities in and about the site to be reduced or interrupted in order for the Contractor to replace or repair existing facilities, or install new Plant or material, hereinafter called "Disruption", then the Contractor shall only be permitted to use methods of work, types and numbers of Equipment and levels of staff and labour which will result in minimum Disruption.

The Contractor's proposals for the execution of such works shall be subject to the SR's approval, and the SR shall not be required to consider the costs to the Contractor, (including payments for overtime to the Contractor's personnel) or the convenience to the Contractor of particular sequencing of work, where such considerations conflict with the Employer's need to limit the extent of Disruption.

The Contractor shall indicate in the Programme submitted pursuant to Conditions of Contract Clause 14 the approximate dates and durations of Disruption, and shall, during the execution of the Works, notify the SR forthwith of any circumstances which arise which may affect the expected dates of such Disruptions.

At least 14 days before any Disruption proposed by the Contractor, the Contractor shall submit to the SR for his approval his plan for works associated with the Disruption and details of the dates and times intended for such Disruption.  The SR shall within 7 days of such submissions:

(i) inform the Contractor of the dates and times when such Disruption will be permitted, which shall be not more than 3 days before or 7 days after the dates proposed by the Contractor; 

(ii) instruct the Contractor on the methods of work and types and numbers of Equipment and labour to be employed on such works, or otherwise grant approval for the Contractor's plan; and

(iii) provide the Contractor with the text of a notice by the Employer to the public of the intended Disruption.

The SR may otherwise instruct the Contractor that the Disruption shall be on dates more than 7 days after the dates proposed by the Contractor in which case the period in excess of 7 days shall be deemed to be a Suspension under Conditions of Contract Clause 40.

Approval for Disruption may be withheld at the Contractors responsibility, if in the opinion of the SR the Contractor cannot execute the works associated with the Disruption in accordance with the SR’'s requirements.  Notification of such withholding of approval shall be accompanied with a description of the reasons therefore, and instructions on the action to be taken by the Contractor before approval is given.

The Contractor shall publish the Employers notice to the public on the dates one and two days before the commencement of the Disruption in three national newspapers at a minimum of quarter page size.

The costs and effects of compliance with this Clause (save for any Suspensions) shall be deemed to have been allowed for in the Contractor's rates and prices, and in the time for completion.

1.50 Copies of Standards

Within 60 days of the acceptance of the Bid, the Contractor shall provide to the SR copies of all National and International Standards which are to apply to the Plant, materials and workmanship under the Contract, together with an Index cross-referencing these standards with the applicable aspects of the Works.

Three sets of such standards securely bound are to be provided. Cost of provision of the Standards shall be included in the relevant section of the Bills of Quantities

1.51 Site Safety

The Contractor shall observe and cause his employees to observe safety standards commensurate with the nature of the Works.  To this end the Contractor shall provide and ensure his employees wear:

(i) overalls,

(ii) boots or shoes with reinforced toe caps,

(iii) hard hats suitable for a construction site, and

(iv) other protective equipment such as gloves, earmuffs, goggles, etc., as are necessary for particular work.

The Contractor shall further provide hard hats and Wellington boots for the SR and his staff (up to 4 number), and for the use of site visitors up to ten in number.

The Contractor shall ensure that there is suitable and sufficient fire fighting equipment provided and maintained on site. All possible precautions shall be taken in the storage and handling of petroleum and other inflammable substances.

No work shall be permitted to be executed unless the SR is satisfied that appropriate safety measures are in place and that the Contractor's employees are wearing suitable safety gear. The Contractor shall be required to ensure adequate safety during construction works to avoid harm or injury to his employees, the Supervising staff or the public. The Contractor shall ensure that all excavations are securely strutted and handling of any heavy material, equipment or plant is by safe means. The Contractor shall further be responsible for ensuring that any hazard posing situation arising from the construction works to the site personnel or public is avoided. This shall include but not be limited to sufficient protection and warning for open trenches, material, and plant during and after construction works. 

The costs and effects of compliance with this Clause shall be deemed to have been allowed for in the Contractors rates and prices.

1.52 Local Technical Agency

The Manufacturer of the Pumps and Motors and of the Electrical Switchgear supplied under this contract will be expected to have, or shall prior to award undertake to appoint a local (Nigeria based) representative with proven technical competence in the electro-mechanical field.  The level of competence shall be such that if the employer should decide to enter into a service or service/training contract for the maintenance of the equipment indicated here, and then it would be practicable to do so.  The Local Agents will be expected to have in their stores and workshop a sufficient quantity of the relevant spare parts, the necessary equipment and tools to service/ maintain the proposed Mechanical and Electrical Plant and suitably qualified and trained personnel to perform the required service/ maintenance works.

The above notwithstanding, the Contractor shall comply with all requirements of the Environmental Protection and Control Act of the Laws of Lagos State and Nigeria.

1.53 Contractor’s Base Camp

The Contractor shall be required to establish a Base Camp in the project area for the duration of the contract.   

1.54 Standby or Stand-time Charges

There will be no reimbursement for standby or stand-time should the Contractor or his sub-contractors be delayed for any reason.

2 Building Works
Buildings shall include the Generator house, Pump / Chemical room / Store, and other structures in the design, as shown in the Drawings and scheduled in the Bills of Quantities.

The power generator, electrical panels, HTH and lime dosing system shall be located in the power house. The building shall be in reinforced concrete framed construction with external walls in a combination of 225mm hollow block walls and perforated blockwalls as shown in the drawings. 

Roofing shall be in approved seasoned treated hardwood including trusses, purlins and wall plates. Roofing shall be of long span corrugated Aluminium sheets from an approved manufacturer, secured to wood purlins with corrosion resistant drive screws.

Drainage channels, generator, tank and pump plinths and cable ducts / trays shall be provided generally as shown in the drawings, but shall take into consideration the approved equipment specification.

Metal ancillaries such as chequer floor plates and duct covers shall be finished in suitable approved primer and top coats as provided in the General Specification.

The chemical dosing shall be boarded off in appropriate partitioning, as shown in the drawings, finished in suitable approved primer and gloss paint.

The generator house floor shall be finished in 30mm screed, in 1:3 cement mortar and trowelled surface. Internal and external walls shall be painted in 1 undercoat and 2 finishing coats of approved emulsion paint. Plinths for the generator, transfer pump and dosing tanks shall be constructed to the equipment specifications and provision shall be made for bolting of pump base onto the plinth by means of appropriate cast-in bolts or openings to be grouted at a later stage.
Metal ancillaries such as chequer floor plates and duct covers shall be finished in suitable approved primer and top coats as provided in the General Specification.

Windows shall be mild steel casing type, with steel frame embedded in the sandcrete block work construction, and with 5mm thick tinted glass panes. Steel doors and main entrances shall be heavy duty, including frame, lock, hinges and drop-bolts. Timber doors shall be high quality, with frame and locks and all ironmongery. All windows and doors shall be fitted with burglar proofing. 

The pump house floor shall be finished in 30mm screed, in 1:3 cement mortar and trowelled surface. The floor concrete shall be Grade 25/20, reinforced with A142 fabric mesh (6mm @ 200c/c), cast on well compacted subgrade overlaid by compacted hardcore. The floor concrete shall be directly underlain by 20mm thick polythene damp-proof membrane. All concrete shall be placed using appropriately sized vibrators.

Structural members – bases, columns, roof beams – shall be reinforced appropriately in hot-rolled high yield steel bars to BS 4449 or equivalent and shall have adequate cover. Drainage shall be provided for possible pump leakage as well as cable ducts for electrical works as shown in the drawings. Internal and external walls shall be painted in 1 undercoat and 2 finishing coats of approved emulsion paint. However, the lower external wall section (from ground level to +600mm) shall be painted in gloss for ease of maintenance against rainfall splash.
The specification for the electro-mechanical installations are provided in the relevant sections of the Tender Documents.
Design of the generator plinth shall assure sufficient weight of plinth to dampen out the equipment vibration during operation. The plinths for the generator and pumps shall be constructed to the equipment specifications and provision shall be made for bolting onto the plinth by means of appropriate cast-in bolts or openings to be grouted at a later stage.
Renovation / modification works shall be carried out on all other existing buildings as detailed in the BoQ and shown in the layout drawings.

The main distribution board, switchgears, changeover and other ancillary equipment shall be accommodated adjacent to the chemical mixing room, as shown in the drawings.
Where existing soak away pits and septic tanks are no longer usable, they shall be filled up in suitable granular material and compacted to the relevant AASHTO standards.

3 Distribution network
3.1 Pipe Materials

The pipes shall be laid in unplasticized polyvinyl chloride (uPVC) materials, but road crossings, stream crossings and pipes above ground shall be laid in Ductile Iron (DI) pipes and fittings.

DI pipes and fittings to be laid shall be DI, PN 10 bars, to ISO 2531 / BS EN 545/598. 

uPVC pipes, mainly of diameter 160mm and less shall be PN 10 bars, to ISO 4422.  The pipe layout is shown in the drawings. uPVC joints and fittings shall also be PN 10 bars, to BS4346. 

Furthermore, they shall comply with the general requirements of the General specification Chapter 5 – Pipework. 

3.2 Appurtenances
Where isolating gate valve chambers on the transmission mains serve the dual purpose of enclosing the valves as well as acting as anchor blocks against movement due to shock loadings, the chambers shall be constructed in reinforced concrete as shown in the drawings and to the relevant specifications for the purpose.

Hydrants shall be the ‘’Below Ground Type’’, PN 10, to DIN 3221, with bayonet coupling outlet. 

Extension spindles shall be provided and installed with gate valves for the diameters 50mm – 250mm. Length shall be 1.4 – 1.8 meters. The spindle heads shall be provided with street caps for access and operation.

Design of reinforced concrete chambers and precast reinforced section shall be approved by the SR prior to construction and the design shall take into due consideration of possible traffic loads. 

The Contractor shall provide suitable approved cutting equipment for cutting of short pipe lengths or spigot ends to suit as may be required for the installations.

Suitable air valves shall be installed as indicated in the drawings and instructed by the SR. Air valves shall be provided with isolating gate valves.

Cutting of pavement surfaces (asphalt, concrete) shall be carried out with suitable approved cutting equipment to proper alignment and to assure quality of the subsequent repair works.

All the works shall be executed in accordance with the applicable specifications, standards drawings, Bills of Quantities and Conditions of Contract.
3.3 Construction Method

Prior to commencement of the works, the Contractor shall carry out all necessary site investigations and surveys, including spot excavations to confirm alignment of the proposed pipelines as well as existing pipe material, size, alignment and connection details at tie-in points. Subsequently, he shall finalize junction details, which shall be approved by the SR. 

The works shall include for all excavation, dewatering, shuttering, backfilling, bedding, construction of valve chambers, thrust and anchor blocks, supports, pressure testing, flushing, sterilization and all other ancillary works as detailed in the drawings, BOQ and specifications.

The pipelines shall generally follow the existing road alignment unless otherwise instructed by the SR and the Contractor shall check and confirm all alignments and levels prior to commencement of work. Pipelines shall also generally follow the alignment of existing damaged or abandoned pipes, which shall be excavated and removed, prior to laying of new replacement pipes. However, where old pipes have been overlaid by new road construction, and the site conditions permit, extensions and replacement lines shall be laid parallel to the existing alignment but off the paved surfaces. 

At crossings of roads, watercourse and drainage, as approved by the SR, pipelines shall be bedded and protected as detailed in the drawings. The rates in the relevant BOQ items shall include for all earthworks, concrete works and all ancillary works for the completed pipe crossing. All crossings shall be in DI pipework alone.
Where isolating gate valve chambers on the transmission mains serve the dual purpose of enclosing the valves as well as acting as anchor blocks against movement due to shock loadings, the chambers shall be constructed in reinforced concrete as shown in the drawings and to the relevant specifications for the purpose.

Hydrants shall be the ‘’Below Ground Type’’, PN 10, to DIN 3221, with bayonet coupling outlet. Extension spindles shall be provided and installed with buried Gate valves for the diameter range 50mm – 200mm. The spindle shall be in stainless steel and the base flange drilled to DN 2501 – PN 10. The spindles shall be telescopic type, with the spindle shaft and hollow top spindle of steel, the spindle coupling and spindle head of ductile iron to DIN 1693, carrion protected with inner and outer cover of PE, sealed at the top against ingress of surface water and dirt. Length shall be 1.0 – 1.5 meters. The spindle heads shall be provided with street caps for access and operation.

Design of reinforced concrete chambers and precast reinforced section shall be approved by the SR prior to construction and the design shall take into due consideration of possible traffic loads. 

The Contractor shall provide suitable approved cutting equipment for cutting of short pipe lengths or spigot ends to suit as may be required for the installations.

Suitable air valves shall be installed as indicated in the drawings and instructed by the SR. Air valves shall be provided with isolating gate valves.

Cutting of pavement surfaces (asphalt, concrete) shall be carried out with suitable approved cutting equipment to proper alignment and to assure quality of the subsequent repair works.

All the works shall be executed in accordance with the applicable specifications, standards, drawings, Bills of Quantities and Conditions of Contract.

3.4 Hydrostatic Testing of Pipelines

After laying, new pipelines shall be tested under pressure and where in trench, such tests shall be made before it is completely back- filled.  During the test, all joints shall be clear of earth, timber, etc to allow visual inspection.  Testing shall commence when not more than 20% of all pipework has been laid and at no time may there be more than 20% untested.

Old pipelines that are yet to be taken into service shall not be tested, but shall be visually inspected for leakage after commissioning of the works.

The pipeline shall be tested in lengths between valve locations or in such shorter lengths as the SR may approve on the understanding that no extra cost will be incurred to the Employer but the maximum length of main to be tested, shall not normally exceed 500m.    

The Contractor shall supply all necessary materials to carry out the test in accordance with the requirements including force pumps, water pressure gauges, including tools for the use of the SR, interconnecting pipework, feeding tank, blank flanges, temporary stop-ends, struts and water for the test.  The test section shall be capped or flanged off at each end and all branches.  Testing shall not take place against closed valves.    

For a pipeline incorporating flexible joints, testing shall not commence until after all the permanent anchor blocks along the pipeline have been constructed and soil around them backfilled and compacted.  Capped or flanged ends along the pipeline shall also be anchored adequately to withstand the force due to test pressure.  The Contractor shall submit his proposals for temporary anchoring to the SR for approval.   

After the main has been clear of debris, and all necessary stop- ends and gauges fitted to the SR's approval, the Contractor shall fill up the pipe with water free from silt, and sand and grit and bring up the pressure steadily to the nominal pressure of the pipe or incorporated fittings, whichever is the lesser, (except for old pipelines where a lower value may be specified by the SR), and maintain it with a force pump for 12 hours.   

The pressure shall then be increased steadily in increments of 1.0 kg/cm2 with a pause of one minute between each increment to the specified test pressure for the section.  Unless otherwise specifically mentioned, the applied test pressure shall be measured at the lowest point along the section being tested.   

Where the test pressure has not been specified, it shall be assumed to be 50% in excess of the nominal pressure at the lowest point of the section being tested.   

The testing shall be accepted if there is no noticeable leakage on visual inspection and pressure drop over a 6hour period does not exceed 10% of the test pressure.
In the case of long buried pipelines. This shall be in accordance with the relevant provision of the General Specification.
Leaks exceeding permissible amounts shall be made good and faulty pipes, fittings, and specials, shall be replaced by the Contractor at his own expense and the section tested again before approval is given for backfilling.  Payment for the section will not be certified, until the test has been passed and backfilling completed.  

3.5 Measurement for Pipe-laying

Pipe laying and jointing where in trench is included in the Bill of Quantities with excavation, backfilling, and temporary reinstatement, all as described in the Bills of Quantities.  Measurement of the work done will be along the centre-line of junctions in the pipe network, and branches, unless otherwise indicated in the Bills of Quantities.  

3.6 Flushing and Sterilisation

All pipework shall be flushed and cleaned and all treated water pipework shall additionally be sterilised.  The rates inserted are to be for the flushing and sterilising, and where appropriate for cleaning shall be inclusive for, sampling, testing and inclusive of the reports on the bacteriological quality of water.  

3.7 Concrete Protection

All concrete for beds and surrounds shall be class 15 concrete. Under carriageways and where indicated on the drawings, the pipeline shall be laid in a stepped trench with the immediate surround backfilled with approved granular material and then across the step shall be laid pre-cast reinforced concrete slabs of class 25 concrete.

The unit of measurement shall be cubic metre or linear metre as indicated in the Bills of Quantities. The rate shall include for the provision, transporting and placing of concrete, all strutting and formwork, protection and curing and all labour, tools, plant, supervision overheads and profit.

3.8 Anchor Blocks

Pipelines with mechanical (or flexible) joints shall be adequately anchored at bends, tees, sluice or butterfly valves, tapers, blank ends, etc.  Anchor blocks shall be constructed from Class 20 concrete to the dimensions indicated on Drawings unless otherwise directed by the SR.  Support blocks shall be constructed from Class 20 concrete.  Soil around anchor blocks shall be compacted thoroughly before the hydraulic testing of the pipeline.  A lump sum provision is made for concrete ancillaries including anchor blocks in the Bills of quantities.   

Anchor and Thrust blocks at proposed tie-in points will be cast at least 7 days prior to the proposed tie-in works and post tie-in pipeline testing for the affected section.  The required anchor/thrust block casting will therefore precede the proposed tie-in works described in the Particular Specification.

3.9 Indicator and Marker Posts

Precast concrete indicator posts to the dimensions indicated on the Drawing shall be installed at all sluice valves, single-air valves, double air valves, fire hydrants and washouts, with letters SV, SAV, DAV, FH, WO, respectively, cast in wrought iron, fixed in the concrete.  The posts shall be painted with at least two coats of all-weather plastic emulsion paint of approved colour.   

Marker posts to the dimensions indicated on Drawings shall be installed at 250 m spacing along the pipelines installed in open country or as directed by the SR.  Marker posts shall be painted with at least two coats of plastic emulsion paint of approved colour.  

3.10 Pipe Supports

Pipe supports shall meet the requirements of BS 3974 or its update. The proposed support concrete piers shall include the metal steel strap 4- 6mm thick and 50 mm wide with hold down bolts as shown. 

The cost indicated in the Bill of Quantities shall include excavation works, concrete works and the metal strap together with bolts.

3.11 Service Connections

Service connections shall be in PE pipes to ISO-4427 and 4437. The pipe fittings are made available for quick-fit jointing.

The work shall include for all excavation and backfilling; and materials procurement and installation – tapping ferrules and saddles; PE pipework with fittings, isolating gate valve and all other ancillaries required for a complete functional installation.
Ferrules shall be in bronze material, tapping saddles shall be PVC and gate valves shall be cast iron, with threaded socket ends and with spindle, sleeving and sandfill, and surface cast iron surface cover.

The Contractor shall submit specifications and manufacturers’ brochures for all materials for the SR’s approval prior to any procurement.

4 Borehole Works
4.1 General

Borehole works shall include boreholes drilling, development and testing, pump installation, cable laying and all electrical connection to existing and / or new panel, laying of all connection pipework and commissioning of the completed works and other ancillary works. The details of work are itemized in the Bill of Quantities.

The works shall include drilling of new boreholes and redevelopment of existing ones. The borehole locations are shown in the Scheme Layout Drawings. 
It is anticipated that the drilling depth of the boreholes will be determined after due geophysical investigation required for each respective town and the holes will be lined with 125mm diameter casing. The anticipated yield from each borehole is expected to guarantee a minimum output of 5 m3/hour.

The works shall require a rig in good working order and a compressor suitable for jetting and airlifting at the expected drilling depths.

4.2 Redevelopment of boreholes, replacement of appurtenances

Where required, existing boreholes shall be re-developed. 
Rehabilitation works will include:

· Down the hole camera inspection of existing Borehole
· Cleaning and redevelopment of existing Borehole;

· Replacement of existing vandalised or destroyed pipes with new approved riser pipes;

The existing boreholes pump and pipework shall be dismantled and the pump removed. The Contractor shall subsequently develop the borehole by a combination of jetting with water and surging with air as specified in the relevant section of this document and detailed in the BOQ. If required, fishing out of the reportedly dropped pump shall be done.
4.3 Inspection of Materials

The Contractor shall present to the SR the list of equipment to be used on the project. The Contractor is not allowed to start the work until the Consultant has checked and approved the list of materials, and equipment to be used during the contract.

4.4 Personnel, Drilling Equipment and Safety Equipment

Prior to commencing operations, the Contractor shall establish and submit a schedule or programmer for the works. The programme shall take into consideration the various work components.  This schedule shall be subject to the approval of the SR.
The Contractor shall appoint a project manager who shall be a registered hydro-geologist or drilling engineer with at least 10years postgraduate experience who shall be responsible for site operations. He shall also provide capable and suitable personnel and drilling equipment to perform the work. Adequate safety equipment such as safety helmets, hard toed boots and gloves shall be available for the use of the drilling crew while on site. 

The Contractor shall be fully operational with the drilling unit, and installation crew working within two weeks of commencing borehole construction. 

4.5 Borehole Riser Pipes

The new borehole riser pipes shall be in stainless steel or uPVC, with the appropriate pressure rating. They shall be connected using a special flanged connection. The dimensions of the flanges shall be suitable to fit in the corresponding borehole casing.
The flanges shall be grooved to allow the drop cable to pass the connection without damage to the cable. The pipes shall be connected using stainless steel bolts of appropriate length and diameter. The drop cable shall be clipped to the riser pipes using non-corrosive clips not exceeding intervals of 2.0m. The riser pipes shall be provided in 6.0m length complete with jointing materials.

4.6 Geophysical Investigation

Immediately on commencement of work, the contractor shall carry out an electrical resistivity test comprising vertical electrical soundings, which shall be used to assess necessary information regarding the subsurface structure and the aquiferous potential. The Contractor shall have competent staff, equipment and software for carrying out the surveys. The investigations shall indicate the following:

· Geophysical delineation of the various lithologies within the formation

· The depths to bedrock where applicable

· The structural disposition of the formation in the area

· An approximate depth of the proposed borehole

4.7 Drilling

The Contractor shall be responsible for selecting the appropriate drilling procedure for the geology of the project area. The diameter of the drill hole must be adequate to accommodate nominal 125 mm casing.

The Contractor may choose to either drill a hole of adequate diameter on the first pass or to drill a small diameter test hole, then ream to the desired size.  Regardless of the procedure adopted by the Contractor, payment shall only be for the drill hole at the appropriate size, i.e., payment for reaming shall not be allowed.

The Contractor's drilling units shall have the capacity to construct boreholes for the casing diameter specified to a depth of up to 300 m and meet the following minimum specifications, or approved equal. 

· Hoisting Capacity ‑ 10 800 kg 

· Pull down Capacity ‑ 11 300 kg 

· Mud pump ‑ 127 mm by 150 mm (5 inch x 6 inch) duplex           

· Air compressor rated at 17 cubic metres per minute at 17.6 kg/cm  

The Contractor shall equip each rig with a time depth recorder, which gives a continuous record of the penetration rate.  The Contractor shall maintain the time depth recorders in operating condition at all times and consequently shall have spare time depth recorders on hand in case of failure.  The Contractor shall note on the record, the type and size of bit used in each interval, the weight on the bit and the depth at which drill stem is added.

The Contractor shall be responsible for improving access where necessary to enable his equipment to reach each drill site.  The Contractor shall not be compensated for time lost while access improvements are being made or for any access improvements required while his equipment is bogged down.

The Contractor shall collect representative samples of the formation penetrated at 2.0 m intervals. Samples shall be caught in a bucket placed in the drilling fluid return at the top of the surface casing and the sample allowed to settle out.  

Drill cuttings shall be placed in containers provided by the Contractor as approved by the SR.  Sample containers shall be steel boxes, divided into compartments approximately 100 mm by 100 mm square and 100 mm deep.  The Contractor shall have at each drill site sufficient sample containers to accommodate all of the samples collected in a hole to 50 metres depth.
The Contractor shall be paid unit prices per meter in accordance with the depth drilled as set out in the Bill of Quantities.  The unit prices per meter shall include all costs associated with the drilling, drilling water, drilling additives, surface casing, collection of drill cuttings, and preparation of daily drilling reports, gravel packing and development.

4.8 Driller's Daily Report

During the drilling, completion and development of each borehole the Contractor shall maintain a detailed driller's report.  The report shall describe the drilling method; give a complete description of all formations encountered, number of meters drilled, number of hours on job, shutdown due to breakdown, length and type of casing and screen set, and such other pertinent data as requested by the SR.   The format and procedures for submission of the driller's reports will be established through discussion between the SR and Contractor within 7 days of the date of the Employer's Letter of Acceptance.  The Contractor shall provide to the SR a copy of the driller's report for each borehole and each unsuccessful drill hole. 

4.9 Casing and Screen

The borehole shall be lined with uPVC threaded casings and screen. The casings shall conform to the American Society for Testing and Materials Standards (ASTM) and shall be made of factory threaded high pressure uPVC, with collapse resistance not less than 16 bars. The casings shall be of 125mm diameter. Jointing of the casings shall be by means of stainless steel treaded couplers.

The screens shall be of dia. 160mm factory slotted and the slot size shall be determined after a sieve analysis. Connection between lining and screens shall be by means of a suitable API steel threaded reducer.
All permanent borehole casings, screens and fittings shall be new.  No used casings, screens or fittings shall be accepted unless specifically authorized by the SR for the particular borehole under consideration. The Contractor shall submit samples of the casing and the screen that he proposes to use, to the SR for approval.
The Contractor shall specify the manufacturer, applicable standards, material, wall thickness, pressure class, type of joints, maximum joint load and collapse resistance of casings and screens. Slots size of screens and gravel size

Payment shall be on a per meter basis for the supply and installation of casing and screen in accordance with the Bill of Quantities.

4.10 Natural Gravel Packing

Natural gravel packing where the formation collapses against the screen shall be used. While a well-rounded, well sorted river gravel shall be used in case of artificial gravel packing. Gravel packing shall generally be in accordance with the provisions of DIN 4924
4.11 Development

The Contractor shall develop the borehole by a combination of jetting with water and surging with air simultaneously rotating the jetting tool and slowly raising and lowering it through the length of all screens.  The development shall continue for as long as it takes until the borehole is judged by the Contractor to be free of sand and with the maximum formation yield obtained, subject to the approval of the SR. The compressor for borehole development shall be suitable for effectively jetting and airlifting at depths of up to 300m.

The Contractor shall include the cost of borehole development in his unit price for borehole construction.

If the development process is prolonged because of faulty installation, the SR may require the Contractor to reconstruct the borehole at the Contractor's own expense

4.12 Backfilling and Surface Grouting 

The annular space between the borehole casing and the borehole wall shall be backfilled with drill cuttings to within 6 m of the surface.  Surface soil shall not be used for backfilling.  The backfill may be placed by pouring the material down from the surface taking due caution to prevent bridging.  

The upper 6 m of the annular space between the casing and the borehole wall shall be filled with neat cement grout consisting of Portland cement mixed with not more than 25 liters of water per 50 kg of cement.  The Contractor shall ensure that the annular space to be grouted is clear of any deleterious materials. The Contractor shall install a surface casing to ensure that the annular space can be maintained in satisfactory condition for placement of the grout.  Normally the surface casing shall be removed immediately before or after the grout seal is in place.

Concrete Well Slab

The completed borehole drilling and casing shall be overlaid with a concrete well head slab 250mm thick x 1.2m x 1.2m, in Class 20 concrete.

4.13 Abandonment of Unsuccessful Borehole

After the development process, the borehole may be abandoned for reasons not resulting from any action or omission of the Contractor.  This may occur because of inadequate yield, unsuitable water quality or excessive distance to water level.  Under these circumstances the Contractor may attempt to retrieve the casing and screen from the abandoned borehole, but shall do so at his own expense and shall reap the benefit of any savings that result

4.14 Borehole Disinfection 

The Contractor shall use a chlorine solution prepared with calcium hypochlorite in powdered or tablet form for borehole disinfection.
Normally, interim disinfection of the borehole shall be undertaken immediately after the borehole development process has been completed.  However, if the borehole testing is to be conducted within 72 hours of the borehole completion, the disinfection shall be undertaken after the borehole testing.  For interim disinfection, sufficient chlorine compound shall be placed in the borehole to achieve 10 ppm of free chlorine in the water standing in the borehole.  At any time, the Contractor may be requested to substantiate that he is adding the correct amount of chlorine compound to achieve the specified chlorine concentration in the borehole.

Immediately after the borehole test has been completed, the Contractor shall undertake final disinfection of the borehole.  For the final disinfection sufficient chlorine compound shall be placed in the borehole to achieve 50 ppm of free chlorine in the water standing in the borehole.

4.15 Criteria for Successful Borehole

The suitability of a borehole for pump installation to provide a ground water supply depends on: 

· Depth to static water level; 

· Borehole yield; 

· Sand content; 

· Turbidity; 

· Alignment and plumbness; and

· Chemical and bacteriological water quality.

4.16 Borehole Yield

An acceptable borehole yield depends on a combination of the available drawdown and the recovery characteristics.  Depth of the borehole and the static water level are additional factors to be considered.  Unless otherwise indicated by the SR, the minimum required yield from a borehole is 5m3/hour sustained over the 24 hour pumping test period.  Normally the yield of the borehole is determined by the characteristics of the water bearing formation and is beyond the control of the Contractor.  Provided the Contractor has followed the appropriate procedures for the completion of the borehole, he will not be held responsible for the abandonment of a borehole because of inadequate yield.  However, if failure to obtain an adequate yield is caused by actions or inactions on the part of the Contractor he will be responsible for reconstructing the borehole in the proper manner at his own cost.

The lower limit of 3m3/hour is considered the minimum requirement.  Where possible the Contractor shall endeavour to maximize the yield from the borehole.  Failure to properly exploit the aquifer potential through for example insufficient development or inadequate aquifer penetration and screening, even when the yield of the completed borehole exceeds the minimum, may be cause for rejecting the borehole and requiring the Contractor to reconstruct the borehole at his own cost.

4.17 Alignment and Plumbness

The Contractor shall be responsible for ensuring that every borehole meets the criteria for alignment and plumbness, to ensure the below ground components can be accommodated and operate properly.  During drilling operations, the SR may direct the Contractor to reduce drilling force and/or to use drill collars to ensure an adequate alignment and plumbness.

Upon the request of the SR, the Contractor will provide at his own expense, an inclinometer to measure the alignment and plumbness of the completed borehole.

4.18  Chemical and Bacteriological Water Quality 

The SR shall determine whether or not the chemical and bacteriological quality of the water is adequate to serve as a potable water supply. 

The Contractor shall also take due caution to prevent contamination of the borehole.  If the borehole has become contaminated because of an action or inaction on the part of the Contractor, the Contractor shall bear the responsibility for disinfection of the borehole and, if necessary, the construction of a new borehole at his own cost.  

4.19 Pump Testing 

The Contractor shall conduct a pumping test on every successful borehole for a minimum period of 6 hours.  On occasion the SR may request a longer pumping test.  The pumping shall be at a constant rate consistent with the capacity of the borehole.  The Contractor must have available a submersible pump with a minimum capacity of at least 6m3/hour.
4.20 Water Level Recovery

Immediately after the constant rate test has been completed, the Contractor shall measure the water level recovery in the borehole over a minimum period of 6 hours, unless the water level has recovered to the original level by that time. 

During the pumping and recovery periods, the Contractor shall measure the water level in the borehole using an electronic sensing device with an accuracy of 0.003 m. The water level measurements are to be taken in accordance with the following schedule: 

· Every one minute for the first 10 minutes; 

· Every two minutes for the period 10 minutes to 20 minutes;

· Every 5 minutes in the interval 20 minutes to 60 minutes; and

· Every 10 minutes in the interval 60 minutes to 120 minutes.

· Thereafter every 100th minute

The Contractor shall report the results of the borehole testing on forms supplied by the SR. 

4.21  Water Samples

During the pumping test the Contractor shall also collect water samples from the borehole in a clean bottle of adequate volume, rinse the bottle several times with water being sampled, fill, securely cork and suitably label. He shall carryout an analysis of the raw water, testing for parameters specified or instructed by the SR, but not limited to the parameters listed below.

	
	Physico-chemical Parameters

	1
	Appearance

	2
	Colour (TCU)

	3
	Odour (TN)

	4
	Taste

	5
	Temperature (oC)

	6
	pH

	7
	Turbidity (NTU)

	8
	Electrical Conductivity (U3/cm)

	9
	Total Dissolved Solids (mg/l)

	10
	Total Solids (mg/l)

	11
	Residual Chlorine (mg/l)

	12
	Salinity (%)

	13
	Total Alkalinity (mg/l)

	14
	Total Hardness - CaCO3 (mg/l)

	15
	Calcium Hardness (mg/l)

	16
	Magnessium Hardness (mg/l)

	17
	Iron Fe3+ (mg/l)

	18
	Manganese (mg/l)

	19
	Chlorides (mg/l)

	20
	Acidity (mg/l)

	21
	Nitrate NO3- (mg/l)

	22
	Nitrite (mg/l)

	23
	Dissolved Oxygen (mg/l)

	24
	Free Carbon dioxide CO2 (mg/l)

	25
	Ammonia NH4 (mg/l)

	26
	Sulphate SO42- (mg/l)

	27
	Lead (mg/l)

	28
	Arsenic (mg/l)

	29
	Benzene (mg/l)

	30
	Hexavalent Chromium

	31
	Iodine

	
	Micro-biological parameters

	30
	Coliform counts

	31
	E. Coli.

	32
	Faecal Coli.

	33
	Aerobic Mesophillic organisms


4.22 Borehole Rehabilitation

The existing borehole shall be rehabilitated. Exiting data on the borehole shall be provided by the Client and recorded in a form to be directed by the SR.  All additional data as may be available from the rehabilitation exercise shall also be included.

Dismantling of above ground pipe work includes the disconnection of the elbow connection to the vertical riser pipe work and any flow or pressure meter.

Checking of pump shall include:

· visual inspection for iron encrustation and corrosion on pump and pipe work

· mechanical check to ascertain the adequacy of the pump bearings and seals.

· insulation and continuity checks on pump motor.

· insulation and continuity checks on cables.

· adequacy check on switches and starters.

· adequacy check on flow and pressure meters.
Borehole Redevelopment

Borehole redevelopment shall be by a combination of jetting with water and dispersant and surging and pumping with air.  The development shall continue until the borehole is judged by the Contractor to be free of sand subject to the approval of the SR.

In some cases the borehole redevelopment process may be prolonged due to the characteristics of the water bearing formation.  As approved by the SR and provided the Contractor has made concerted effort in undertaking the borehole redevelopment the process may be continued beyond a period of four hours.

Payment shall be a lump sum for borehole redevelopment.

The development and pump test may indicate that the borehole cannot be brought back into commission and has to be abandoned. The Contractor shall take this decision in consultation with the SR and the client shall be duly notified. 

 Yield Test

The Contractor shall conduct a pumping test on every rehabilitated borehole for a minimum period of 72 hour, as described in 1.1.16 above.  The SR may occasionally request longer pumping test period.

Immediately after the constant rate test has been completed the Contractor shall measure the water level recovery in the borehole over a minimum period of 24 hours unless the water level has recovered to its original level earlier than that.

During the pumping and recovery period the Contractor shall measure the water level in the borehole using electronic sensing device with an accuracy of 0.003m.  The schedule for the water level measurement is as given above.

Payment shall be lump sum for each pumping and recovery test.

4.23 Payment for Moving Between Drill Sites

As outlined in the Bill of Quantities, the Contractor shall be paid for preparing all equipment, vehicles, supplies and plant associated with a drilling unit, for a move to the next drill site and for setting up at the next drill site. There will be no payment for moves of less than 1 km.   For moves longer than 1 km, the distance moved will be the straight line distance scaled from a map of the Contract area between successive drill sites.  The unit price quoted per kilometre shall cover the cost of moving all equipment, plant, supplies, vehicles and personnel associated with the drilling unit in excess of 1 km and is not cumulative for each vehicle involved in the move.
4.24 Pumps and Installation

Installation
Before installation, pumps are to be tested at site using mobile testing pit. The pump after passing the test is then lowered in the borehole to the correct position and run for 6 hours.

All pumps are to be installed with dry run control electrodes, anti-drop galvanized wire rope (minimum gauge 4mm), in addition to flow meter, pressure gauge and gate valve.

4.25 Failure During Period Of Maintenance

 Preamble

The obligations of the Contractor during the Defects Liability Period are provided in Section 11 of the General Conditions of Contract. The following two clauses indicate the procedures that the Contractor shall follow when failure of the pump or borehole occurs during the Period of Maintenance.

 Pump Failure Due to Contractor

If a pump fails during the Period of Maintenance, the Contractor shall initiate the repair of the pump within seven calendar days of being informed by the SR of the failure of the pump. If the pump fails due to any action or inaction of the Contractor, the contractor shall rectify the defect at his own expense.

Where the pump fails for reasons not resulting from an action or inaction of the Contractor, the Contractor has the option of repairing the defect in the field or removing and replacing the defective pump.

In these circumstances, the Contractor shall be reimbursed on a unit price basis for the repair or replacement. Unit prices shall be for a pump removal and installation for both above and below grade components in accordance with rate quoted in the Bill of Quantities as well as travel to and from the site.

Repairs to the pump that do not warrant removal and replacement shall be reimbursed in accordance with the rate quoted in the Bills of Quantities.
5 Electrical and Mechanical Works

5.1 General

These Particular Specifications are to be read in conjunction with the General Specifications. 

Specific technical data is provided under the Particular Specifications, which shall be supplemented by the particulars contained under General Specifications. 

Plant Outages

The works on the existing water supply system shall be planned in such a way so as to avoid a complete shutdown of the supply. The normal supply of water shall not be interrupted.

Where a complete shutdown may be required, the maximum outage allowed during the entire Works at a given time shall be limited to 24 hours.

For an outage, the Contractor shall apply in writing and give a notice of clear 10 days to the SR together with a method statement indicating how he will limit the outage. 

Contractor’s Responsibility for Design

Subject to the requirements of the Specification, the Contractor shall be responsible for the general and detailed design of electro-mechanical works to be carried out under the Contract and for all plant and equipment provided.

The Contractor shall be responsible for checking all technical information provided in the Drawings, Specification and Bill of Quantities and for confirming the suitability and output of his proposed plant and equipment for the duty required.

The drawings provided with the bidding documents are only for use by the Contractor in computing his bid and are not to be taken as record drawings.

The electrical schematics provided are guidelines to enable the Contractor to design practical circuits with reference to commercially available relays and other components. In this respect, the Contractor shall provide the manufacturer’s name and technical details of all the components.

Scales shown on title blocks do not apply to the reduced scale drawings provided.

The Contractor shall be responsible for making all necessary site measurements and establishing all relevant data regarding conditions on site, required for the design, manufacture, and installation and commissioning of the equipment.

The Contractor’s design shall include any necessary modifications to existing installations to suit the characteristics of replacement plant proposed.

The SR’s approval of the Contractor’s designs shall not relieve the Contractor of his responsibilities under the Contract.

Drawings, Operation and Maintenance Manual

The tender drawings for this Contract are in the Book of Drawings.

At the time of the tender, the Tenderer shall submit details of Plant and materials and drawings of the completed installation such as will demonstrate that the tender is based upon anticipated works, which it is expected would fulfill the intended purposes.  These Tender Drawings shall also serve to illustrate the Tenderer's intentions if the Tender is accepted. The acceptance of the Tender shall not be deemed to be acceptance of the Tender Drawings.

Within the period specified in the contract, the Contractor shall inspect the Site and shall submit for the SR's approval four paper copies of full and detailed designs of the Works (Principle Contractor's Drawings) including but not limited to:

(a.) Calculations, design criteria, design assumptions and the like to support the sizes, ratings, and essential components of the Works;

(b.) Detailed drawings showing the location arrangement, dimensions, layout etc. of all of the Works, including circuit diagrams, dimensioned drawings of Plant, and fixing details to associated civil works;

(c.) The quantities of materials which the Contractor intends to procure such as to enable completion of the Works;

(d.) The requirements, specifications, sizes and other information required for the completion of foundations, supports, access works and other civil works associated with the Works;

(e.) Specifications and manufacturer's information regarding the Plant and materials to be provided; and

(f.) Procedure for switching on the starters

· Fault finding

· Logic diagram for mechanical checks before starting pumps

· Logic diagrams for electrical checks before stating pumps

· Normal starting and shutdown procedures

· Over current and earth fault settings

· Dosing procedures: solution strengths and adjustments;

· Such samples and models as shall be necessary to amplify upon the information provided as above.

The SR shall provide his approval or otherwise within 28 days of submission of the Principle Contractor's Drawings.  Any Contractor’s drawings, which the SR disapproves, shall be modified and resubmitted within 14 days of the SR’s notice of disapproval or other period stated in the Contract.  Upon approval, the Contractor shall resubmit the approved drawings in one transparency copy to the SR within 14 days of approval and he may utilize these Drawings as the basis of ordering Plant and materials for the Works.

Subsequently and from time to time for the duration of the Contract, the Contractor shall submit further drawings to amplify or modify the Drawings as shall be required by the SR or shall be considered by the Contractor as necessary or desirable.

The Contractor shall provide three draft copies of the Operation and Maintenance manuals and the drawings of the Works as built at the time of submitting the notice of readiness to make the Tests on Completion.

The Contractor shall give to the SR 21 days’ notice of the date after which he will be ready to make the Tests on Completion for the Plant. The Tests shall then take place within 14 days after the said date. Upon approval of the manuals, three copies shall be submitted.  Of the approved drawings, three transparency and three paper copies shall be provided.

The satisfactory completion and submission of the Operation and Maintenance manuals and as-built drawings shall be one of the conditions, which the Contractor shall fulfill before the Hand-Over certificate is released.

3.1 Tests of Plant and Works

3.1.1 Tests During Manufacture

During manufacture, the Contractor or his supplier shall carry out all tests on the Plant and materials which are specified in the relevant Standard Specification and shall forward to the SR duly certified copies of the test results and a certificate stating that the Plant and materials comply with the relevant Standards Specification.

Each pump shall be tested individually at the manufacturer’s works in accordance with SSRN 016 and 017.

All pumps shall be tested complete with all the shaft bearings, thrust bearings and directly driven auxiliaries.

Pump casings pipe-work and all other parts of the installations subjected to high pressures shall be hydraulically tested at the Contractor’s works to at least 1.5 times the maximum permissible working pressure.

3.1.2 Commissioning and Site Performance Trials and Tests

After complete erection of the Plant at the site, the Contractor shall commission the Plant and operate each pump for a period of not less than 150 hours, (of which at least 36 hours shall be continuous) during which time he shall carry out any adjustments or modifications he may deem necessary to achieve the best possible efficiencies.  The pumps may be run singly or in any combination to achieve these running hours, subject to availability of and demand for water and at the discretion of the SR.

The Operation and Maintenance manuals shall be completed before the commencement of Performance Trials. During the trials, the Employer’s staff shall be trained on all the operation, maintenance and safety aspects of the pumping and treatment plant.

After all the pumps have been so operated, Site performance Trials shall be carried out on the Plant under the joint supervision of the Supervisor, the SR, the WCA and the Contractor in accordance with Tests on Completion clause in the Contract to ascertain whether the Plant is capable of properly performing the specified duties and to determine the efficiencies of the pumping sets.

For the purpose of these trials, the head against which the pump sets are expected to work shall be checked by the pressure gauges installed by the Contractor.  The head value shall be adjusted if necessary by throttling using line valves at the discretion of the SR, to be within 3% of the ‘Assessment Heads’ specified in the relevant Penalty Clause.

Reading of the pressure and cumulative discharge meter readings shall be taken simultaneously at such intervals as the SR may determine during the period of each trial.

The power credited to each pump shall be equal to (Q x H x 3.12 x 10-3) ÷ ( in kilowatts, where Q is the rate of flow in litres per second determined volumetrically as determined above and H is the pumping head in metres credited to each pump as the difference in gauge readings across the pump.  ( is the combined efficiency of the pump set.

The input power to each motor shall be computed in kilowatts as the sum of the readings of two portable Standard Class 1 Wattmeter connected for the measurement of balanced three-phase power.  The wattmeters, which shall be made available for the tests by the Contractor, shall be initially calibrated together with their instrument transformers and connecting leads by PHCN or any other accredited agency, at the Contractor’s responsibility.

The Contractor shall provide an accredited representative and except as otherwise indicated all measuring instruments and all other apparatus, oils and consumables necessary for the Performance Trials, as well as portable radio transceivers for use in communicating during the trials.

The Final Acceptance Certificate will not be issued until all the completion tests have been performed and satisfactory results given to the SR or until any resultant modifications; repairs and re-testing are, in the SR’s opinion, satisfactorily completed.
3.1.3 Running-in Period after Commissioning

After the site performance trials, the Works shall be operated under the supervision of the Contractor’s representative. The Contractor’s representative shall further instruct the Employer’s operators in all the operations of the Plant. All final adjustments shall be completed during this period. A period of at least five days of running-in will be expected at the plant. 

3.1.4 Operation of Plant After Running in Period
After the running-in period, the Contractor’s representative shall operate the plant for a further period until the Employer’s staff are fully conversant with all aspects of the plant and the plant operation is fully functional and the required production throughput is attained.

Hand-over certificates for completion of the plant shall only be provided to the Contractor after a satisfactory operation of the plant at this stage.

The Contractor shall perform On-the-job training in the following areas wherever applicable;

· Installation of mechanical and electrical plant

· Operation and maintenance of pumping plant

· Operation and maintenance of water treatment plant

· Leakage repairs

· Operation and maintenance of plant utility (works) equipment such as electric generators, water collection, treatment, distribution and supply systems.

· Operation and maintenance of process equipment such as piping, pumps, filters, compressors, motors, stills and instruments

· Operation and maintenance of safety equipment such as pressure-relief valves, breathing and emergency relief equipment and fire extinguishers

· Operation and maintenance of auxiliary equipment such as pipelines, drains, gauges and measuring instruments.

3.2 Applicable Standards

All equipment and materials shall comply with IEC, VDE and/or BS recommendations (latest issue). Equipment and material also shall comply with applicable national/local regulations are these regulations less stringent than this specification, the latter shall prevail.

1. 
Regulation under the Electricity Acts of Nigeria.

2. 
Regulations PHCN, (National Electric Power Authority) or Successor.

3. 
International Standards

-  
IEC standard voltage 




IEC 38

-   
recommendations for indicating electrical 

   
measuring instruments and their accessories 
IEC 51

-   
standard current rating

-  
material and apparatus in relation to their

    
thermal stability in service 



IEC 85

-   
standard current rating (2 to 63 A) of phase

    
links for LV fuses 




IEC 113

-    
recommended graphical symbols 


IEC 117

-   
degree of protection of enclosures for low

    
voltage switchgear and control gear   

IEC 144

- 
LV distribution switchgear 



IEC 157

- 
LC control gear for industrial use 


IEC 158

- 
LV fuses with high breaking capacity 

IEC 269

- 
definitions for switchgear and control gear 

IEC 277

- 
LV motor starters 




IEC 292

- 
control switches 




IEC 337

- 
push button switches 




IEC 341

- 
low-voltage air-break switches, air-break, 


switch-disconnector and fuse combination units
IEC 204,408

- 
factory-built assemblies of low-voltage switchgear 

and control gear




IEC 439

3.3 Service Conditions

Unless otherwise specified the following service conditions shall apply:

1. 
Environmental Conditions

Ambient temperature: 
max. 42 degrees Celsius

Humidity: 


100%

2. 
Altitude

The altitude shall not exceed 1000 meters above sea level.

3. 
Electric system variations

Voltage: 
       415 Volt rated operational voltage plus or minus 5%

Frequency range:  50 Hz rated operational frequency plus or minus 3 %

The total of the absolute voltage and frequency variations shall not exceed the value of 5 %.

Low voltage signifies any voltage exceeding extra low voltage but not exceeding 1000 Volts AC. or 1500 Volts DC Above this value high voltage is signified.

3.4 Booster, Low Lift-and High Lift Pumping Stations

3.4.1 Inspection and Rehabilitation

Inspection and shop Testing

All pumps shall be tested in accordance with ISO 3555, class B or BS 5316 Part 2 Class B inclusive the following conditions:

a. 
The pumps shall be driven by their own electric motor.

b. 
During testing also the power absorbed by the motor shall be measured.

c. 
Each required set of observations shall at least have observations of four duty-points of each pump.

These 4 points are:

*   
nominal capacity;

*  
 maximum allowable capacity;

*   
minimum allowable capacity;

*   
zero capacity/closed pressure.

The SR may decide to test for more duty-points.

2) 
Rehabilitation of Booster pumps and High lift pumps

The overhaul of a booster pump or high lift pump shall involve at least the following activities:

- 
To check the condition and the wear of the body, the impeller, the wearing ring, bearings etc. To repair the coating.

- 
To lubricate all parts indicated by the supplier of the pump and electric motor

- 
To measure the insulation resistance of the wiring of the electric motor (for a power rating of 415 V: < 1000 x 415 Ohm).

- 
To check the coupling between the pump and the electric motor

- 
To check adjustment alignment of pump and electric motor.

- 
To install the pump units again in good operation condition according to the drawing

- 
To supply spare parts for 2 years of operation.

-
Repair according to the Bill of Quantities

3.4.2 Pipework and accessories

1) 
Check Valves (non-return valves)

Check valves shall comply with BS 5153/1452/1400 and shall be of the swing type suitable for either vertical or horizontal use. Valves shall be flanged to BS 4504.

Type: with outside counterweight and electrical switch for no flow indication. The valves shall not contain any brasses which have more than 5% zinc. They shall have ductile iron bodies and flaps fitted with gunmetal (BS 1400-LG2), aluminium bronze or nickel copper alloy components.

2) 
Automatic Air Relief Valves

Automatic air relief valves shall be designed to meet the following conditions:

a) 
Discharge air during charging of the pipeline

b) 
Admit air during emptying of the pipeline

c) 
Discharge air accumulated at local peaks along the pipeline under normal operating conditions.

Condition (a) and (b) shall be met by the employment of a large orifice capable of handling large volumes of air at a high flow rate, and condition (c) by a small orifice capable of discharging small quantities of air as they accumulate.

Types of Air Valves:

a) 
Double Acting Air Valves:

These shall combine both large and small orifices within one valve. The large orifice shall be sealed by a buoyant rigid base and the chamber housing shall be designed to avoid premature closing of the valve by the air whilst being discharged. The small orifice shall be sealed by a buoyant ball at all pressures above atmospheric except when air accumulates in the valve chamber.

b) 
Single Air Valves:

These include a small orifice only, operating in a manner identical with the small orifice in a double acting valve.

c) 
The nominal pressure range shall be at least PN 10 depending on the max. pressure in the pipeline.

3) 
Rehabilitation of valves

To overhaul the valves shall involve at least:

- 
to repair leakages

- 
to make in good operational condition

- 
to check coating and to repair it

- 
to supply seals, packing gaskets, joint rings, 2 sets per type of valve.

3.4.3 Distribution Boards

 Arrangements

Switchboards and panels shall comprise bus-bars to which incoming and outgoing units are connected.

The arrangement of components shall be standardized as much as possible throughout all the switchboards and panels.

The distribution boards shall be factory assembled.

Interchangeability

All components shall be standardized one, electrically identical components shall be mechanically interchangeable.

Enclosure and accessibility

Switchboards and panels shall have a complete enclosure of metal or of an insulating material with sufficient mechanical strength, and shall be of floor mounting or wall mounting construction; their maximum height shall not exceed 2.00m.

The panels shall have front access only. All components requiring access, such as terminals, or maintenance shall be easily accessible.

The panels shall not be provided with removable rear panels. Clear access at the rear or on both sides of the panel is therefore not required.

Each panel shall be provided with a map holder fixed on the inside of the front door. This map holder shall contain a complete set of drawings of the respective panel including clearly indicating which cables are connected to the which terminals.

The panels shall be provided with:

- 
plinth, floor standing panels only;

- 
wall brackets, wall mounted panels only;

- 
surface treatment, semi-textured powder spray finish on epoxy-polyester base, colour RAL 7032, pebble grey;

- 
front door fastener with T -handle and lock, all panels;

- 
cable entry on top (unless otherwise indicated on drawing) with non magnetic gland plate and proper cable glands.
- 
terminal blocks for all incoming and outgoing cabling obviating the use of cable lugs.

- 
cable anchoring rails, all panels;

- 
manual operated circuit breakers and switches. They shall be easily accessible and operable at the front.

- 
20 % spare space for future extension of the distribution boards and consumer switch boards

Safety

The following features for personal and electrical safety shall be incorporated:

- 
cubicles, sections, sub-sections and compartments which shall be accessible during normal operation, shall contain in opened position no exposed live parts under normal operational conditions.

- 
the insulation shall be capable of providing adequate and lasting protection under specified normal conditions and recognized over-currents and over-voltages.

- 
Electrical lay-out and wiring of switchgear shall comply with IEC 118, unless otherwise specified.

Bus-bar system

Bus-bar system shall be either air insulated or epoxy resin moulded (or equivalent) insulated; compound or oil insulated bus-bar systems are not acceptable. All current-carrying parts shall be of hard or medium hard-drawn high conductivity copper unless approval for the use of other high conductivity material is specifically given.

The terminals for external protective conductors shall be marked with the earthing symbol.

Short-circuit ratings

Switchboards and panels and all their components shall be capable of withstanding the thermal and dynamic stresses resulting from the prospective short-circuit currents without injury to personnel - or damage to material.

"Type test" certificates shall be available.

The maximum expected short-circuit conditions at incoming unit (s) and/or bus-bar system shall be 5 KA/Is. The time value of the rated short-time withstand current shall be one second. The value of the rated peak withstand current shall be equal to 2 - 3 times the rated short time withstand current. For components of the switchboards and panels protected by fuses which are not an integral part thereof, short-time and peak withstand current values may be selected, taking into account the limiting effects on the current and on duration of the associated fuses.

Current ratings

Bus-bars, cables and other conductors shall be suitably sized to carry the maximum expectable current in the rated service. For standard current ratings, reference is made to the table of Standard Ratings.

Outgoing-circuits

Outgoing circuits shall be manual operated and shall be provided with Moulded Case Circuit Breakers (MCCB's) in combination with adjustable overload- and short-circuit protection. Fault breaking protection devices as required for the type of cable and equipment to be connected.

Fuses or fused switches are not allowed. The Consumer Switch boards shall be provided with Miniature Circuit Breakers (MCB's).

For requirements of isolating characteristics for the MCCB's reference is made to IEC 408, and for main switch characteristics reference is made to IEC 204.

All switching devices shall have the number of poles as indicated on the drawings, if not indicated the switching devices shall be of the 3-pole type with removable neutral link.

All protective devices shall be executed with an easily visible manual reset facility operated from the front of the switchgear. The protective device shall be mounted in such a way that settings can be read conveniently and that adjustments can be made without the need for special tools.

Protective devices may be connected in the primary circuit or, for the larger sizes, via current transformers.

The Tenderer shall check the dimensions of the switch gears indicated on the electrical drawings and the conformity with the offered electric motors and other components.

Change-over switches

Each borehole or booster station shall be provided with a 3 position change-over switch TP + N, for choosing the incoming power from PHCN or the diesel generator set, or, choosing the incoming power from diesel generator set 1 or diesel generator set 2 if there is no PHCN power supply.

Change-over load switches shall be mechanically interlocked. f

Switch positions are:

1,  GENERATOR 1

2,  OFF (centre position)

3,  PHCN (or GENERATOR 2)

The 3 positions shall be clearly indicated on the panel.

Interlocking by means of keys only is not allowed unless specified.

Incoming circuits

Incoming circuits shall be load switches as indicated on the drawings.

Cable terminations

Cable entries, cable glands and terminals shall be suitable to accept the type and size of cables specified.

Cable glands for cables with armouring shall be constructed with armour clamping facilities: rubber bushes with bushes with cable clamping devices are allowed.

In and outgoing cables shall be pull-relieved on a cable anchoring rail.

For all wires and conductors individual terminals shall be provided unless terminals are specially made for more than one conductor. Terminals shall be of non-loosening construction and of the wedge type, obviating the use of cable lugs.

Grounding

In the switchboards or panels, a main grounding bar shall be fitted along the whole length. This bar shall consist of a hard or medium hard-drawn high conductivity copper strength to allow convenient connection of cable grounding conductors.

To this grounding bar shall be bonded all switchboard or panel enclosure parts made of metal, all individual cubicles and boxes, all equipment and all metal cable sheaths. Joints in the main ground bar shall be tinned and bolted with galvanized or cadmiumized bolts and non-loosening washers.

Grounding shall be provided where necessary to insure the electrical continuity of grounding circuits and where necessary to provide a path for the dissipation of station charges.

Minimum sizes for single underground conductors shall be 35 mm2. Minimum sizes for single above ground conductors shall be trenches as far as routing permits. Where grounding cables cross roads, they shall be run in metal conduit. All welded connections shall be made by cadweld.

Grounds resistance shall be 1 ohm maximum.

Secondary cables and wiring

Secondary wiring shall preferably have black-coloured PVC-insulation and shall have a cross-sectional area of at least 1.5 mm2.

Wires shall be stranded. Wiring between terminals shall be continuous and without joints. Wire shall not be mounted directly to metal, but shall be kept in position by means of insulated tubes, channels, cleats or plastic strips. Individual wires or cables shall be identified at both ends by means ferrules of insulating, material, marked in accordance with the related wiring diagrams.

Marking

Nameplates shall be made of corrosion-resistant material with indelible inscriptions in the language specified on the data sheet; enamelled plates are not acceptable. The purchase order number, the year of manufacture, the type and serial number of the equipment etc., shall be marked clearly on a nameplate on the outside of the enclosure.

Components, such as switching devices, protection relays, instruments, instrument transformers, fuses and fuse holders, shall be marked with their ratings and all other essential data as required, following IEC recommendations and including but not limited to the following information:

- 
manufacturer's name and trademark

- 
system characteristics, e.g. rated main and auxiliary operational voltages, frequency and number of phases

- 
rated currents of the bus-bar system utilization category and rated duty class, dynamic short-circuit rating (crest value)

- 
thermal short-circuit rating making/breaking capacity of switches (symmetrical peak in kA)

- 
rated currents or rated powers of all individual switching devices

- 
accuracy and accuracy limit factor for instruments and instrument transformers respectively.

Assemblage and tools

Equipment supplied in transport units shall have these units clearly marked to facilities assembly at site. Erection instructions and any special tools required shall be packed with each order.

Pump Panels

For the enclosures, safety, arrangements, protective devices, terminals etc. of the Pump Panels reference is made to the specifications of the Distribution Boards.

Specification as described under art 16.1.12 of Part I.

The pumps shall be switched on/off by a push button switch on front door of the pump panel. A dry running protection system shall be installed on the non-return valve in the discharge line of the pump.

3.4.4 Public Metering Panels

For the enclosures, safety, arrangements, protective devices, terminals etc. of the public Metering Panels reference is made to the specifications of the Distribution Boards.

The Metering Panels to be provided with:

- 
Three ammeters, one for each phase;

- 
Voltmeter with metering selection switch with positions: off-RY -RB- YB-RN- YN-BN

- 
Public approved kWh meter.

- 
Front door shall have facilities to be able to seal the door by PHCN.

3.4.5 Consumer Switch Boards

Specification as described elsewhere in ths specification.

3.4.6 Inspection and Testing

General

The switchgear and its components shall be examined at the supplier's factory in the country of origin in detail and in conformity with the requirements laid down in these specifications. The manufacturer shall carry out final tests on the switchgear and its components as specified. He shall prepare a full report on the results.

The Contractor shall notify the SR in adequate time prior to the equipment testing to make it possible for the SR to inspect the switchboards and panels and its components and to witness these tests.

Insulation Resistance Test

The electrical insulation of the entire switchgear shall be DC Megger tested. The insulation resistance shall be at least 100 ohms per volt of rated voltage.

Performance Test

Components shall be tested for mechanical and electrical operation, including the operation by their control and protective devices as far as applicable. Protection and measuring devices, auxiliary relays and current transformers shall be tested by primary current injection.

Interchangeability Test

Spot checks shall be taken to verify interchangeability of identical components.

3.4.7 Documents 

All documents and manuals must be submitted and shall show the relevant order and item identification. And shall where not written in the English language be translated to the English Language.

3.5 Cabling

3.5.1 General

- 
all incoming and outgoing cables shall enter and leave on the top of the switchboard or panel.

- 
in the field, cables shall run underground; in buildings, cables shall run in cable trays, or in insulated tubes.

-   
cable types and sizes shall be determined corresponding the required duties, loads, voltage drop (5 %), short-circuit level, heat dissipation and the environmental conditions.

- 
the Tenderer shall check the dimensions of the cables indicated on the electrical drawings and the conformity with the offered electric motors and other components.
Aboveground Cabling

The cable shall be constructed as follows:

conductors: 

copper

insulation : 

XPLE (Cross linked polyethylene)

outer sheath : 

PVC

* 
Above ground cables shall be supported by cable trays or cable ladder.

* 
Cable trays shall be closed by removable top covers allowing adequate ventilation.

* 
Cables in trays may be bunched in more layers as long as the thermal derating factor is not further affected.

* 
Instrument cables shall not be laid near LV cables.

Calculations to determine the size, currents and losses of the electrical cable network are done in compliance with IEC standards.  The computations make use of the following assumptions:

* 
Armoured/unarmoured cables

* 
Rated voltage not exceeding 0.6KV to earth and IKV between the phases;

* 
Maximum permissible temperature: 70oC for conductors insulated with PVC and 0oC for conductors   insulated with XLPE or EPR.

*
 No solar radiation

* 
Ground thermal resistivity 2.5 kilo Ohm/w

* 
Ambient temperature: 4oC for overhead and 40oC for underground cables.

Summary of computations

	No
	From
	To
	Length

(m)
	Current (amps)
	Type
	Mat. Insulation / conductor
	Size per conductor

	1
	Gen-set/ Solar Unit
	Change-over switch
	-
	-
	NC2XFY
	PVC/SWA/PVC
	-

	2
	PHCN Overhead Line
	Change-over switch
	-
	-
	NC2XFY
	PVC/SWA/PVC
	-

	3
	Change-over switch
	Main DB
	-
	-
	NC2XFY
	PVC/SWA/PVC
	-

	4
	Main DB
	Small power & lighting
	-
	-
	NCY
	PVC/PVC
	-

	5
	Main D.B
	Equipment starter
	-
	-
	NC2XFY
	PVC/SWA/PVC
	-

	6
	Equipment starter
	Equipment
	-
	-
	NCYY
	PVC/SWA/PVC
	-


3.6 Lighting and Small Power

General

A complete plant lighting system shall be installed in accordance to the electrical drawings. The installation shall comply with the specifications as described in item 16.1.29 of part 1.

The fluorescent luminaries shall be lx40W and shall include tubes and starters.

External Luminaries

Luminaries shall be of the fluorescent type weather proof IP65.

Internal Luminaries

All indoor luminaries shall be the fluorescent type weather proof IP65.

Wall Socket Outlets and Switches

The wall sockets shall be weather proof, surface mounted metal clad 13 AMP.

The light switches shall be weather proof, surface mounted metal clad 10 AMP.

All switches and socket outlets shall be mounted 1.3~ meter above finished floor level.

3.7 High Tension Equipment

3.7.1 Scope of Works

The scope of works includes the supply, installation and connection to the existing High Tension (1IKV or 33KV) Public overhead line with connection to the new dedicated transformers. The installation shall be in accordance to the Public regulations.

3.7.2 Transformers

The temperature rise limits shall be reduced to suit the ambient conditions on Site.

The transformer shall have the standard fittings and accessories appropriate to its rating as listed in Appendix H of BS 171.

Test certificates shall be provided for type tests listed in Clause 8.1.2 of BS 171: Part 1. Routine tests listed in Clause 8.1.1 of BS 171: Part 1 shall be performed on all transformers.

Limits of temperature rise above 400C ambient temperature shall not exceed 65°C of winding and top oil respectively.

The transformers shall be furnished and equipped with the following accessories:

a) 
H.T. and L.T. bushings, with terminal connectors.

b) 
arcing horns, corrosion proved, according to DIN 42531.

c) 
tap changer (above 250 kV A)

d) 
thermometer pocket

e)
nameplate with connection diagram

t) 
oil drain valve with plug or cap, installed at the lower part of the tank.

g) 
sludge drain plug, installed at the bottom of the tank.

h) 
earthing terminal, with solderless clamp type connector suitable for steel stranded conductor diameter of 9.0 mm (size 50 mm2).

i) lifting lugs.

The transformer shall be placed outside on a concrete plinth measuring 1.5m x 1.5m. With galvanised wire mesh fence with gate and lock (2 meter high)

3.7.3 Earthing

The HV Earthing system shall comply with the requirements of British Standard Code of Practice 1013.

All metal work associated with the high voltage system including the disconnecter - fuse frame, surge diverters and transformer tanks shall be solidly earthed. The earthing shall be achieved by means of an earth electrode or system of electrodes, the value of which should be such that the high voltage protection shall operate in the event of a breakdown between either the HV windings of the transformer or the HV line and supporting metal work at the transformer position.

3.7.4 High Voltage Fused Isolator

The fused isolators shall comply the regulations of PHCN.

3.8 Testing, Inspection and Commissioning of Mechanical Equipment 

The requirements of this section applicable to works (factory) and site tests shall apply unless other requirements relative to specialized plant are detailed elsewhere in this Specification.

The Contractor shall be responsible for all arrangements in connection with the testing and inspection of all equipment and shall give the SR at least three weeks notice of the date when it is proposed to carry out any works or site tests. Full details of equipment to be tested and the proposed test procedures shall be given to the SR not later than the notification of the test date. Unless otherwise specified the Contractor shall be responsible for the supply of all water, power and materials required for carrying out the tests.

In the event of any part of the equipment failing to meet the Specification the Contractor shall immediately take steps to substitute other equipment capable of complying with the Specification or adopt such other steps as the SR may direct.

Any item of equipment failing to pass the prescribed tests shall be retested within a reasonable time under the same conditions and any reasonable expenses which the SR may incur by the repetition shall be deducted from the Contract Price.

If the SR does not witness a particular test the Contractor shall nevertheless carry out the test under the conditions that would prevail had the SR been present.

The result of each works and site test shall be noted on appropriate test certificate which shall be signed by the senior representative of the Contractor responsible for conducting the test. A report on the tests together with subsequent calculation, curves etc. shall be sent to the SR within 14 days of the tests.

All tests made by the SR or by the Contractor as specified herein shall be at the risk and expense of the Contractor.

No equipment or materials shall be dispatched from the manufacturer's works without the permission of the SR.

The following sections indicate the tests and the standards to which certain items of plant are to be tested. They shall not be considered exhaustive in scope or limiting the equipment to be tested.

3.8.1 Works Tests

General

Works tests shall be carried out on all equipment. Where the SR decides to witness the tests, these shall be carried out on a mutually convenient data within 7 days of the original date proposed by the Contractor.

The various items of equipment shall be erected and run to conform as nearly as possible to the conditions that will prevail at Site. Tests shall be carried out using the actual motors to be supplied with the equipment.

The Contractor shall demonstrate the guaranteed figures of output, kilowatt input, overall efficiency, etc., given in the Specification and the Schedules. He shall also satisfy the SR as to the mechanical reliability of the plant and its ability to fulfill the whole of requirements.

The Contractor shall satisfy the SR as to the accuracy of all test instruments and shall produce recent calibration tests or have them calibrated at his own expense by an independent authority.

If, when testing, any doubt arises as to the accuracy of instruments used they shall be calibrated by the Contractor or otherwise the instrument maker's tolerance shall be allowed.

Hydraulic Pressure Tests

All castings, valves, pipework and any other part of the equipment liable to be subjected to pressure shall be hydraulically works tested to the requirements of the relevant standard. Valves shall be tested to ensure they are drop tight.

Tests of Materials and Apparatus

All materials used in the manufacture and all apparatus incorporated in the equipment shall be tested at the manufacturer's works. If required the Contractor shall send the SR test certificates giving full particulars of such tests and certifying that they have been satisfactorily carried out.

The tests include:

- 
visual inspection;

- 
measurements;

- 
capacities;

- 
weldings;

- 
coating;

- 
numbers of delivery;

- 
seaworthy packing.

Pumping Plant

Centrifugal, mixed flow and axial pumps shall be tested as follows:

Each pump shall be tested complete with all shaft bearings, thrust bearings and directly driven auxiliaries or, where this is impracticable, the Contractor shall state what allowances shall be made for losses incurred by these items, and shall demonstrate the accuracy of these allowances to the satisfaction of the SR.

The pumps shall be tested in the factory of origin; test certificates have to be handed over to the SR. The pumps shall be tested according to BS 5316, Part 1-1979 or ISO 3555, Class B.

The pumps shall be tested under the following conditions:
(a) 
The pumps shall be driven by their own proper electric driven motor.

(b)
During testing also the power absorbed by the motor shall be measured.

(c) 
Each required set of observations shall at least have observations of four duty points of each pump. These 4 points are:

- 
nominal capacity;

- 
maximum allowable lasting capacity;

- 
minimum allowable lasting capacity;

-
 zero capacity.

(d) 
The SR may decide to test more duty-points.

(e)
In the event that pumps have to operate in duty-points where the available NPSH is less than 3 mwc more than the required NPSH, the required NPSH curve shall be tested in several extra duty-points.

Screw pumps will not normally be hydraulically tested in the works but individual items of plant may be tested and inspected, as determined by the SR.

Cranes

All cranes shall be tested at the manufacturer's works with a load 25% in excess of the rated load.

Tests shall include measurement of deflection and speed of lifting etc.

Diesel Generating Sets

Tests shall be conducted on engines, alternators, switch and control gear.

Each alternator shall be tested to ascertain efficiency and characteristics by means of an input/output test, the alternators being driven by the diesel motor, and the input current shall be measured and plotted against the output of the alternator. The remainder of the alternator tests shall be in conformity with B.S. 4999.
Each engine shall be tested to B.S. 5514 with its own alternator and the fuel consumption shall conform to the guaranteed figures entered in the Schedules.

All protection devices such as low oil pressure, high water temperature etc. shall be demonstrated prior to the engine being run.

Each engine and alternator shall be tested to confirm the works performance tests. The guaranteed duty shall be demonstrated for up to 4 hours, as may be decided by the SR
Motors

All motors shall be type-tested in accordance with the relevant parts of B.S. 4999 and B.S. 5000.

For motors rated above 50 kW copies of the type-test certificates shall be submitted for approval within six weeks of starting the Contract and before ordering, and the routine test certificate in respect of every such motor shall be submitted before delivery to site. Facilities shall be made available for the SR to witness routine tests upon requests. .

Copies of type-test certificates of motors below 50 kW shall be submitted promptly upon request.

Lifting Gear

The Contractor shall inspect and test any lifting gear supplied and certify it safe in accordance with the British Standard. Proof loading test certificates shall be provided. The Contractor shall provide all necessary test weights.

3.8.2 Commissioning

After satisfactory completion of tests on and inspection of individual items of equipment as specified herein the Contractor shall commission the complete plant such that it is in a fully operational condition prior to hand over to the Employer.

The Contractor shall demonstrate to the Employer's satisfaction that the whole plant process and the various integrated systems are capable of functioning reliably as designed and meeting the performance criteria specified. It is emphasized that this objective will not be considered as having been met if the plant requires an excessive degree of operator skill or intervention to achieve the specified plant performance.

3.9 Testing, Inspection and Commissioning of Electrical Equipment

3.9.1 General

The requirements of this section applicable to works (factory) and site tests shall apply unless other requirements relative to specialized plant are detailed elsewhere in this Specification.

The Contractor shall be responsible for all arrangements in connection with the testing and inspection of all equipment and shall give the SR at least three weeks’ notice of the date when it is proposed to carry out any works or site tests. Full details of equipment to be tested and the proposed test procedures shall be given to the SR not later than the notification of the test date. Unless otherwise specified the Contractor shall be responsible for the supply of all water, power and materials required for carrying out the tests.

In the event of any part of the equipment failing to meet the Specification the Contractor shall immediately take steps to substitute other equipment capable of complying with the Specification or adopt such other steps as the SR may direct.

Any item of equipment failing to pass the prescribed tests shall be retested within a reasonable time under the same conditions and any reasonable expenses which the SR may incur by the repetition shall be deducted from the Contract Price.

If the SR does not witness a particular test the Contractor shall nevertheless carry out the test under the conditions that would prevail had the SR been present.

The result of each works and site test shall be noted on appropriate test certificate which shall be signed by the senior representative of the Contractor responsible for conducting the test. A report on the tests together with subsequent calculation, curves etc. shall be sent to the SR within 14 days of the tests.

All tests made by the SR or by the Contractor as specified herein shall be at the risk and expense of the Contractor.

No equipment or materials shall be dispatched from the manufacturer's works without the permission of the SR.

The following sections indicate the tests and the standards to which certain items of plant are to be tested. They shall not be considered exhaustive in scope or limiting the equipment to be tested.

3.9.2 Works tests

Works tests shall be carried out on all equipment. Where the SR decides to witness the tests, these shall be carried out on a mutually convenient date within 7 days of the original date proposed by the Contractor.

The various items of equipment shall be erected and run to conform as nearly as possible to the conditions that will prevail at Site. Tests shall be carried out using the actual motors to be supplied with the equipment.

The Contractor shall demonstrate the guaranteed figures of output, kilowatt input, overall efficiency, etc., given in the Specification and the Schedules. He shall also satisfy the SR as to the mechanical reliability of the plant and its ability to fulfill the whole of requirements.

The Contractor shall satisfy the SR as to the accuracy of all test instruments and shall produce recent calibration tests or have them calibrated at his own expense by an independent authority.

If, when testing, any doubt arises as to the accuracy of instruments used they shall be calibrated by the Contractor or otherwise the instrument maker's tolerance shall be allowed.

Test includes mainly:

- 
visual inspection;

- 
measurements;

- 
capacities;

- 
weldings;

- 
coating;

-
numbers of delivery;

- 
seaworthy packing.

Tests of Materials and Apparatus

All materials used in the manufacture and all apparatus incorporated in the equipment shall be tested at the manufacturer's works. If required the Contractor shall send the SR test certificates giving full particulars of such tests and certifying that they have been satisfactorily carried out.

For scope of works and number of delivery see the Bill of Quantities.

Motors

All motors shall be type-tested in accordance with the relevant parts of IEC.

For motors rated above 50 kW copies of the type-test certificates shall be submitted for approval within six weeks of starting the Contract and before ordering, and the routine test certificate in respect of every such motor shall be submitted before delivery to site. Facilities shall be made available for the SR to witness routine tests upon requests.

Copies of type-test certificates of motors below 50 kW shall be submitted promptly upon request.

Transformers

Transformers shall be tested according to the recommendation of the Standard (B.S. or approved alternative Standard) to which it was constructed. These tests shall include but not exhaustively:

· Polarity and ratio on all tappings. '

· No load current at service voltage and frequency.

· No load losses at service voltage and frequency.

· Losses at full load and service voltage and frequency.

· Impedance voltage.

· Winding resistance (cold).

· Insulation resistance.

· Over voltage withstand.

· Visual inspection.

Switchboards and Control Panels

Tests shall be based upon the requirements of the IEC Standard to which the equipment was constructed. Tests shall include, but not exhaustively:

· Visual inspection of compliance with their specification.

· Over-voltage withstand tests.

· Test of interlocks, sequences, etc.

Cables

All cables shall be subject to routine tests in accordance with the relevant British or approved alternative Standard. A certificate shall be provided with each drum.

The tests to be carried out on every drum at manufacturer's premises shall include:

· High voltage A.C. insulation pressure test between cores, each core to earth metallic

· Sheath or armour as applicable.

· Insulation resistance test.

· Core continuity and identification.

· Conductor resistance test.

3.9.3 Site testing and pre-commissioning

General

Testing and pre-commissioning shall be carried out by the Contractor to the requirements of the technical specification and as approved. The Contractor shall ensure all test staff, services (electricity, etc.) measuring and test instruments necessary to demonstrate the equipment is available at Site. All labour, materials, and equipment required shall be supplied by the Contractor.

As soon as practicable after the plant has been completely erected and is running satisfactorily each main item of equipment shall be tested in the presence of the SR to ascertain that the performance and correct operation of the individual items of equipment attained at the works tests are possible on site. Where tolerances are not stated the Contractor shall submit his proposals for approval.

If, in the opinion of the SR, the tests on site are being unduly delayed he may give the Contractor written notice to prepare such tests. If within 10 days from the receipt of the said notice the tests have not been carried out, the SR may himself proceed to carry out the said tests.

All costs incurred shall be charged to the Contractor.

The contractor shall be responsible for co-ordinating the programme of site testing of all items and for ensuring that all responsible parties concerned are present during any tests.

The tests include mainly:

- 
visual inspection;

i-
measurements, rotation, speed, capacities;

- 
coating;.
- 
acoustic properties;

- 
number of delivery;

- 
delivery of: 

-
spare parts and tools

-
operation and maintenance manuals

-
drawings.

Transformers

Tests on-site shall be based on the recommendations of the relevant standard and of the transformer manufacturers, but shall include the following:

- 
Resistance of the Winding cold

- 
Insulation resistance

- 
Over voltage withstand

- 
Oil insulation test

- 
Oil water content test

- 
No load current measurement

Testing and Inspection of electrical Installation

On completion of each section of the installation prior to it being made 'live' and put into service and subsequently on completion of the whole installation, the cables and equipment shall be tested to comply with all appropriate regulations and particularly with the tests laid down in the I.E.E. Wiring Regulations.

Inspections and operation of the electrical equipment and installation shall be made by the Contractor to ensure that it will perform as designed, conforms to the extent of the drawings and Specifications, has proper insulation and safety features and is not hazardous to personnel. All system, equipment and appurtenances shall present a good appearance, be of good workmanship and be free of dust, debris, moisture, oil chemicals or other harmful matter.

Electrical wiring systems shall be inspected to determine that they conform to the relevant regulations, codes and standards.

Site tests shall include but not be limited to the followings:

(1) 
Dielectric Test

All electrical components inclusive electric motors and generator shall be subjected to a one minute AC test voltage. Test voltages shall be in accordance with the appropriate table of IEC 439.

Tests shall be carried out between all poles connected together and the frame, as well as between each pole and all other poles connected to the frame.

(2) 
Insulation Resistance Test

The electrical insulation of the entire switchgear including all components inclusive electric motors and generator shall be DC Megger tested.

The insulation resistance shall be at least 1,000 ohm per volt of rated voltage.

(3) 
Performance Test

Components shall be tested for mechanical and electrical operation, including the operation by their control and protective devices as far as applicable. Variations in the control supply shall

be taken into account. Protection and measuring devices, auxiliary relays and current transformers shall be tested by primary current injection.

(4) 
Interchangeability Test

Spot checks shall be taken to verify interchangeability of identical components.

(5) 
Earth Loop Impedance

Shall be tested using a 50 volt AC Voltmeter/ammeter unit. All circuits shall be checked to ensure that sufficient fault current will flow to operate the protective device.

(6) 
Verification of Polarity

Shall be carried out to ensure that all fuses and single pole control devices are connected in the live conductor and that live conductors are correctly marked.

(7) 
MV Switch Gear and motor control centres

Prior to being made live the following tests and inspections shall be carried out:

Voltage withstand test in accordance with IEC on all equipment including Voltage transformers.

Protection and indication circuits shall be tested by primary injection while outgoing cables are not connected.

Operation of all mechanisms and circuits, correct sequencing of operations and correct functioning of interlocks.

Test of all control circuits.

Physical check on:

a)  general performance.

b)  correct circuit breakers.

c)  correct fuses fitted and correct setting for protection relays.

d)  phase continuity.

8) Transformers

Each power transformer shall be tested as follows:

· Each transformer winding shall be given the 75% voltage separate, source voltage with-stand test in accordance with IEC.

· Insulation resistance of each transformer winding to earth an between windings shall be measured using 1000 Volt D.C. Megger.

· Phase sequence and phase continuity of output windings.

· Bucholtz relay trip mechanism and oil temperature indication by means of air cylinder and air water bath.

· Oil voltage test breakdown in accordance with IEC.

Physical check on:

a) 
oil level, oil leaks, drain valves padlocked and breather.

b) 
earth connections are made.

After energising, the 'tap' changer shall be demonstrated and then locked onto the selected tapping.

The 'NO LOAD' voltage shall be measured.

9) 
MV Cables

All MV cables shall be given the following tests and inspections:

· Site voltage withstand tests in accordance with IEC.

· Insulation resistance tests between conductors and also between the conductors and the earth using a 1000 V D.C.

· Transformer cables shall be meggered and phased out before connecting to the

· transformers. After connection the phase loop resistance of each winding shall be measured in a bridge connected instrument. These cables shall be voltage withstand tested with the transformer.

· Physical checks on:

· earth bonding at either end of power cables.

· correct connection of terminals and marking of cables and terminals.

(10) 
Emergency Lighting Installation

This shall be tested to prove correct operation of all items comprising the whole system in accordance with IEC.

(11) 
Control system

For testing of the control system see description under process control.

3.9.4 Commissioning

After satisfactory completion of tests on and inspection of individual items of equipment as specified herein the Contractor shall commission the complete plant such that it is in a fully operational condition prior to hand over the Employer.

The Contractor shall demonstrate to the Employer's satisfaction that the whole plant process and the various integrated systems are capable of functioning reliably as designed and meeting the performance criteria specified. It is emphasized that this objective will not be considered as having been met if the plant requires an excessive degree of operator skill or intervention to achieve the specified plant performance.

Part B: Particular Specifications
1. General

1.1 Project Location

The map below shows area of the project location in the BAY State within the context of Nigeria Map. According to the project’s Terms of Reference, the project cut across Borno, Adamawa and Yobe State within the north east geopolitical zone of Nigeria. The three states are part of the Nigeria boundary states to Chad in the East and Niger in the North. The states are called BAY states bounded and share boundary with the transit states like Jigawa, Bauchi, Gombe and Taraba states coming from FCT Abuja. The three states lie approximately on longitude 120 00’E to 130 00’E and latitudes 070 45’N to 130 00’N.
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Figure 1.1: BAY States Project Area Location 
1.2 Adamawa State

In Adamawa state, the three LGAs visited by our technical team included Girei, Song and Ganye. Their relative location is reflected in the map below. 
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Figure 1.2: Map of Adamawa State Showing LGAs of USAID-Mercy Corps Project 

Table 1.1
 Project LGA and Town Locations in Adamawa State

	State
	LGA
	Name of Small Town

	ADAMAWA
	Girei
	Vinikilang

	
	
	

	
	
	

	
	Song
	Dumne

	
	
	

	
	
	

	
	Ganye
	Ganye (Gangaraso-Sangassumi)

	
	
	

	
	
	


1. Girei Local Government Area - Viniklang Town
Vinikilang is a small town in Girei LGA. Its estimated population is 20000. Water supply has been proposed to cover the town sufficiently, and some existing water facilities including the ones located within identified schools were selected as targeted sources to achieve required water demand for adequate delivery of water to the town. 

The project also proposed provision / improvement of sanitary facilities in few identified public areas (schools, market, and motor park) as indicated in the following table.

Table 1.2 Project towns and Intervention within Girie LGA
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1

Viniklang 

Central

9.30118N, 

12.48145E102.116,00060960,0001130320829,680625+50

Construct new 10m elevated tank 

within the scheme, drill new 

borehole and rehabiltate suction 

tank as ground tank storage for 

transfer to EST

2

Adamawa 

Television

9.30032N, 

12.47764E01.230003090000090,000         1                  

 500 (we may have to 

pump water to this tank 

which requires 2km 

rising main over 48m 

head from the horehole  

down the town) 

(Possible pipeline 

length is 2km to + 1.5 

fro+ 2km distribution= 

5.5km)  

Drill new borehole within TV 

Station premises, if not feasible, 

get water source from the proposed 

boreholes in viniklang Scheme. lay 

pipeline to connect and feed 

possible section of Viniklang Town.

3

Government 

Day Secondary 

School, 

Viniklang

9.30092N, 

12.48388E20.2311030933001130320000+8

Rehabiltate existing borehole. 

Internal reticulation within the 

school. Construct New 6cu.m tank 

and 8 new toilets TBC

4Main Market

9.30035N, 

12.47862E20.210003030000030,000         10+8

Construct new 8cum. EST and 

connect to main WSS. Drill new 

borehole as water backup for 

market independent operation. 

Internal reticulation within the 

market. 8 new toilets TBC

5Motor Park

9.30031N, 

12.47538E20.210003030000030,000         10 + 8

Drill new borehole at the motor 

park. construct 8cum elevated 

storage tank. Reticulate to provide 

water to the toilet and proposed 

stand points.

143.9024,1101,203,3002260,640         9

ADAMAWA

GEREI

VINIKLANG

108.6


2. Song Local Government Area (Dumne Small town)
Dumne is a small town in a development area headquarters of Song LGA. Population is 8,000. Water supply is proposed to cover the central community around the market area including some identified schools as reflected in the Google Image below. However, the project is also to provide new sanitary facilities and improve on the existing ones in identified public areas such as schools and market. 

The location of the facilities inspected in Dumne small town where the technical survey for sanitation facilities and investigation/exploration of the existing/non-existing water sources were carried out are listed in the table below. The project also proposed provision / improvement of sanitary facilities in few identified public areas (schools, market, and motor park) as indicated in the following table.

Table 1.3 Project towns and Intervention within Song LGA
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1

PHC Dumne

9.7969N, 

12.38229E

20.2

120303,6002188,640                  0-              

Rehabilitate borehole, replace with 

solar pump, replace M & E 

components, connection to grid, 

minor reticulation,

2

Near Market

9.78434N, 

12.40046E

30.2

9693029,070          -                           2907000+8

Water source from the main 

scheme. New 8cum EST. Minor 

reticulation. 8 new toilets TBC.

3

Dumne Primary 

School

9.7893N, 

12.40345E

10.2

10213030,630          194,320                     010+8

Existing Handpump BH is 

unproductive. Drill new BH. New 

8cum EST. Minor reticulation. 8 new 

toilets TBC.

4

Government 

Day Secondary 

and Priimary 

School

9.80163N, 

12.37144E

30.3

6353019,050          194,320                     010+8

Existing Handpump BH is 

unproductive. Drill new BH. New 

8cum EST. Minor reticulation. 8 new 

toilets TBC.

5

ZA-Dumne 

Primary School

9.78837N, 

12.40353E 

342

40.5

255307,650            194,320                     000+8

Rehabilitate Existing Motorised BH 

with new solar pump and othe r 

M&E. Rehabilitate pump house, 

New 8cum EST. Minor reticulation. 8 

new toilets TBC.

6

9.79471N 

12.39661E

287.408,000390,0007660,240                  4                  

220+75

New 25cum. ground tank for water 

transfer. New 75cum balancing EST. 

Rehabilitate dilapidated Existing 

20cum EST. Drill 2 new boreholes. 

rehabilitate 2 existing borehole, 

replace with solar pump, replace M 

& E components, do reticulation to 

both hydraulic sections of the town.

500060300,000       2



188,640                  111,360       

SONG

DUMNE

78.6

15

ADAMAWA

Town Main 

Water Scheme

6


3. Ganye Local Government Area (Ganye town)
Ganye is the headquarters of the LGA with the same name. Its population is 18,000. Water supply to the town is proposed to cover the Gangarasso – Sangassumi subarea of the town including identified schools as indicated in the Google Image below. However, provision of new and improvement of existing sanitary facilities are proposed in identified public areas such as schools and market. 

The main water supply of the town is from tube wells in the riverbed / bank behind the old market located at 8.43025N 12.05222E. Water from the tube wells are being sold by vendors.

The location of the facilities inspected in Ganye small town where the technical survey for sanitation facilities and investigation/exploration of the existing/non-existing water sources were carried out are listed in the table below. The project also proposed provision / improvement of sanitary facilities in few identified public areas (schools, market, and motor park) as indicated in the following table.

Table 1.4 Project towns and Intervention within Ganye LGA
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1

Gangaraso 

Water Scheme

8.43185N, 

12.05826E

10611,00060660,0007740,880                  0-              

Rehabiltate all existing/clogged 

boreholes and repair/ replace 

vandalized systems

2

Government 

Primary and 

Secondary 

School 

Sangassumi

8.43408N, 

12.004472E

20.2200030600001105,840                  000 +8

Drill new borehole and Reahbilitate 

Existing borehole, if possible, 

minor internal reticulation. New 

8cu.m elevated tank for toilets and 

reticulation.  8 New Toilets TBC

3

PHC Sangassumi

8.44582N, 

12.04611E20.250030150001105,840                  0018 +0

Replace existing tank  and 

borehole, minor reticulation

4

Main Market

8.43528N, 

12.06105E 

492

21000303000003000000+8

The mains from Gangaraso will 

provide water to the main market. 

New 8cum EST TBC. drill BH for a 

Backup. 8 new toilets TBC.

5

GRA 

Government 

Girls Primary 

and Secondary 

School 

8.43265N, 

12.06618E

20.2200030600001105,840                  0040 +0

Rehabiltate existing borehole. 

Internal reticulation within the 

school. Rehabilitate existing 

40.cu.m tank 8 new toilets TBC

6

Ganye IV 

Primary and 

Secondary 

School

8.43087N, 

12.05315E

250030150001105,840                  00

Water to be supplied from Existing 

rehabilitated scheme., 8 new 

toilets TBC

7

Old Market 

PHCC

8.43120N 

12.05311E20.2100030300001105,840                  000+8

Water supply from Gangaraso WS. 

New 8cum EST TBC. Rehabilitate 

existing Hand pump BH water 

backup. 8 new toilets TBC.

22718,000870,000121,270,080               1

ADAMAWA

GANYE

GANYE(GANGARASO SANGASSUMI)

88.2


1.3 Tender Specification

The Particular Specification as contained herein aims to highlight the works required to be implemented under the Contract, provide standards, characteristics and construction data of materials and equipment to be used, and describe the way in which the works are to be carried out.

The Particular Specification is to be read in conjunction with the General Specification, Bill of Quantities and Drawings and Conditions of Contract.

1.4 Work Sequence and Records

The Contractor shall submit a programme of activities for execution of the works. No physical work shall commence before submission of the work programme and acceptance/approval by the supervisor.

The Contractor shall adhere to the approved Work Programme and shall inform the SR of any intended change.

The contractor shall submit a detailed proposal for each component of the work, including working/workshop drawing, sequence and method of execution and testing, which shall be approved by the SR prior to commencement of the work component. Works for which such proposal are not received and approved by the supervisor will be rejected in the event of subsequent defects found by the supervisor.

Where an existing scheme in operation is to be rehabilitated or expanded, the works shall be carried in such manner as to reduce plant shut down time during rehabilitation/expansion works to the minimum. Where completely new electro-mechanical equipment is proposed, full shut-down may not be avoidable during the M & E installation, but this shall be kept to a minimum. 

The Contractor shall provide a day-to-day diary sheet recording plant, staff, materials delivery, work done, tests, rainfall and any other event which might influence the works and any other records as agreed upon.

The Contractor shall provide the SR with documentary evidence of material orders for the project and shall inform the SR of progress if assembly or manufacture is not on site.

It is noted that the Client wishes to complete the works within the shortest possible time. 

The Contractor shall avail his Agent at all site and progress meetings called by the SR.

1.5 Notice of Operations

The Contractor shall give full and complete written notice of all important operations to the SR sufficiently in advance to enable the SR to make such arrangements as the Engineer may consider necessary for inspection or for any other purpose. The Contractor shall not start any important operation without the written approval of the SR.

1.6 Liaison with Stakeholders

In order to facilitate the entire work, the Contractor shall duly liaise with all Stakeholders. He shall especially keep the WCA and LGA (through the WASH Coordinator) informed of all his activities well in advance to permit them arrange for all access and community sensitization necessary for the Contractor to operate without hindrance.

1.7 Existing Services

Immediately after mobilization and prior to commencement of works on site, the Contractor shall investigate and confirm all existing underground and surface service facilities, such as power supply and communication cables, drainage, service ducts and other facilities within the working area. All existing pipelines and alignments shall also be confirmed. The Contractor shall liaise with the TAT as well as with other concerned authorities in charge of these facilities and shall carry out the works in such manner as to preserve these facilities. Where it is required to relocate such facilities, the Contractor shall be responsible for all arrangements for such relocation, in liaison with the concerned authorities. Expenses arising from the investigation, confirmation, measures for preservation and relocation shall be included in the applicable items in the Bill of Quantities.

1.8 Setting Out

The Contractor shall be responsible for setting out the works in accordance with the designs and for all construction levels being correctly related to the benchmark level given by the SR for reference at the particular site. The Contractor shall seek approval from the SR of the setting out prior to any commencement of work.

1.9 Contractor’s Responsibility for Design

Design details are provided in the specifications, bills of quantities and drawings, which are sufficient to enable the Contractor to fully understand the scope of work and price accordingly. The Contractor shall provide detailed proposals and working drawings for all civil works and electro-mechanical works. 

For the distribution system, the Contractor shall be responsible to check and verify pipeline levels and alignments and connection details on site.

All the works shall be designed to adequately perform the functions required with a minimum of maintenance and shall be to the standards provided in the Specification. The Contractor’s detailed proposals shall include as a minimum the provisions given in the Bills of Quantities, Drawings and Specification, but shall also include any additional requirement for the complete operational systems meeting the specified performance criteria.

The Contractor shall be responsible for checking all technical information provided in the Bills of Quantities, Drawings and Specification and for confirming the suitability of his designs and the output of his proposed plant and equipment for the duty required.

The Contractor shall be responsible for making all necessary site measurement investigations and establishment of relevant site data required for design and construction of the works. In this respect, the Contractor shall provide the manufacturer’s name and technical details of all the components.
The Contractor shall include in his prices for design and all works and all risks involved, except where specific provision is made in the Bill of Quantities.

The Contractor’s design shall include any necessary modifications to existing installations to suit the characteristics of plant proposed
The Contractor shall submit his proposals for the SR approval or comments, which shall be given within 14 days of the submission.

The SR’s approval of the Contractor’s proposals shall not relieve the Contractor of his responsibilities under the Contract. Documents to be submitted for the Contractor’s proposal shall include, but not be limited to the following:

(i) Calculations, design criteria, design assumptions and the like to support the sizes, ratings, and essential components of the Works;

(ii) Detailed drawings showing the location arrangement, dimensions, layout etc. of all of the Works, including circuit diagrams, dimensioned drawings of Plant, and fixing details to associated civil works. The drawings shall be sized to designations A1, A2, A3, and A4, as required by the SR;

(iii) The quantities of materials which the Contractor intends to procure in order to enable completion of the Works;

(iv) The requirements, specifications, sizes and other information required for the completion of foundations, supports, access works and other civil works associated with the Works;

Subsequently and from time to time for the duration of the Contract, the Contractor shall submit further drawings to amplify or modify the Drawings as shall be required by the SR or as shall be considered by the Contractor as necessary or desirable.

1.10 ‘As-Built’ Drawings

The Contractor shall prepare all necessary drawings and diagrams of the “as-constructed” and “as-fitted” works together with any other material or information as may be required for record, maintenance, and repair etc. purposes.

The Contractor shall present to the SR the drawings in the same format i.e. in AutoCAD. The drawings to be submitted shall be 3no A1 sets and 2 no soft copies of the same in Compact Discs or DVDs.

The foregoing drawings shall be submitted not later than 4 (four) weeks after completion of the successful testing of completed works. The SR shall not issue the Completion Certificate until the “As-Built” drawings have been submitted and meet his approval.

1.11 Operation and Maintenance Manuals

The Contractor shall prepare and submit Operation and Maintenance (O & M) Manuals for all components of the scheme - electro-mechanical equipment, chemical dosing and pipe appurtenances for operation and maintenance of the individual plant items. 

The Manuals shall include:

I. Schedule of approved Record Drawings and documents;

II. Detailed description of the Plant and its method of operation, control and protection;

III. Recommended operation and routine check procedures. These should include safety precautions to be observed while plant is in operation, pre-start checklist, bearings and moving parts needing special attention, lubricant types and lubrication intervals, routine tests to confirm a good working order of plant and fault finding guide;

IV. Recommended care and maintenance routines together with the procedures for repair and recommissioning of major items of plant;

V. Recommended emergency control measures;

VI. Maker’s descriptive literature and technical data sheets in respect of each item of the Plant including the recommended installation, care, maintenance and overhaul instructions, part lists, etc., whereby the Plant may be maintained correctly and whereby spare parts may be ordered without difficulty

VII. Exploded views of all items of plant with each component and reference number cross referenced to the appropriate data sheet and spares schedule

VIII. Schedule of the principal items of plant and components, showing the title, maker’s type reference, serial number, ratings, etc., whereby reference to each item is simplified

IX. Test results and curves, including all electrical test data and reports

X. Schedule of all makers’ addresses, with telephone, fax and email contact.

The Manuals shall be completed and submitted for the SR’s approval prior to Testing of the Completed Works, since they will be used for the testing.  Wherever possible the O&M Manuals shall be submitted in electronic form readable with standard software.

1.12 Tests of Plant and Works

1.12.1 Tests During Manufacture

During manufacture, the Contractor or his supplier shall carry out all tests on the Plant and materials which are specified in the relevant Standard Specification and shall forward to the SR duly certified copies of the test results and a certificate stating that the Plant and materials comply with the relevant Standards Specification.

Each pump shall be tested individually at the manufacturer’s works in accordance with the relevant specification.

All pumps shall be tested complete with all the shaft bearings, thrust bearings and directly driven auxiliaries.

Pumps, casings, pipe-work and all other parts of the installations subjected to high pressures shall be hydraulically tested at the Contractor’s works to at least 1.5 times the maximum permissible working pressure.

1.12.2 Commissioning and Site Performance Trials and Tests

After complete installation of the electro-mechanical equipment, the Contractor shall commission the scheme and operate each plant for a period of not less than 12 hours, (of which at least 6 hours shall be continuous) during which time he shall carry out any adjustments or modifications he may deem necessary to achieve the best possible efficiencies.  The pumps may be run singly or in any combination to achieve these running hours, subject to availability of and demand for water and at the discretion of the SR.

The Operation and Maintenance manuals shall be completed before the commencement of Performance Trials. During the trials, the Community level O & M technicians and artisans, who shall have been pre-selected, shall be trained on all the operation, maintenance and safety aspects of all equipment and plant.

After all the pumps have been so operated, Site Performance Trials shall be carried out on the Plant under the joint supervision of the SR or other Supervising Authority and the Contractor in accordance with Tests on Completion clause in the Contract to ascertain whether the Plant is capable of properly performing the specified duties and to determine the efficiencies of the pumping sets.

For the purpose of these trials, the head against which the pump sets are expected to work shall be checked by the pressure gauges installed by the Contractor.  The head value shall be adjusted if necessary by throttling using line valves at the discretion of the SR, to be within 3% of the ‘Assessment Heads’ specified.

Reading of the pressure and cumulative discharge meter readings shall be taken simultaneously at such intervals as the SR may determine during the period of each trial.

The power credited to each pump shall be equal to (Q x H x 9.80 x 10-3) ÷ ( in kilowatts, where Q is the rate of flow in litres per second determined volumetrically as determined above and H is the pumping head in metres credited to each pump as the difference in gauge readings across the pump.  ( is the combined efficiency of the pump set.

The input power to each motor shall be computed in kilowatts as the sum of the readings of two portable, calibrated Standard Class 1 Wattmeter connected for the measurement of balanced three-phase power.

The Contractor shall provide an accredited representative and all measuring instruments and all other apparatus, oils and consumables necessary for the Performance Trials, as well as portable radio transceivers for use in communicating during the trials.

The testing shall also cover the water quality control, including operation of chemical dosing equipment, water quality analysis and adjustments/modifications as may be necessary.

The Take Over Certificate will not be issued until all the completion tests have been performed and satisfactory results given to the SR or until any resultant modifications; repairs and re-testing are, in the SR’s opinion, satisfactorily completed.

1.12.3 Running-in Period after Commissioning

After the site performance trials, the Works shall be operated under the supervision of the Contractor’s representative. The Contractor’s representative shall further instruct the Employer’s operators in all the operations of the Plant. All final adjustments shall be completed during this period. A period of at least two weeks of running-in will be expected. 

1.12.4 Training of Local Operatives

From the installation period and especially during testing and commissioning and running-in, the Contractor shall train pre-selected local technicians in the operation and maintenance of the plant.

Hand-over certificates for completion of the plant shall only be provided to the Contractor upon confirmation of satisfactory operation of the plant by the local operatives.

The Contractor shall train the operators in the following areas wherever applicable;

· Installation of mechanical and electrical plant

· Operation and maintenance of pumping plant

· Operation and maintenance of water treatment plant

· Leakage repairs

· Operation and maintenance of plant utility (works) equipment such as electric generators, water collection, treatment, distribution and supply systems.

· Operation and maintenance of safety equipment such as pressure-relief valves, breathing and emergency relief equipment and fire extinguishers

· Operation and maintenance of auxiliary equipment such as pipelines, drains, gauges and measuring instruments.

The training shall also include formal sessions of instruction at each plant. The training shall be carried out over a total period of one (1) month, starting from and including the period of testing and commissioning and running-in of the system.

1.12.5 Fuel and Electricity Supplies

The Contractor shall be responsible for the provision of fuel and electricity supplies required for testing. The existing facilities of the works may be used where available.

1.12.6 Contractor’s Detailed Proposal for Testing and Training

The Contractor shall, prior to commencement of the works testing and training of operatives, submit a detailed work programme in line with the guidelines given in 1.13.1 to 1.13.4 above for the SR’s approval and Client’s agreement. 

1.12.7 Supply of Chemicals for Operation

The Contractor shall, supply to store, the chemicals listed below and in the quantities so indicated for the initial three (3) months of operation. The chemical shall be high quality grade and shall be approved prior to ordering.

Minimum provision shall be estimated based on scheme daily output and the estimated dosing rates below.

· Lime (CaO) – 90mg/l (for pH correction and Iron removal);

· Calcium Hypochlorite - High Test (HTH) – 10mg/l (to achieve Cl2 residual of minimum 0.2mgl/ at the service point).

1.13 Transport and Storage
The Contractor shall be responsible for the storage and security of all material delivered to site and installed until the Issue of the Certificate of Completion.

Each item shall be securely packed and adequately protected and marked to avoid loss or damage in transit.

All equipment shall be handled and stored in accordance with the manufacturers recommendations.

Deliveries shall be kept to the minimum number possible and any items which are required to be built in or laid under structures shall be delivered to site in ample time to avoid delays

1.14 Site Office for the Supervisor
The Contractor shall provide a Porta-Cabin type office at an agreed location in each LGA of operation to be specified by the SR. The layout of the building shall be to the approval of the Supervisor the office shall be waterproof, have opening windows and be provided with electric lighting and the Contractor shall bear all costs associated with this provision. The offices shall be so situated and the approaches and foundations so constructed as to be easily accessible in all weather conditions both by foot and two wheels drive vehicles.

The Contractor shall be actively responsible for the maintenance of the structure and shall provide electric power, potable water, sanitation, daily cleaning and stationery at no additional charge to the Employer. Hard standing for three vehicles shall be provided adjacent to the office.

The structure shall comprise a single general office with conveniences, well shaded against direct sunlight and shall be to the following specification:

· Floor area of not less than 18 sq.m and contain:-

· No. Desks

· No. Chairs

· 1 No. Drafting table with stool

· 1 No. Plan chest with 4 drawers

· 1 No. 2m by 1m steel lockable file rack

· 1 No. Steel lockable filing cabinet with 4 drawers

· 1 No. Bookcase

· 1 No. Pin board 1m by 2m

· 1 No. Multiple letter trays

· 1 No. Air Conditioner

· 1 No. Paper stapler and punch

· 2 No. Waste paper baskets

· Detail and tracing paper

· 1 No. A3 colour printer

· 1 No. A4 colour printer

· Toilet (1 No.) Toilet

· 1 No. Water closet

· 1 No. Wash hand basin

· 1 No. Towel rail with towels

· 1 No. Mirror

· Other Requirements

· 1 No. Refrigerator 0.25 cu.m3 capacity

· 1 No. Electric kettle

· 1 No. Teapot, sugar basin and milk jug

· 1 No. Set of cups, saucers, plates and cutlery for six people

· 1 No. Table top

· 1 No. Water filter

· Safety Equipment

· 1 No. Fire extinguisher

· 1 No. First Aid Kit

· 6 No. Safety helmets

· 6 No. Pair Wellington Boots

· Hand gloves – sum

1.15 Survey and Other Equipment for Use of the Supervision Representative
The Contractor shall provide and maintain for the exclusive use of the SR and his staff, for the duration of the Contract, the following equipment: -

Survey Equipment


Item 






No

(a) Suitable modern and accurate total station
1

The total station should be compatible for electronic data transfer to a GPS Total Station Leica Geosystem 500 series type or similar approved

(b) SR's Level and staff
1

(c) Steel tapes, 100 m. long
2  

(d) Steel tapes, 50 m. long
2

(e) Spirit Levels
1

(f) Plumb bobs
1

(g) Pocket tapes
2

(h) Survey staff and ranging rods
2 each

(i) Survey umbrellas
2

2. Scope of Works

The works are a part of the overall intervention of the United State Agency for International Development (USAID) for improved water supply and sanitation in 3 small towns in 3 LGAs in Adamaw State.

The works under the Contract are required to provide water supply to the towns through construction of new or rehabilitation of existing borehole-based schemes and limited reticulation in the towns. Construction of toilets in public institutions such as schools, market places and motor parks are part of the required works.

.

2.1
Project Overview

The project overview is presented below.

The Contract shall include the following works:

Borehole Works

· Drilling, testing and commissioning of boreholes and/or rehabilitation of existing borehole

· Installation of riser pipes and submersible pumps

· Laying of connection pipework to elevated reservoir.

· Supply and Installation of starter panels and cabling

· Provision of solar powered borehole system
Civil Works

· Construction of elevated steel storage tank

· Construction of power house and other facilities buildings

· General Landscaping, construction of gate house and fencing

Distribution

· Laying of uPVC pipe mains, 75mm, 90mm dia to 160mm dia

· Installation of air valves, washouts gate valves and water meters

· Construction of blockwork valve chambers

· Construction of water kiosks and public standpipes

Other Works

· Training of Artisans and Technicians at Community level in Operation and Maintenance of the Schemes.

· Compilation of “As-Built Drawings” and Operation and Maintenance Manuals adequate for Community level Management of the Schemes.

This particular specification for civil works shall be read in conjunction with the electro-mechanical works specification.

The scope of work is itemized in subsequent sections of this specification and itemized details of work are provided in the accompanying Bills of Quantities (BOQ).
The detailed work is itemized in subsequent sections of this specification and itemized details of work are provided in the accompanying Bills of Quantities (BOQ).

3. Description of Scheme Components

3.1 Small Towns

The proposed water supply scheme shall comprise of number of indicated boreholes, from which raw water shall be pumped through a mini treatment system into an elevated storage tank. The water shall be delivered into distribution pipelines by gravity from the elevated tank and shall be dispensed at various public waters stand posts located at specific points in towns.

If confirmed necessary by results of water quality tests, a simple spray aeration and chemical exchange system shall be installed for Iron removal from the raw water pumped from the boreholes.

The systems for each town shall deliver respective quantities of water over a 10-hour pumping period.

The boreholes shall be run by alternative power supply of renewable solar energy. The details are provided in the Power Supply section of this Particular Specification.

The Drawings and Bills of Quantities for civil works, including reinforced concrete and steel structures, access roads, drainage and treatment plant components provide sufficient layout details, but are not detailed working drawings. The detailed proposal and working drawings shall be prepared and submitted by the Contractor after detailed surveys, which shall be approved by the SR, within the first month of construction. The Contractor shall carry out all necessary surveys for all components of the scheme rehabilitation and submit a methodology, including priced schedule of works for the approval of the SR before commencement of the work.

All the works shall be executed in accordance with the applicable specifications, standards, drawings, Bills of Quantities and Conditions of Contract.

3.1.1 Existing Tanks

Existing Ground Level Steel Tanks

The tank dimensions are shown in the drawings. Physical inspection shall be carried out, followed by leakage testing. Leakage repair of welded tanks shall include the following works:

· Spot welding of isolated leakage points or replacement of sectional panels, for welded steel tanks;

· Replacement of leaking panels or reconstruction of leaking joints, for pressed steel panel tanks;

· Clean internal surfaces, de-rust localized surface corrosion and re-paint all internal surfaces in non-toxic epoxy or chlorinated rubber paint;

· Clean external surfaces, de-rust localized surface corrosion and re-paint external walls and roof, manhole covers and vents in suitable approved bituminous aluminium paint;

· Provide angle sections of appropriate size for additional bracing of buckled sections;

· Supply and install suitable level gauge;

· Final cleaning and disinfection of tank.

· Replace or service Inlet and outlet valves.

Existing Reinforced Concrete Ground Tanks

Isolated walls leakage points shall be repaired using suitable proprietary resin based admixtures either in isolation or with cement mortar applicable by pressure injection or other appropriate means. If found necessary from the leakage test, the internal walls and floor surfaces shall be treated by application of proprietary waterproof membrane or waterproof cement mortar. Existing corroded access ladders, vents, access manhole cover and level gauge shall all be replaced. The access manhole cover shall be replaced. All metal ancillaries shall be painted in approved proprietary ton-toxic paint for corrosion protection. 

Damaged de-watering pumps shall be repaired or replaced.

Wall applications for repair shall be in proprietary non-toxic material.

Inlet and outlet valves shall be serviced / replaced.

Existing Elevated Steel Tank

The existing reinforced concrete elevated tank and tower shall be treated in the same way as the ground tanks. However, in addition, the support tower shall be cleaned; de- localized surface corrosion de-rusted and the entire support tower painted in suitable approved bituminous paint;

New Elevated Steel Tanks

New elevated tank shall be constructed in the head works compound. The tank shall be complete with cover and access manhole, inlet and outlet connection pipework, level gauge and float valve, support tower with access ladder and an intermediate rest platforms at a height of 5m, perimeter walkway, earthing system and all other ancillaries. The outlet pipework shall also include for connection with water meters.
The steel tank shall comply with BS 1564: Specification for galvanised steel sectional tanks and the support tower structure with BS 449: The use of structural steel in building. The Contractor shall carry out necessary geotechnical investigation to determine the soil bearing capacity at the site and the foundation design shall be based on the results of the investigation. Geotechnical investigations shall include a minimum of 2 nos cone penetrometer tests and 1 nos borings to a depth of 15m minimum. 

Site pipework shall be in approved steel pipe and fittings, appropriate joints. Weld jointing shall be allowed for steel pipes and fittings.

The completed tank shall be tested for water tightness as specified in the General Specification Sub-clause 622.

The works shall also include the reinforced concrete base and all associated earthworks

The Contractor shall submit for approval his proposals for the work, which as a minimum, shall include the provisions in the specification, drawings and as listed in the BOQ prior to commencement.

Painting of external surfaces shall be as provided for in Clause 616 Painting of Steel Surfaces, Class B, using zinc epoxy primer and topcoat of zinc epoxy or heavy-duty epoxy coal tar or other approved painting. Internal surfaces shall be painted as specified for Class E, F and G surfaces, using zinc epoxy primer and topcoat of zinc epoxy or chlorinated rubber or other similar approved compounds.

Painting of the support tower shall be in suitable 3-layer application of approved primer and white aluminum finish.

The works shall include all other surface preparation prior to application of the paints.
Weld Connections

All welding shall be done by the shielded metal-arc method by experienced welders qualified in accordance with B.S. 5950 part 1 to the highest standards of workmanship and to the specification of the engineer. The electrodes for steel welding shall be of a kind and class approved by the engineer. The electrodes shall be stored in the original unopened containers. Electrodes in open container shall be protected from dirt and moisture. The surfaces of the parts to be welded shall be well cleaned of dirt, rust, slag, and paint. All slag and splatter adhering to the metal shall also be removed.

All metal parts and the electrodes shall be completely dry during welding. In case of rain or wind, all outdoor welding shall be stopped unless the metal parts are suitably protected to the satisfaction of the engineer. Welding shall be carried out to ensure full penetration to the root of the joint in case of butt joints and in all events complete fusion of the weld metal with the base metal and with other layers of welding. In case of multi-layer welding, each completed layer shall be cleaned of all slag and dirt before applying the next layer.

Special care shall be taken in cleaning the root bead of butt welds. The completed welds shall be free of defects, such as gas pockets, slag inclusions, undercuts, complete penetration or incomplete fusion. The shape and dimensions of the welding shall be as shown on the drawings.

No quenching of welds by means of immersion in water or flushing or other means shall be permitted but the welds shall be allowed to cool off gradually to be ambient temperature, where required, welded element shall be stress relieved.

Bolt Connections

All holes in parts for bolts connections shall be accurately matched in order to permit easy insertion of the bolts. In case of small inaccuracies, reaming with a suitable reamer will be permitted. Unless otherwise stated, all bolts shall be black bolts to BS 4190 and washers to BS 4320 shall be provided for all bolts.

Before making the connection, burrs shall be removed from the whole edges and the areas of contact cleaned. Fitting together parts by force or insertion of bolts by hammer blow will not be permitted. The bolts used for connection of the parts shall be of a standard with worth or metric thread, with hexagonal heads and nut. Suitable washers shall be used, and bolt ends shall protrude about 5mm, from the nuts. The length of thread inside the connection part shall  not exceed 3mm. tightening up of the bolts shall be done so as to ensure a rigid  and permanent connection between the connected parts, without exceeding the permissible stresses. The contract surfaces of the parts to be connected by bolts shall be painted with red lead oxide before the connection is made.

Leakage Testing

Testing for leakage shall be carried out by cleaning and filling the tank with water at a steady rate.  The water shall be left for 24 hours to allow for stabilization, after which the level shall be measured by a vernier hook gauge. The test shall be acceptable if the total level drop, after allowing for evaporation and rainfall does not exceed 2 mm per 1 m of average water depth, over the test period or as otherwise considered acceptable by the SR.

3.1.2 Chemical Dosing

Disinfection shall be by HTH solution and the system shall include one mixing tank of 1000litres capacity and 1 pumps, with pipework to the point of dosing, service water pipe work, chemical agitators and all ancillaries to make the dosing system complete. The pipework shall be in 12mm dia uPVC pipe and include isolating and non-return valves. HTH shall be dosed into the delivery pipe to the elevated reservoir. The entry point into the delivery pipe shall be designed such that reverse flow of water into the dosing line shall be avoided.

pH correction shall be achieved through the use of one 150litres capacity plastic mixing tank and 1 No pump with common pipework to the point of dosing, service water pipe work, chemical agitators and all ancillaries to make the dosing system complete. The pipework shall be in 12mm dia uPVC pipe and include isolating and non-return valves. Lime shall be dosed into the outlet pipe from the elevated reservoir as the water goes into the distribution system. The entry point into the delivery pipe shall be designed such that reverse flow of water into the elevated tank shall be avoided.

The chemical dosing equipment shall be located in the power house and partitioned as shown in the drawings.

An injection device shall be provided for chlorine solution dosing into the raw water pipe. The injection tube shall extend across the pipe bore and be drilled at pre-determined centers to ensure uniform distribution across the flow profile. 

Chlorine solution injection shall be fitted with a non-return and isolation valves. 

The chemical dosing equipment shall be housed in the Pumping / Chemical Mixing room. Chemical tank plinths shall similarly be placed on concrete plinths 150mm above floor level.
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