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ANNEX 1: TERMS OF REFERENCE

TERMS OF REFERENCE

 NRC WASH DRILLING PROGRAMME

1.0 Objectives
NRC intends to implement the drilling of new borehole in xxx intended for the domestic and livestock purposes of the communities at the following locations.
	
	*Site name
	District
	Latitude
	Longitude
	**Tentative Depth

	1
	
	
	
	
	

	2
	
	
	
	
	

	VES xx and xx in the Hydrogeological report (annexed)



* Actual sites to be drilled may vary and is subject to technical viability, funding and prioritization.
** Depths are indicative only, actual drilling depths will depend on conditions encountered on site and as instructed by the engineer.  
2.0 Timeframe
The contractor should have the capacity to start mobilizing equipment upon signing of the contract and commence work within 10 days.  As part of the contract negotiations prior to entering into a contract agreement detailed timeframes will be agreed between NRC and the successful contractor.  This will be reflected within the contract by financial penalties in the event that the contractor is not able to meet expected and agreed targets.

3.0 Scope of Works 
a) Furnishing of all labour, materials, transportation, tools, supplies, fuels, plant, equipment, and appurtenances. 
b) The drilling of xx production borehole of finished-cased diameter of 200mm (minimum inner diameter) unless otherwise stated to a depth of up to xxx metres as instructed by NRC representative.
c) The provision and installation of 200mm ID diameter PVC casings (as instructed) and screens, gravel pack material, borehole caps, together with all cementation works as necessary. Borehole development and test pumping operations.
d) The collection of water and formation samples from the bottom of the boreholes progressively with drilling. Preparation of the borehole log including water level measurements.

4.0 Site Locations and Accessibility

Physical verification to identify the exact location of sites will be done as part of a joint site visit following signing of the contract.  Should the contractor wish to visit the site prior to this, this will be at his own expense.   All sites are easily accessible during the dry weather periods and may prove difficult in the wet seasons.

5.0 Geological Conditions
A detailed hydrogeological report is available to view at the NRC office upon request. This report provides a detailed description of geological conditions likely to be encountered at each site.  It is the contractor’s sole responsibility to assure he has the necessary equipment and experience to deal with such conditions. 

6.0 Drilling Methodology 
a) Rotary rig with air percussion will be the principle drilling method.  However, to deal with collapsible formations that may be present at some sites mud drilling to stabilize formations may be required.
b) The drilling method employed must ensure drilling 150-304mm diameter hole (subject to size of final casing) to a maximum of xx metres below surface through the geological formations described in the hydrogeological report (available upon request).
c) For unstable conditions it may be necessary to drive temporary casing to required depth below surface to facilitate borehole construction to the required depth. This will be at the contractors’ cost
d) Drilling additives to be used (e.g. drilling foam, polymer etc.) must be non-toxic and bio-degradable. Bentonite mud shall not be used.

7.0 Formation Samples
a) The Contractor shall keep accurate records of the location of the top and bottom of each stratum penetrated and shall keep on site samples of materials taken from each 2 metre of formation drilled, or at every change of formation and at such intervals as may be necessary.
b) These samples shall be placed in approved Contractor supplied containers with labels, which indicate the depth at which the sample was obtained.

8.0 Borehole Casings and Screens and Borehole Construction Design
The borehole casing to be used as part of the permanent borehole structure shall have nominal diameter of 200 mm (to be agreed prior to signing of contract). Due to the saline environment of the proposed boreholes, PVC casings and screens shall be used. The screens shall be of the pipe size variety having slot size 1.5 mm and minimum open area 5%.  Aquifer zones shall be completely or partly lined with uPVC screen casing as decided and approved by the engineer.  Sections of the plain and screened casing shall be provided in maximum lengths of 6 metres with water tight flush threaded connections, with the joints having the same structural strength as the plain and screen casing.  The bottom end shall be sealed with an uPVC bottom cap as shown in the standard design drawing. 

When installing casing and screens they should pass easily into the borehole under their own weight without the use of force.  Should this not be possible, casings should be removed and the borehole reamed to remove any blockage.  This shall be at the contractor’s expense.

The final borehole construction design shall be made on site with the approval of the supervisor and this would ensure that screens are placed against the optimum aquifer zones.

9.0 Temporary casing
Cost of supply, installation and removal of temporary casing shall be borne entirely by the contractor.  The contractor shall not claim any casing that is not retrievable and left in the borehole.

10.0 Filter Gravel Pack Material
The gravel pack material will consist of durable, naturally rounded quartzitic particles properly washed and cleaned prior to insertion in the borehole.  There shall be no clay, shales, silt, fines, and excessive amounts of calcareous materials or crushed rock.  The contractor shall be required to submit samples of the material for approval.  The gravel shall be of 2-4 mm grade and shall be introduced in the annular space between the borehole wall and the casing and screen. Effective gravel-packing will be necessary to minimize fine sand ingress and clays clogging the screens. 

Sufficient gravel shall be installed to completely cover the uppermost screen by an additional 6 metres length to allow for settling.  A good supply of water should be introduced with the gravel to prevent bridging.  The gravel pack shall be capped with a two metre vertical column of clay seal (bentonite) to prevent any seepage that may contaminate aquifers.

The annular space above the clay seal shall be backfilled with inert drill cuttings.  The quantity of the gravel pack and backfill to be installed shall be measured using a suitable volumetric method as approved by the Engineer. 

The contractor must be able to demonstrate on site the volume of gravel pack used. 

11.0 Sanitary Seal
To provide an effective seal to the entry of contaminants the void space, between the uPVC casing and the wall of the hole, shall be sealed using cement slurry (1.85-2.15kg/litre).  Grout is to be injected by a method approved by the engineer to a depth of 5 metres below ground level.  In addition, any aquifer bearing saline or poor quality water shall also be sealed.

12.0 Construction of Wellhead
The contractor shall, on completion of the borehole, cap the top of the borehole with a 5mm thick mild steel flange plate.  The blank flange shall be 300 mm above ground level and be spot welded to a 3-metre-long mild steel casing coated internally and externally with non-toxic bitumen or epoxy paint to the approval of the engineer. 

The casing shall fit neatly over the uPVC casing and be permanently grouted in at the time of completion of the borehole.  Prior to, during and after the construction of the well- head, the contractor must ensure that no debris whatsoever falls into the borehole.

In addition to the sanitary seal, the wellhead should be secured by a concrete foundation measuring 1.5 x 1.5 x 1.0 metres, finished at ground level. A mix of one-part cement to two parts sand to four parts of aggregate. 1:2:4 concrete shall be used for this purpose.

13.0 Well Disinfection
Disinfection of the borehole shall be carried out by the contractor before demobilization from the site.  This shall be done by placing a chlorine solution into the well so that a concentration of at least 50 mg/l of available chlorine exists in all parts of the borehole at static conditions.  All the borehole surfaces above the static water level shall be completely flushed with the solution.  The solution shall remain in the borehole for a minimum of 2 hours before pumping the borehole to waste.

14.0 Borehole Development
The contractor shall furnish all necessary pumps, compressors, plungers, bailers or any other appropriate equipment needed and shall develop the borehole by such approved methods as shall be necessary to give the maximum yield of water as per increment of drawdown and extract from the formation the maximum practicable quantity of such sands as may during the life of the borehole, be drawn through the screens when the borehole is operating under maximum conditions of drawdown.

15.0 Test Pumping 
a) The Contractor shall furnish and install the necessary test pumping equipment capable of pumping in the range from 5m3/h to 60m3/hr from a depth of 40 metres below surface.  The pump shall have satisfactory throttling devices so that the discharge may be reduced or increased to appropriate levels.
b) The pumping unit shall be complete with a prime mover of ample power, controls and appurtenances and shall be capable of being operated without interruption for a minimum period of 24 hours.
c) The Contractor shall furnish, install and maintain equipment of approved size and type for measuring the flow of water; such equipment to be a weir box, orifice or water meter. 
d) The Contractor shall also furnish and maintain an electric dipper for measuring water levels in the borehole.
e) Water recovery measurements will be made immediately after switching off the test pump, for a period of 4 hours or until the water level recovers to its original level.
f) After the completion of the test, the Contractor shall remove by bailing, sand pump or other methods any sands, silt or other foreign materials that may have become deposited in the borehole.

16.0 Water Samples and Quality Analyses
The Contractor shall take clean water samples in 5-litre plastic containers and deliver to competent laboratory for the determination of the physical, chemical and bacteriological quality. 

The results of the analyses should be sent to NRC as soon as possible.

17.0 Clearing the site
On completion of the borehole, the site must be left clean and free from all debris, hydrocarbons and waste, and all pits backfilled to the approval of the engineer.  A site not delivered clean may render the borehole unacceptable.

18.0 Reports
On completion of all works, the Contractor shall submit to the Client a set of reports comprising Borehole Completion Report (Format to be provided), Test Pumping Report in both hard and electronic copies and Water Quality Analyses Reports.

19.0 Other Conditions
i) Loss of equipment
Any equipment lost down a borehole must be removed or the borehole will be considered a failed bore.  In such an event a replacement borehole will have to be constructed and tested at the contractor’s expense.

ii) Lost /abandoned Borehole
Should any incident to the plant, behaviour of the ground, jamming of the tools or casing, or any other cause prevent the satisfactory completion of the works, a borehole shall be deemed lost and no payment shall be made for that borehole or for any materials (used or not recovered) or time spent.

In the event of a lost borehole, the contractor shall permanently seal the bore and construct a borehole immediately adjacent to the lost borehole or at any site indicated by the engineer.  The option of declaring any bore lost shall rest with the contractor, and is subject to the approval of the engineer.

An abandoned borehole shall be treated as follows:
i)   The contractor may salvage as much casing from the borehole as possible and use it in the alternative borehole upon approval of the engineer.
ii)  The lost borehole shall be sealed by concrete, cement grout or neat cement, and shall be placed from bottom upwards by methods that avoid segregation or dilution of materials and
iii) The upper 2 metres of the borehole shall be backfilled with native soil.  Sealing of the borehole shall be done in such a manner as to avoid accidents and to prevent it from acting as a vertical conduit for transmitting contaminated surface or subsurface waters into the water bearing formations. 

   iii)	Payment for incomplete works
	Payment for partially completed boreholes will not be considered unless the borehole is confirmed dry.  In such an event, payment will be based on actual work undertaken and certified.
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	BoQ for Drilling in xx

	Item no.
	Description
	Unit
	Qty
	Unit cost
	Total Cost

	1
	Mobilization/Demobilization of drilling unit, equipment, materials, personnel and all required supplies to xx drilling site
	Lumpsum
	
	
	

	2
	Water supply for camp/works
	Lumpsum
	
	
	

	3
	Drilling of Top soil and placement of Surface Casing
	M
	
	
	

	4
	Drilling 304mm (12") diameter
	M
	
	
	

	5
	Supply and install 200mm(8") (Internal Diameter) PVC casings
	M
	
	
	

	6
	Supply and install 200mm (8") (Internal Diameter) PVC screens
	M
	
	
	

	7
	Supply and install filter gravel pack material
	M3
	
	
	

	8
	Supply and Install 3/4'' G.I observation pipe
	
	
	
	

	9
	Well cleaning/development by airlifting until the borehole is clean and free of sediments (average 8 hrs)
	Lumpsum
	
	
	

	10
	Test pumping to determine borehole yield including: 
(i)   Step test of 4 steps of 1 hour interval 
(ii) 24 constant discharge rate test, 
(iii) Recovery measurements for 8 hrs. 
	Lump sum
	
	
	

	11
	Water quality analyses
	Lump sum
	
	
	

	12
	Construct concrete plinth of size 1.5x1.5x1.0 around wellhead, 1.5 meters below the ground surface
	Lump sum
	
	
	

	13
	Supply and install wellhead and borehole capping (securely grouted), 3m length
	Lump sum
	
	
	

	14
	Compile and submit detailed borehole completion & test pumping report
	Lump sum
	
	
	

	 
	GRAND TOTAL 
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