TERMS OF REFERENCE FOR DRILLING OF TWENTY BOREHOLES IN

AWEIL CENTRE & COUNTY
1. GENERAL CLAUSES 

· The International Rescue Committee-South Sudan program (herein referred to as IRC) is planning to drill Twenty (20) boreholes for Awiel Centre County communities. 
· The communities have formed committees to run the water projects in their respective areas that are prone to prolonged droughts.
· Hydro-geological survey has not been carried out to identify the drilling sites. 
· IRC-South Sudan is seeking for a contractor to carry out the drilling work and provide the proper tools, machinery, materials and labor for construction of the borehole, its development, pump testing, hand pump installations, apron constructions and drainage channel constructions as per specifications
1.2 INFORMATION TO BE SUPPLIED BY IRC-South Sudan 

IRC-South Sudan will supply available information about the possible hydro geological conditions at the drilling site. It should be clear that this information does not hold IRC responsible for the locally different conditions at the specific drilling site or for the particular constraints the contractor may encounter while carrying out this work. The contractor is expected to verify site conditions prior to commencement of drilling works. 

1.3 DRILLING SITES. 

IRC – South Sudan will provide locations indicating the drilling sites and relative distances from Aweil town where the drilling will to be carried out. The contractor will clear all debris of any kind, and leave the site, as far as is possible, in the original condition, once the work has been finished, the borehole developed and test-pumping done. 

1.4 HYDROGEOLOGY 

Ground water is expected within weathered/fractured portions of the rock outcroppings in the area. Contact zones between basement system and Tertiary volcanic rocks are also expected to form aquifers in the area. Shallow sub-surface ground water is expected to occur within some river courses after rains.  It is anticipated from the hydro-geological study that the ground water will be of good quality. The drilling sites will be indicated in annex 2 of this document which shows the drilling site and relative distances from Aweil town. 

1.5 GEOPHYSICS. 

Awiel has a great abundance of ground water with high water tables. To that end, Vertical Electrical Soundings (V.E.S.) were not conducted. 

2 ROLES OF THE CONTRACTOR 

2.1 DRILLING 

Borehole drilling and construction will be supervised by the IRC water Technicians in partnership with GoSS, the Water and Environmental Sanitation (WES) and Under Ground Water Association (UGWA) personnel. The contractor is to ensure that borehole logs are collected properly at 2m intervals as required by the law. 

2.2 DRILLING METHODOLOGY 

The rig to be deployed must be capable of drilling to at least a depth of 25% beyond the anticipated final depth at the final required diameter. Temporary casing may be installed in the borehole to prevent formation heave, collapse or sloughing.  

· The depth of the boreholes has been shown in the annex 1 and if the actual depth of the borehole being drilled justifies any additional depth in the specification, the contractor will request the authorization of IRC for such changes to be made in consultation with the WES.
· The Contractor will be required to state the specifications of the drilling equipment and casing materials that will be used.
· The communications will be made in writing and shall be properly recorded by IRC. In every case, if the actual characteristic of the well differs from those indicated in the terms of reference, and once the changes have been authorized by IRC, a price adjustment may be made according to the final depth of the well, and the unit price rendered by the contractor in his original proposal. 

The boreholes may be drilled by any of the following drilling methods 

· Direct rotary flush using air as the circulating fluid (approved surfactants and artificial foam stiffening additives may be used if ground conditions warrant their use as approved by IRC’s agent or the WESS GoSS officer).
· Please note that Direct Rotary flush using water based mud as the circulating fluid of Bentonitic or naturally biodegradable polymers will not be approved. 

2.3 BOREHOLE CONSTRUCTION. 
· The borehole should be drilled at a diameter of 225mm from 0m to a maximum depth of 100m. The casings to be used are of 152mm in diameter. 
· Construction of the borehole will be undertaken in accordance with accepted practices and will be supervised by the IRC EH and WES Technicians.
· As per the law requirements it is the duty of the contractor to inform the regional WES in time as to when the commencement of the drilling will be, for WES to organize for supervision.
· Fluid additives of bentonitic type will not be accepted for use in this works: instead either cellulose based reconstitution powder, or liquid polymeric additives will be required for viscosity enhancement. The contractor will be required to state the type of polymer to be used, and describe the means by which the selected fluid additive will be mixed. 

2.4 Information concerning the borehole. 

· The contractor will supply a detailed borehole geo-log data, in which all the relevant information and drilling velocity, well casing and other well construction operations will be recorded. The contractor will also annotate all information pertaining to the appearance of water filtrations and aquifer, types of rock found and sampling details.
· The contractor will be required to complete the log forms for the borehole. 
· The contractor will collect 2 litres sample in a clean plastic bottle from the borehole for reference to a competent Water Testing Authority or recognized Water Testing Laboratory for full physical, chemical and bacteriological analysis of the water to ascertain its suitability for human consumption.
· The contractor will provide the Borehole Completion Record Certificate immediately upon completion of the drilling work. The Borehole Completion Record will also be accompanied by Water quality certificates capturing bacteriological, chemical and physical water qualities.
2.5 Casings and diameters. 

· The drilling of the borehole will be carried out according to the characteristics specified in this ToR and appendix of the specifications (BoQ), using the proper drilling tools, drive pipes, casing pipes with centralizers to ensure that the casing string is central within the hole, gravel packs and sanitary protection (seals) should isolate the aquifers from other formations, which are considered improper for the exploitation of wholesome water.
· The borehole designs will be authorized by the representative of the regional 

WES and line ministry before the casing and screens are introduced      

     into the borehole.
· The contractor will supply all casings and screens of 152mm diameter including 

     plain casing and screens.
· The contractor will also provide outer permanent casings 225mm diameter stainless steel plain casing 
3. DEVELOPMENTS AND TEST PUMPING. 

3.1 Development. 

In addition to the cleaning and development of the well before casing installation, the well will be developed continually during filter gravel packing. Washed and well-rounded river gravel, of diameter range 2 – 4 mm will be packed between the annular space of the casing and the well from the bottom until 6m below the ground surface. The gravel shall be inserted into the borehole by hand using a shovel in order to protect the borehole wall from damage. 

After packing is complete, the well will be developed by air-lifting, alternating continuous and surging. During well development, the position of the air outlet (bottom of the drill pipe if drilling apparatus is used for air-lifting) shall be in the blind casing below the lowest screen casing and the CONTRACTOR shall ensure that the casing string is adequately supported at the top if necessary and is not damaged. Any casing and/or screen damage during installation and well development shall be the responsibility of the CONTRACTOR, who shall make the necessary corrections/repairs without additional cost to the IRC. When well development is completed, the gravel packing will be topped up if it is found settling below the required depth.

Development will be considered complete only when less than 15 ppm of suspended solids remains in the water. It is recommended that flushing be done for a minimum of 10hours. 

3.2 Test Pumping. 

The test will consist of continuously pumping the borehole at the maximum yield (or at any other previously defined rate), according to the result of the drilling work. The duration of this pumping will be 24 hours. The measuring of the dynamic water levels will be performed according to the logarithmic time-scale schedule normally used for test pumping water from boreholes. 
3.3 Other specifications. 

The contractor will evacuate all pumped water in such a way that no impoundments are produced at distances less than 200 metres from the borehole. The contractor will provide all necessary elements for this purpose which include provision of all necessary implements and pumping equipment i.e. weirs, pipes, gauges etc for the proper measurement of discharge rates and water levels and disposal of extracts. 

3.4 Well plumpness and alignment. 

3.4.1 Tests. 

The borehole should be tested for plumpness and alignment by means of a 12 metre long, and perfectly straight, steel pipe that should be introduced along the whole borehole. The external diameter of this should, at most, be 13 mm less than the well casing inside diameter. This pipe will be supplied by the contractor. 

3.4.2 Minimum Requirements. 

Such a test pipe, as described above should easily move through the whole borehole. The loss of plumpness of the well’s axis should never be more than 2/3 of the smaller inside diameter of the casing. If these minimum requirements are not met by the well, the contractor will be required to correct the defects, other wise IRC-South Sudan will reject the borehole and no payments will be made for its drilling and completion. This test should normally be done before pump testing the well in the presence of the agent appointed by IRC or the WES authorized staff. 

3.5 Protection of water quality, disinfections and sampling. 

3.5.1 Borehole Protection. 

The contractor will take maximum care to avoid the physical, chemical or bacteriological contamination of the borehole water, during the construction and after construction operations. In any case, where water is polluted due to the contractors neglect, he will be obliged to carry out all the necessary operations, at his own cost, in order to rectify such pollution of the borehole. 

3.5.2 Well sterilization. 

Once the well has been completed and tested, the contractor will sterilize the well with a chlorine solution yielding at least 50 mg/litre of active chlorine in the borehole. The chlorine solution may be prepared for this purpose, by dissolving Calcium Hypo-chlorite, sodium Hypochlorite or gaseous Chlorine in water. The chlorine solution should stay in the well for at least four hours, at the specified concentration.  

3.5.3 Samples. 

• The contractor will keep a complete record of the samples taken from the cuttings during the drilling operation, in properly packed and identified sample bags, and all will be made available to IRC upon request or upon request from WES office. 

• The contractor will take at least one sample every two meters of drilling, unless a change in formation is encountered by the driller. In such cases, additional samples should be taken. The minimum weight of each sample should be 100grams. 

• For each rock sample that has not been taken the contractor will be fined a penalty amounting to 1 per cent of the total value of the well and this will be deducted from the final payment. If the total amount of samples not taken is more than 15% of the specified number, the well should be started again and IRC will not make any payments for this additional work. 

3.5.4 Water samples. 

The contractor will take two (2) litre samples for laboratory analysis, after completion of test pumping. One sample will be used for each of these tests; bacteriological, physical and chemical analysis, which should be collected in clean, sterilized properly sealed and protected plastic containers. The samples so collected should reach the authorized GoSS Water Testing Laboratories, within six hours from the time of collection from the borehole. 

3.5.5 Particle Content in Pumped Water. 

The water drawn out of the well will be acceptable if it has a sand particle content of less than 5 milligrams per cubic metre. In case this allowed maximum limit is not met, the contractor will make all necessary adjustments to the well structure, at his own expense, in order to meet these specifications. 

3.6 Finishing Works 

3.6.1 Temporary Lid.
The contractor will pay close attention to the due protection of the mouth of the borehole against the entrance of water or any other pollutants while drilling or after the completion of the borehole. For this purpose, the contractor will provide a lid to be placed on the mouth of the well at any time the drilling rig is not in operation. This lid will be welded into place after the drilling has been competed. 

3.6.2 Gravel Packs 

A well-graded pack will be placed in the annular space between the borehole wall and the outer surface of the casing. Proper techniques should be used for the accurate placing of this pack to ensure its even placement. The gravel to be used should be clean, well rounded and the grains should be hard, of alluvial origin, and a size between 2mm and 4mm diameter.
3.6.3 Sanitary Protection Seal and Well Head Construction 

· After completion of the pumping test, removal of the test pumping unit and after the last water level recovery observations have been made, the level of the gravel pack will again be checked to see if there is any settlement below the required depth. If it is found below the required depth, it will be topped up to the appropriate level. Based on the actual situation, the annular space between the well and the permanent 9” casing will be cement grouted down to at least 6m from the surface in order to prevent contamination of the borehole by surface run-off water
· A sanitary seal surrounding must be excavated until an adequately firm formation is reached and constructed in C25 (1:2:4) mix concrete with surface dimensions of  1 meter length, 1 meter width and 0.5 meters height. In such a case as a firm formation is not available close to the surface on which the concrete block can rest, the space around the casing up to 1.5 meters below the surface casing must be filled with C25 mix concrete block. The surface/outer permanent casing must protrude 0.25 meters above the concrete block.  Furthermore, a platform should be constructed according to the design with installation of appropriate deep well hand pump – Indian Mark II.

· Specifications related with wellhead construction, installation of pumps have been indicated in the Specifications and Bill of Quantities Part.
4. Other Terms: 
4.1 The contractor shall carry out the works in accordance with the Bills of Quantities            provided, tendered and accepted, a copy of which is attached.
4.2 The contract period will be for a maximum of 3 days in each site, which shall commence immediately after the signing of this contract. The commencement of this contract is on December 18, 2007. The works are therefore expected to be completed within a period of 60 days to enable the contractor hand over the project to the employer.
4.3 The contractor shall be at liberty to employ and engage such personnel, as the contractor shall deem fit for the purposes of execution, supervision and evaluation of the works hence IRC-South Sudan will not be held responsible for any issues affecting the workers.
4.4 Should the contractor fail, refuse and or neglect to finish the work herein contracted or any phase or part thereof or should the contractor fail to complete the job or any part thereof within the period herein punctually agreed, then the IRC shall be entitled to rescind this contract and the contractor shall not be entitled for payment for uncompleted work, phase or part thereof.
4.5 The contractor shall execute the drilling works in accordance with the relevant water Laws of South Sudan as they apply in all aspects of the operation including workmanship, quality of the equipment and materials. 

4.6 ABANDONED BOREHOLE. 

· If the contractor is not able to finish the drilling or has to abandon the borehole due to loss of tools, accidents or any unforeseeable circumstances, the contractor should remove the casings or drive pipes already in the hole and refill it with clay or concrete. All materials extracted from the hole, after refilling it will be the property of the contractor.

· In case a situation described above occurs, IRC- South Sudan will not pay for any of the work carried out, and will authorize in advance the drilling of a new hole, at a site near the abandoned one if need be, at the contractor’s expenses. 

4.7 ACCOMMODATION. 

The contractor will make all the necessary arrangements for accommodation and food for the drilling team. Foodstuffs and other consumables (Fuels and Lubricants) will have to be transported to site at the contractor’s own expense. Potable and make up water is available within 6-10km of the drilling sites. The transport of the water to the drilling sites will be the responsibility of the contractor. 

4.8 FIELD EXPENSES.

IRC-South Sudan will not be held responsible for any expenses incurred by the contractor or it’s agents during the executions of this ToR.

5 Payment terms: 
5.1 The Payment terms will be as follows 

5.1.1. Advance payment of 20% on mobilization to the site calculated based agreed upon contract bid price.
5.1.2. On submission of interim payment certificates, after the completion of each bore hole (including pump testing, well-head construction and demobilization) showing the actual contract value of the WORKS executed up to the end of the month. Payment will be made as per the payment certificate, less previous payments and less 10% for retention 

5.1.3. Retention money 10% will be paid within 2 weeks after issuing of provisional acceptance certificate to the contractor. The contractor shall extend performance security until the expiry of the defects liability period. 

5.1.4. With holding tax of 3% will be deducted from total sum and be remitted to South Sudan Revenue Authority if this applies.

5.2 Insurance 

All insurance for health care, accidents of the employees at site will be the sole responsibility of the contractor. IRC will be provided with a copy on the insurance certificate. Workman compensation policy cover copy will also be required before the contractor is approved to undertake the works. 

5.3 To provide a Performance Bond of 20% of the total tender sum. 
5.4 Report Compilation

A detailed drilling report, including the construction and drilling rate logs, water rests, water strikes, screen and casing arrangement with a detailed sketch, pumping test analyses and all required suggestions and recommendations (recommended hand pump type, capacity, pump positioning and other relevant data) shall be compiled and submitted in a bound report in three hard copies and 1 electronic copy to IRC, before final payment is made to the CONTRACTOR.

Annex 1

Bill of Quantity for Drilling of Twenty Boreholes 

	Item No
	Item Description
	Unit
	Quantity
	Rate
	Amount (SDG or US$)

	1. 
	Mobilization and transportation of all Drilling units to Twenty sites in Aweil Centre County Community 
	L/S
	
	
	

	2.
	Erecting and dismantling of the drilling rig unit at the site.
	L/S
	
	
	

	3. 
	Drilling of standard borehole of 225mm diameter from 0 meter to 100meters depth.
	M
	70
	
	

	4. 
	Supply 152mm diameter standard plain PVC casing. 
	M
	
	
	

	5.
	Installation of temporary casing
	M

	
	
	

	6.
	Installation of Permanent casing Stainless steel casing
	M
	6
	
	

	7.
	Supply 152mm diameter standard perforated PVC casings
	M
	
	
	

	8.
	Installation of perforated and plain casings
	M
	70
	
	

	9.
	Supply and insert cement or special clay.
	L/S
	
	
	

	10.
	Supply and insert filter gravel packing 2mm to 4mm size.
	Ton
	7
	
	

	11.
	Borehole development work by air jetting
	Hrs
	10
	
	

	12.
	Test pumping constant discharge including installation and removal of test pumping equipment (draw down and recovery measurement)
	Hrs
	24
	
	

	13.
	Recovery test for each borehole


	Hrs
	8
	
	

	14.
	Prepare well head with well cap serials number and cement slab 1x1x 0.5m around the well head including sanitary seal
	L/S
	
	
	

	15.
	Supply of water for drilling operations and field camp
	L/S
	
	
	

	16.
	Carry out physical, chemical and bacteriological analysis of the borehole water.
	L/S
	
	
	

	17.
	Borehole disinfection with 50mg/lt HTH Chlorine solution
	L/S
	
	
	

	18.
	Data analysis, drilling and pump test report compilation in three hard copies and 1 electronic copy for each well.
	L/S
	
	
	

	19.
	Supervision of borehole drilling and completion
	L/S
	
	
	

	20.
	Hand pump installation (India Mark II, apron and runway construction
	L/S
	
	
	

	21.
	De mobilization of the drilling unit back to base
	L/S
	
	
	

	Total cost for drilling       Sudanese pounds.
	
	


Exchange rate: I USD = 2 Sudanese Pounds   * BQ for 20 boreholes will vary both on depths and Locations 
Annex 2; Drilling Locations with Relative Distances from Aweil Centre
	Drilling location/ Boma
	Boreholes to be drilled (#)
	Lot number
	Relative distance from Awiel Centre (km)*
	Remarks

	Nyalat I
	1
	I
	17.0
	 

	Nyalat Police station
	1
	I
	15.0
	 

	Nyalat II
	1
	I
	16.0
	Between Nyalat and police post

	Udhum
	1
	I
	10.0
	 

	Madwany
	1
	II
	6.0
	 

	Panjap
	1
	II
	10.0
	 

	Kuom
	1
	II
	5.0
	 

	Barmayen
	1
	II
	6.0
	 

	Bongo
	1
	IV
	5.0
	 

	Awiel Town Bakery
	1
	III
	2.0
	 

	Awiel Town Slaughter house
	1
	III
	1.0
	 

	Gabat
	1
	IV
	2.0
	 

	Ariyat Ariyat
	1
	IV
	3.0
	 

	Naivasha
	1
	V
	1.0
	 

	Warwak
	1
	V
	1.0
	 

	El Salaam
	1
	V
	1.0
	 

	Malo Awer (2nd Class)
	1
	V
	1.0
	Strictly in second class

	Rumuti
	1
	IV
	2.0
	 

	Awiel Town
	2
	III
	0.5
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	Total
	20
	 
	 
	 


* These are not absolute distances
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