

Contract for Works
CONTRACT FOR DRILLING, DEVELOPMENT, TEST PUMPING, PLATFORM, APRONS AND INSTALLATION OF INDIA MARK-II HAND PUMPS FOR -BOREHOLES IN JUNGLEI STATES SOUTH SUDAN AS FOLLOWS:
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PREAMBLE:

THIS AGREEMENT is made this day of ………………………. as and between 

HELP- Hilfe zur Selbsthilfe, NPD Building, Martyr Street, Juba, South Sudan, represented by its Country Director, Mr. Peter Rono, (Hereinafter referred to as “the Client”) 

AND
…………….., South Sudan, represented by its Juba Director, …………. (hereinafter referred to as “the Contractor”).

WHEREAS

1. HELP is a non-governmental organization duly registered in South Sudan with its Headquarters in Bonn Germany, which receives donations funding from the German government, public/private donations, as well as the United Nations.
2. HELP is responsible for ensuring that these funds are spent in an effective manner, in accordance with HELP’s mandate and in line with the laws of South Sudan. 
3. HELP is desirous of contracting a competent contractor to carry out Drilling of four (4) successful boreholes to be installed with Hand pumps in Yirol East County, Lakes State, Rep. of South Sudan at the identified locations (ref. to attached list) that were determined in consultations with the local authorities in Awerial Counties
WHEREAS

4. The Contractor being a skilled, experienced and capable company is able to deliver the requirements of the client in a timely, professional and cost-effective manner.
GENERAL CONDITIONS OF CONTRACT

1.0 DEFINITIONS:

a. ‘Client’ means HELP, represented by the Country Director or any other employee appointed by HELP.

b. ‘Contractor’ means the firm or individual whose partner(s)/senior representative(s) are appointed as set forth under the Agreement to this Contract.

c.
‘Engineer’ means the WASH Coordinator/Manager or any other person appointed by HELP who is authorized on behalf of HELP to provide technical supervision and monitoring of the Works undertaken by the Contractor for this contract.

c. ‘Works’ means the whole of the hydrological survey, drilling, test pumping and platform and apron casting works referred to in this Agreement.

d. ‘The Contract Documents’ means the documents consisting of this Contract, the technical Specifications, bidding documents, and Contractor’s work plan and cost estimates.

e. ‘Contract’ means the Conditions of Contract, the Specifications, Works Programme, the Reporting Formats and Contract Agreement.

f. ‘Week’ means period of seven consecutive days.

g. ‘Commencement date’ means the date on which execution of the works as agreed in the contract is commenced.

h. “Specification” means the Specification referred to in the Tender and any modification thereof or addition thereto from time to time as may be furnished or approved in writing by the Client.
i. “Tender Total” means the total of the Priced Bill of Quantities at the date of acceptance of the Contractor’s Tender for the Works.
j. “Site” means the lands and other places on under in or through which the Works are to be executed and any other lands or places provided by the Client for the purposes of the Contract.
1.1
Law of the Contract
1.1.1
The Contract will be governed by the Laws of the Republic of South Sudan.
1.1.2
Ruling Language: This Agreement shall be executed in the English language, which shall be the ‘Ruling Language’.  All documentation, correspondence, reports, technical data, certificates that pass between the parties shall be in English.
1.2
Representatives of the Parties and Contract Details
The client’s representatives in South Sudan: Mr. Peter Rono, Country Director 

The client is responsible for:
· Technical supervisions of the drilling of the eight (8) boreholes; (including respective steel fabricated Animal Trough) with support from technical personnel from County Water Department, South Sudan delegated at Yirol Level by County Water Department respectively. 
· Contract management and fulfillment of payment modalities

The Contractor’s Representative: Director, Mr ……………………….
The contractor is responsible:
· Providing adequate and reliable tools & equipment to do the work

· Supply of quality materials

· Security of materials, its tools & equipments from loss, theft and damage

· Providing experienced technicians to execute the work

· Organization of the field work and its supervision

· Providing accommodation and food to its staff

· Organization of weekly meeting

· Drafting and writing technical reports on progress of work.



1.3 Instructions
Instructions from the Client to the Contractor shall be in writing.  If an instruction is given orally the Contractor shall act on it and the client should confirm the instruction in writing within four days.

The Contractor shall comply with any instruction given by the Client's Representative in order to further the work, provided that the Client gives the instruction within the authority of the representative as notified to the Contractor.



1.4 General Obligations
1.4.1 Working Relationship
The Client and Contractor shall work together in a spirit of co-operation and goodwill with the aim of completing the work in a timely manner, to the appropriate standard and to the benefit of all parties involved.

1.4.2 Contractors General Responsibilities
The Contractor shall with due care and diligences carry out and complete the works in accordance with the provisions of the Contract.

The Contractor will provide all necessary tools, machinery, materials and competent labor to carry out the following works: Geophysics, Drilling, test pumping, Pedestal casting, installation of aprons, and channels, installation of hand pumps, water quality testing, Masonry work, and reporting; and all other implements of every and whatever description for the performance of the works in a timely, workmanlike manner and in accordance with the specifications, be responsible for all undertakings as are expected for works of this type and to keep the Works free from adverse effects of water unless specified otherwise in the Contract.
1.4.3 Quality of the Contractor's Work
The Contractor will carry out the work to the standard certified by the Client. The Client may reject and withhold payment for any work, which in his opinion, is not in accordance with internationally acceptable standards. 

In addition, the contractor will comply with the specifications, conditions, stipulations, schedules and other documents annexed hereto and all plans, sections, drawings and other things therein and herein contained or referred to and also all explanatory and additional instructions or drawings (if any) to be provided.

1.4.4 Safety
The Contractor is responsible for the safety of all site operations and any injury sustained to any person or property as a result of site operations.

The contractor shall also keep and maintain insurance for the Works and for all and/or any of its employees and /or persons engaged in, connected to or otherwise affected by this Agreement and to hold and keep the client indemnified and harmless from all and/or any claims arising out of breach of this clause and or injury to any persons, property, trespass, worker’s compensation etc... 

1.4.5 Liability of the Contractor
The Contractor shall keep the Client harmless against all claims arising from loss or damage to third parties and hereby undertakes to take out Public Liability Insurance Policy with a reputable Insurance Company for that purpose.

In addition, the Contractor shall not use the name of the client for any purpose, without the prior written authorization of the client, save that for purposes of moving plant and machinery at the commencement of the performance of this contract, the Contractor may disclose the fact that the plant and machinery are for performance of this Agreement

1.4.6
Access to Sites
The Contractor is deemed to have inspected the drilling sites and satisfied himself in regard to all aspects of the sites including access. The Contractor is responsible for mobilizing all necessary equipment to the sites and the works associated with gaining access to the site.

Should drilling sites become inaccessible due to abnormal weather conditions then the Contractor may be entitled to an extension of time to complete the Contract but not to additional payment, provided that such extension shall not exceed the period of time for which such abnormal weather conditions persisted.  A request for an extension of time must be communicated to the Client in writing and agreed upon in written correspondence.

The contractor shall as well allow the client full access to sites where the Works are being executed for purposes of inspection.

1.4.7
Clearance of Site
Upon completion of the works the Contractor shall remove from the site all equipment, tools, surplus materials, rubbish and temporary works and shall have the site clean and in a condition to the satisfaction of the client.

1.4.8 Specific Obligations of the Contractor: 
Under this contract, the Contactor shall have the following obligations:

a) Ensure that the Works are properly and accurately set out and the correctness of the position levels, dimensions and alignment of all parts of the Works.
b) Verify and be responsible for the accuracy of all work performed so that the intent and purpose of the Works is achieved within the time duration agreed in this Agreement.
c) Employ and at all times, keep competent personnel including a competent foreman on the site of the Works.
d) Comply at all times, with all and any legislation of South Sudan relating to the Works.
e) Not to assign, sub-contract or in any way replace or divest itself of all or any of its obligations herein, without the prior written consent of the client.
f) Not to modify, deviate from and/or vary the technical aspects and execution of the Works unless the client has given prior consent in writing.
g) Not to make any claims for Works not actually executed.
h) Cater for the accommodation, food, daily expenses and incidental costs of the Contractor’s team while in project sites.
i) Immediately upon completion of the Works and/or each of them, formally hand over the said completed Works to HELP.
j) The contractor shall only work under the supervision of the client or her appointed representative.
1) Complete the scope of works in Approx. ….. days after signing of the contract.
The scope of works will include:
	SN
	Activity
	Duration

	1) 
	Geophysical Survey includes site visits
	

	2) 
	Mobilization of materials and labour force
	

	3) 
	Well drilling, Platform Construction, Installation and training: (inclusive of demobilization of materials and labour force and sites clearing).
	

	4) 
	Water testing and handing over 
	

	5) 
	Total number of days for completion of all 4 boreholes
	


1.4.8
Client’s general Responsibilities

The Client shall pay the Contractor the sum of money due to the Contractor in accordance with the provisions of the Contract.

Limitation of the Agreement
This agreement is contingent on the client receiving funding from the donor and shall therefore not be executed in the event that the funds from the donors do not reach the clients.
1.4.9 Information supplied by the Client.
The Client may supply to the Contractor all information available pertaining to the geological and hydro-geological conditions in the area in which the drilling is to take place.   The information does not guarantee the exact conditions to be encountered at each site and the Contractor should take all responsible measures to be adequately prepared for any conditions, which are likely to be encountered. 

Provided that all information furnished by the client shall in no way absolve the contractor from obtaining all such information independently and the contractor is hereby stopped from claiming misrepresentation against the client in this regard. 

1.4.10 Client’s Obligations: The client shall have the following obligations:
a. Regularly inspect the execution of the Works to ensure that the Works are being executed in accordance with the stipulated specifications, agreed upon and notify the Contractor in the event of any identified problems with the Works. The contractor shall rectify such problems within five days of notification.

1.4.11
The parties hereto further agree as follows:
a. Notwithstanding any clause herein contained, the parties agree that no extra payments shall be made to the contractor, save for the payment described in Clause 1.7 and in no circumstances whatsoever shall cash payments be made. All payments shall be through bank transfer either from the client’s headquarters in Bonn, Germany or from country office, located at NPA Office Building, Juba, South Sudan.
b. If the client shall at any time during the execution of the Works be dissatisfied with the rate of progress, or workmanship, the client may in its sole discretion terminate the contract and hire another Contractor to rectify the problems and the Contractor shall be liable to cater for any loss and costs arising as a result.

c. In the event of any defects, whenever identified, the Contractor shall ensure that such defects are rectified within 15 days of being notified about the defects. Notwithstanding this, clause 1.4.11 b) shall continue to apply.

d. Notice in this Agreement shall be in writing and delivered to the signatories to this Agreement at the addresses indicated herein and shall be deemed to arrive four days after dispatch.  All notices be issued and received from either party by signing an acknowledgement. No communication will be valid unless it is in writing. This communication will include but not be restricted to instructions on technical specifications from the Client and feedback on the same from the Contractor, abandoning of a site, requesting for a new drilling site after abandoning one, etc.

e. Time is of the essence to this Agreement but in the event of delay due to force majeure (which shall be limited to and means: war, civil commotion, destruction of the Works by fire or flood) so that fulfilment by the Contractor in whole and/or in part of its obligations in the Agreement, the Agreement shall be suspended for the duration of the force majeure event but it shall be upon the party seeking to rectify ensuing damages of the force majeure event to execute it to the satisfaction of the other party.  

f. This clause shall not prejudice the right or obligation of either party already accrued in respect of anything already done or executed. The client may in such circumstances; grant fair and reasonable extension of time for completion of the Works save that such extension shall not exceed fifteen days and shall not be allowed by the client more than one time only.

h) If The Contractor 
i) Makes default by unilaterally suspending the Works before completion, without reasonable cause failing to proceed with the Works with due diligence or refuses or neglects to comply with notices showing defective works/use of materials/ or delays or breaches any other clause herein and fails to remedy such breach within five days of notification, or

ii) Is or becomes bankrupt, enters voluntarily or involuntarily into any form of liquidation, re-constitution, change of shareholders, suffers any execution against it, or breaches an agreement with third parties whose effect is to threaten the financial or social position of the Contractor or related actions,

b) The client shall be at liberty to terminate the contact immediately and all of the client’s obligations herein shall immediately cease, save that payment in such circumstances shall be made pro rata the performance achieved for a particular section of the Works, but for no works that are less than a completed borehole and installed hand pump, including the completion report.

c) All communications concerning this Agreement shall be kept strictly confidential between the parties and shall not be disclosed to other persons, save for professional advisors and in accordance with the law as and when required by a court of law. All documents prepared, by whomsoever, touching and concerning this Agreement or the Works shall belong to the client.

d) The Contractor is liable for all losses and damage to equipment, plant, material and personnel of whatever manner, used or installed, after execution of this Agreement until handing over of the Works to the client. Any equipment lost down the hole and not retrieved during the process of drilling, test pumping and installation will render the site a lost bore and the contractor will drill an alternative one at his own cost.

e) The Contractor shall not be at liberty to make any alterations to the prices and or rates quoted and it is expressly understood that the Contractor’s accepted price covers all and any expenses connected to the performance of the Works and will suffice for all things and matters necessary for the proper completion of the Works in the time indicated.
f) All contents of the annexure hereto shall be part of this Agreement.
g) Any alterations and amendments to any part of this Agreement shall be in writing and approved by both parties.
h) For purposes of this Agreement, written notice shall be given to: 

For the client:
The Country Director rono@help-ev.de Tel. +211
For Contractor:
The Director, 
This Contract contains the entire agreement between the parties

1.5 COMMENCEMENT AND COMPLETION PERIOD
1.5.1 Commencement of the Work
This contract commences on the …………………………… unless otherwise instructed by the Client.

1.5.2
Completion of the Work
The whole of works should be completed within a time period of ………….. calendar days or such extended time as may be allowed under the Contract or agreed between the parties.

1.5.3
Late Completion
For each day the Contractor is late in completing the works the client shall be entitled to deduct the sum of Fifty US dollars (50 USD) per day per borehole and the maximum amount shall not exceed Two thousand US Dollars (2,000 USD) per borehole from the final sum due to the Contractor, as liquidated damages for delay. In the event that the delay in completion exhausts the maximum limit for the liquidated damages of USD Thirty thousands (30,000 USD), the client will immediately be entitled to terminate the contract forthwith. 

1.6 CONTRACT TERMINATION
1.6.1
Conditions for Contract Termination.

If the Contractor fails to commence the works within the specified time or gives reason to believe that he may not complete the works within the specified time or there are delays beyond the completion date or he fails to adhere to the Contract Documents as defined in Section 1.1.1 of Section 1, or pays no attention to the instructions issued by the Engineer and/or his/her representative or becomes bankrupt, the Client shall be entitled to terminate the contract and engage a new Contractor to carry out the works.

1.6.2
Procedure for Contract Termination.
Before Clause 1.6.1 above is exercised, a notice of intent to Contract Termination will be written and handed to the Contractor. If within seven days after this notice the Contractor does not rectify the situation, the Contract will automatically stand terminated.

1.6.3 Payment if Contract Terminated
If the Contract is terminated the Contractor is entitled to be paid for such works as have been satisfactorily executed up to the date of Termination, at the rates and prices stipulated in the Contract, provided the Contractor has not already received payment on account for works, materials, services or plant not completed at the date of termination.  If the Contractor has received payment on account for any works, materials, services or plant which were not executed at the date of termination; the Contractor shall reimburse - to the full value of the balance held - to the Client.  The cost of mobilizing another Contractor to site will also be recovered from the Contractor.
1.7 Payment
THIS AGREEMENT WITNESTH as follows;
1) IN CONSIDERATION of the performance by the Contractor of the obligations reserved herein on its part in the manner hereinafter recorded, the client agrees to pay the Contractor the total agreed sum of ……………………. ($.............) only in the manner therein reserved being the total and only consideration for the Works, as per the attached Bills of Quantities referred to in Annex D.), For the construction and complete installation of 4-boreholes including Drilling and installation of 4 boreholes (India Mark II hand pump) with aprons as per attached BOQ.

2) PAYMENT SCEDULES: The consideration herein reserved shall be paid, subject to any laws on taxation in the following manner:
The contract sum: ……………………………. ($..............) only which will be payable to the contractor after successful completion of this contract and a formal inspection signing of contract completion by Help technical representative. 

Defect liability of 10% will be retained by the client from the total sum and be paid after a period of three months provided there are no defect identified after this retention period
It is expressly agreed that in the event that the Works or any portion thereof is deficient or does not conform to the specifications provided, the client shall be at liberty to opt for either to require the Contractor to immediately remedy the defect, or hire another Contractor to remedy the defect.  In addition, the client may elect to bring legal action against the Contractor in the event of defects. 
Payments by the client will be made for the invoiced and above verifiable/completed works-milestones either by Banker’s Cheque or by Bank telegraphic transfer (TT) in United States Dollars (USD) currency to the contractor’s below bank account:
Account Name: 
 
Account No: 


Bank Name: 


Bank Address: 

Swift Code: 


Failure of the Contractor to provide a valid Tax Registration will result in the client withholding payments.  If the Contractor is exempt from Tax, a valid letter of exemption from South Sudan Directorate of Taxation must be provided. 

Upon signing of this contract both parties have agreed on the total sum for the works specified. This is a fixed sum contract.  No extra amount will be charged by the contractor and no reduction sought by the client. 
Payment will not be made for boreholes that do not produce the minimum yield as specified in technical specification (Schedule C article 1.15.1 (9).

1.8 Unforeseen Events or conditions
Should any event or condition occur which could not have been foreseen by the Contractor and is out of the control of the Contractor, which causes delay and/or additional expenditure and/or renders the work impossible to perform, then the Client and the Contractor will agree a suitable change to the Contract. Such events shall only be restricted to acts of God, war or insurgency.

1.9 Variations to the Contract
The Client may make variations in the quantity and/or quality of the work, as deemed necessary.  The effect of any such variations shall be discussed and agreed in writing by the parties, including any adjustments required to the time for completion and/or sums due to the Contractor and/or Client.

1.10
Defects Liability period
Should any defect become apparent in the work within a period of Three Months from completion of the work and that defect be shown to be due to the poor quality of the work done by the Contractor, then the Contractor shall make good the defect at his own expense within a period of 15-days after being notified about the defect by the Client. 10 % of the Contract Sum shall be retained and paid after the defect liability period is over, as per clause 1.7

1.11
Disputes
This agreement shall be construed in accordance with the laws of South Sudan and any dispute arising out of this agreement shall be settled, initially by mediation.
Dispute, which cannot be settled amicably between the parties within 5 days of such dispute, shall be referred to Arbitration within 2 days after the 5 days of such mutual disagreement. Both parties shall agree to nominate an Arbitrator within 5 days of receiving a notice of arbitration and the arbitrator shall make his decision within 14 days of his appointment. 

If the Arbitrator fails to carry out his obligations within the stipulated time, the parties herein shall be entitled to resort to the ordinary Courts of Law and/or in the event of failure, be resolved by the relevant division of the High Court of South Sudan at Juba.

The costs of Arbitration shall be shared equally among the parties.

The Client or his representative may issue a Partial Completion Certificate for each section of the works that has been fully accepted in accordance with the specifications and conditions of the contract

IN WITNESS WHEREOF, THE PARTIES have placed their respective hands on the day and year first above written. This contract is signed in two (2) originals, of which the client shall retain one (1) and the Contractor one (1).

SIGNED on behalf of HELP IN SOUTH SUDAN:


Peter Rono, Country Director
In the presence of:
Witness:
Official Stamp/seal

SIGNED for and on behalf of ……………………:
Name & Title:
In the presence of: 

Witness:
Official-Stamp/Seal

Schedule A

1 Equipments and Material specifications
a) Preliminary inspection and hydro-geological survey as well as detailed geophysical investigations to determine underground water potentials and eventually arrive at the best site for the boreholes, all in accordance with Schedule B
b) Mobilization of personnel, equipment and materials required for all works related to the drilling process to the first site and shifting between the sites
c) Setting and dismounting machinery and equipment at the sites
d) Drilling in the overburden diameter 12” with use of 8” temporary casing in the collapsible part of the borehole
e) The use of 5.5” (outer diameter) PVC permanent plain casing. Also use of 5.5” (outer diameter) PVC permanent screened casings in the water bearing zones.

f) Cement grouting between the permanent casings and the competent rock will be undertaken using an appropriate method so as not to clog the screens

g) Supply and installations of clean gravel pack (2.5 – 4.0 mm) in the water bearing zones, excluding subsurface water (between 0 – 10 m below ground level).

h) Clay or cement capping on top of the gravel pack before backfilling

i) Backfilling with inert drill cutting up to 5m below the ground level.

j) Sampling of the drilling cuttings every 3 metres or whenever there is a change in the geological formation. Storage of the drill cutting and handing over a sample to the Geological Survey Department at Juba.
k) A top sanitary cement seal of 5m below the ground level

l) Water development by airlift using a compressor until the water is clear

m) Estimation and recording of the airlift yield during development

n) Pump testing (draw down and recovery); 95% recovery monitoring of the created draw down.

o) Supply and installation of complete India Mark II hand pump, construction of hand pump platform; soil and water sampling report; water analysis; submission of logs to the Water Department. For installation depths greater than 45m, the India Mark II extra deep cylinders and handle shall be used.

p) Submitting appropriately filled borehole logs and pump testing sheets

q) Carry out the drilling process through all the formations underground to a depth suitable enough depending on the level of the ground water table such that the borehole can be in a position to provide the required quantities 

r) Install the well and cast a sanitary seal before conducting well development

s) Cap the well and investigate the yield using draw down and recovery method of pumping test
t) Carry out water quality analysis from a laboratory approved of by the Government of South Sudan, after completion of the Works and make all necessary installation on the boreholes. Water quality to be presented to the client before installation of the hand pumps. ONLY BOREHOLES WITH YIELDS OF AT LEAST  1000 LITRES PER HOUR AT THE TIME OF PUMP TESTING WILL BE SAMPLED FOR WATER QUALITY ANALYSIS

u) Carry out the casting of the pedestal. A spirit level should be used to ensure the plumbness of the pedestal.

v) Do sanitary slab casting around the borehole, with a 10m-drainage channel. The platform of the slab and the drainage channel should have a sufficient slope to prevent water logging.
w) Carry out hand pump installation at a depth that is most appropriate as per the pumping results. A three-bucket cylinder and an extra deep weighted handle (India Mark II) for the installation of for any installation from 45m below ground level and greater.

x) No installation will go beyond 72m below ground level.

y) Write a final report for the works done and drawings of the well and share it with the client. Two copies will be submitted, one being for the County Water Office.
The work of the Contractor will be strictly in accordance with the technical specifications to the quality standard, as per the Bill of Quantities submitted.  

The parties also agree that a borehole shall be declared a lost borehole if the Contractor loses any tool down the hole in the process of drilling, development, pump testing and hand pump installation and fails to retrieve it. No payment shall be made for the borehole in such a case.

The parties further agree that any borehole with a yield of less than 1000 litres/hour will be considered a dry borehole for the hand pump type borehole. The client will not reimburse any money for the dry borehole(s) per site. 

Schedule B

1.0)
TECHNICAL SPECIFICATIONS FOR THE GEOPHYSICAL INVESTIGATIONS

The geophysical analysis will include the following elements

· Reconnaissance of existing data on the hydro-geological and topographical characteristics of Yirol Counties, as areas specified in this Agreement

· Hydro census of the water points in the area specified in this Agreement

· Study of the relevant topographical maps

· Study of the relevant aerial photographs and or remote sense images

· Running of line profiles

· Vertical Electrical Soundings

· Submitting a report to the client
1.2)
Reconnaissance of existing data
The desk study will include:

· A review of existing borehole reports, borehole logs, etc.

· A review of topographical maps, the corresponding aerial photographs, geological and hydro geological maps and previous geophysical surveys. 

· The Contractor must state the sources of all this information and be able to make them available to the client on request.

1.3)
Hydro census of the water points in the area specified in this contract
The Contractor will carry out a hydro census in the vicinity of the target areas. This includes a detailed inventory of all existing water supplies and data on well depths, yields, quality, static water levels etc. 

1.4)
Line profiles
The data obtained from the reconnaissance will give a good direction on how to carry out the line profiles.

1. Run at least three line profiles depending on the results of the desk study

2. Each line profile will be a maximum of 700 meters for hand-pump boreholes. 

3. On the line profile, soundings should be made to an approximate depth of 300 meters below the ground level.

1.5)
Vertical Electrical Soundings
1. For the points along the line profiles that have an apparent resistivity that is approximately 100 (s or less, carry out Vertical Electrical Soundings (VESs).

2. The VESs should be up to a maximum of 300 meters below ground level per chosen point on the profile.

3. Cary out at least four VESs per profile so as to make a good final choice for a site to drill.

4. It is desirable to have a broad flat zone from approximately 18m to 100m below ground level; with apparent resistivity values less than 100 (s. This broad zone should have an approximately constant apparent resistivity, i.e. it should be flat (18m – 100m, b.g.l) on the plot of apparent resistivity vs. L/2.

5. VES plots should preferably be made on site so as to avoid the loss of data.

1.6)
Location of the borehole site
The sites should be carefully chosen observing the standard distances from any potential sources of contamination. The minimum distance from a source of contamination should be 50m.

1.7)
Equipment
· The equipment used should be standard and applicable to the geological conditions in South Sudan.

· The geophysics team shall carry extra batteries, extra charging facilities and spare wire reels so as to carry on the work smoothly. Eastern Lakes is not well equipped for the repair or servicing of geophysical investigation equipment.

1.8)
Reporting
The Contractor will submit a draft report of its geophysics findings to the client before the drilling commences. The draft report is basically a compilation of the Vertical Electrical Soundings that have been selected for each site, their location map, plus recommended depth of drilling. The commencement of drilling depends on this report. (These can be altered with the approval of the Engineer based on the circumstances on the ground).
Schedule C

TECHNICAL SPECIFICATIONS FOR DRILLING, PUMP TESTING AND SLAB CASTING

1.1)
General
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The Contractor shall provide all labour, equipment, materials and forces necessary to drill design and construct the boreholes. The same will apply to pump testing and Apron, flow channel casting.
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The Contractor shall also conduct water quality analysis of samples from all the boreholes in a competent and certified laboratory and provide the client with the results in the completion Report.

1.2)
Inspection of routes to the sites and shifting between sites
The client together with the Contractor or its representative will inspect the routes to all sites. At this time, the Contractor or its representative shall decide whether or not the route is accessible to its vehicles, and shall on its own accord decide to use that route to access the site. The Contractor may propose an alternative route as it may best see and as will be acceptable to the community leaders and members. Care must be taken not to damage the communities’ property or the community members as the shifting between sites is done. 

1.3)
Contractor’s work plan
After surveying all the sites and site routes, the Contractor shall submit to the client a work plan for the drilling works. 

After the drilling works are underway, the Contractor will further submit a work plan for test pumping and apron casting. These work plans will ease the supervision by the client.

1.4)
Safety of the community

Put fencing with string at a 50m distance from the equipment in order to safeguard them. The community will not be asked to participate in any form of the drilling work or carrying and ferrying of equipment and materials.

1.5)
Drilling Work Summary

The general work required for drilling, pump – testing, apron, flow channel casting and hand pump installation shall include but not be limited to the following:

[image: image3.png]



Mobilization to move to the first site, and to and from the subsequent sites
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Set up and maintain temporary sanitary facilities for each site and the drillers’ camp.
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Arrange for the proper disposal of any petroleum wastes (fuel, lubricants), PVC cut-offs, etc. during and after works.
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Clear up all the sites after the completion of works; restore the site very close to its original state to the satisfaction of the client.
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Provide own transport for the ferrying of water to execute the drilling works (drilling).
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Drill and complete the boreholes as will be set in the technical specifications.
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Use an appropriate method for installing the bottom cement seal (grout) so as not to clog the screens.
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Measure and record the static water level before beginning work every day during the drilling process. 
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Measure and record the estimated borehole discharge by airlift method whenever there is a significant increase of water discharge or when a suspected aquifer has been encountered. The depth at each discharge increase should be recorded against the measured discharge rate.
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Provide all records on the borehole drilling, design and construction, drill cuttings description, and pump testing, water quality analysis; slab casting and hand pump installation.

1.6)
Contractor’s equipment

1.6.1)
General
The Contractor shall provide all equipment, tools, accessories, power, lighting, water, other equipment and competent personnel required to conduct efficient drilling, pump testing, slab casting and hand pump installation.

1.6.2)
Shifting between sites
The distance between any two consecutive sites is to be accurately recorded.

1.6.3)
Drilling, pump testing and casting equipment
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The Contractor shall provide a complete drilling unit; pump testing unit with appropriate pumps, a casting mould for the slab casting and experienced personnel to carry out the complete range of works as they are specified in the “roles of the contractor” and the “technical specifications” below.
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Roles of the Contractor.
The drilling equipment will include:
1. Enough drill pipes to drill up to a maximum final depth of 150 meters.

2. Enough temporary casings to be installed up to a maximum depth of 80 meters.

3. 12”(  - 14”( drag bit

4. 12”(  - 14”( tri-cone roller

5. 8” ( DTH hammer

6. 8” ( button bit

7. 10” ( temporary casings

8. Weighted strings for measuring the depth of the gravel pack

9. Electrical dipper for measuring the static water levels

10. Calibrated container (e.g. bucket) for measuring the airlift yield

11. Mud pump for the mud drilling

12. Water tank for own water supply

1.7)
Pump testing equipment
1. Electrical dipper for measuring water levels

2. Calibrated container (e.g. bucket) for measuring the water discharge

3. Enough pipes for installing the pump to 100 meters.

4. Submersible pump that can pump up to 3000 l/h for hand pump borehole

5. An adjustable valve for regulating and fixing the water discharge rate during the pumping.

6. An accurate and reliable timing device

7. A generator with sufficient capacity to run the pumps for at least 6 hours none stop.

8. Two uncontaminated plastic bottles (1 litre each) for sample collection.

1.8)
Apron casting equipment

1.  Metallic casting mould with a drain length of 10 meters. (Casting with bricks will not be accepted).

1.9)
Inspection of the equipment
Before deploying to the first site, HELP’s technical staff will carry out a physical inspection of all the equipment, accessories and others to ensure that it is of the required specifications and in sufficient quantity to commence the drilling, pump testing or casting works. Should the equipment fall below expected specifications, commencement of the works will be delayed, at the cost of the Contractor until HELP is satisfied with the equipment.

Emphasis will be put on the availability of new drilling bits of the required diameters. A sufficient amount of appropriate cement shall also be required especially for installing the required sanitary seal (8 meters below ground level).
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The equipment shall be in good condition and of sufficient mast capacity to drill the boreholes up to a maximum of 130 meters below ground level as well as lower the permanent casings to the desired depth below the ground level by the required specifications.
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The drilling equipment, which includes air compressors, drilling fluid pumps, drill pipes, temporary casings, etc must be of the required size, sufficient capacity and in suitable condition to drill and set the permanent PVC casings.

[image: image17.png]



Before commencing of all the Works, the Contractor will be required to submit detailed documentation on the capacity of the various components of the rig to be used including but not limited to: the mast capacity (maximum depth of drill string), drill pipe type and rating, air compressor rating, mud pump capacity, maximum depth of the temporary casings, etc.

1.10)
Mud tanks and/or temporary casings
Appropriate portable mud tanks will be required to separate the solids from the drilling fluids. If it is not possible to provide a mud tank, the community will be mobilised to excavate with the supervision of the drilling company and fence it off to prevent harming the public. The Contractor shall provide its own water for the mud pit. At the completion of the drilling works or the termination of the Agreement whichever comes first, the Contractor shall undertake the filling of the pit with soil and restoring it to the original level with the ground unless otherwise required by HELP.

Where the Contractor prefers to use temporary casings to stabilize the collapsible formation, they should be of the correct diameter (8”). The temporary casings string should be able to go to a depth of 60 meters. The Contractor shall also have sufficient capacity to retrieve all the temporary casings installed after installing the permanent PVC casings and the gravel pack. 

1.11)
Contractor responsibilities
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The Contractor is solely responsible for making all the necessary provisions for mobilizing onto and demobilizing from the site with their equipment, tools, supplies, materials and personnel. 
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The community members will under no conditions be used to carry drill pipes, gravel pack or any other equipment/materials for the Contractor at any stage of executing the Works.
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The Contractor will secure the community members during all drilling, pump testing and casting Works by installing a 10-meter circumference fencing around all equipment at all times.
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The Contractor will provide its own security for all its equipment, accessories, materials and personnel for the duration of the entire contract. No member of the community will be asked to provide security for the Contractor’s equipment, accessories, materials or personnel. 

1.12)
Treatment of abandoned boreholes

In the event that a Contractor abandons a borehole technically, HELP will be informed in writing. The abandoned borehole is then to be backfilled by the Contractor, with inert cuttings from the bottom up to 4 meters below ground level and the remaining 4m are to be filled with a neat cement grout. 

1.13)
Supervision and Cooperation.
The Contractor shall provide a qualified and experienced foreman and drilling superintendent, one or both of whom shall be constantly in attendance through out the drilling, pump testing and casting activities.

In addition to directing all drilling, pump testing and casting activities, the foreman shall be capable of coordinating the work with all personnel, sub-contractors (where applicable) and HELP so that the overall project is successfully executed and completed without undue conflicts and delays.

1.14)
Contract document at all sites.
A copy of this Agreement shall be kept on the drilling, pump testing and casting sites at all times. The representative of HELP on site will also have a copy. All documented instructions to and from HELP will draw reference from the Agreement.

1.15)
Technical Specifications for drilling

1.15.1)
Boreholes for hand pumps

1. Rig up at the exact selected borehole site. Ensure the plumpness of the borehole. 

2. Drill through the soft formation from ground level with a 12”( tri-cone roller or drag bit until the hard weathered zone is encountered.
3. Use 10”( temporary casings to stabilize the walls of the soft collapsible formation above the hard weathered zone. The temporary casings are to be removed after the successful installation of the 6” ND ( permanent casings.
4. Mud drilling may be preferred to temporary casings depending on the ground conditions.
5. After installing the temporary casings, cover the temporary casings to prevent the drill cuttings from falling back into the borehole. 
6. After encountering the hard weathered rock, drill with an 8”( DTH hammer and button bit up to the competent rock. Confirm the competence of the rock by drilling into the rock with a 6”( DTH hammer and button bit for 3m – 5m.
7. After confirming the rock, install the 5.5” outer diameter permanent casings up to the hard rock. Install a one-meter cement grout on the annular space between the outer walls of the permanent casings and the borehole wall. Allow the grout to settle for at least 12 hours.
8. After the grout has set, continue to drill in the hard rock with a 4.5”( button bit up to the final depth or until enough water (at least 600 l/h) has been obtained.
9. As the drilling progresses, record every noticeable water strike, measure and record the airlift yield at each water strike.
10. Collect the drilled rock samples every 3m. A competent person should describe the drilled formation.
11. Measure the static water level every morning before any activities start.
12. Install silica gravel pack (2.5mm – 4.0mm) in the annular space between the outer walls of the casings and the walls of the borehole. This should be from the final depth of the boreholes to approximately 5m above the first major water strike. Pour the gravel carefully pour the gravel pack while monitoring the level. Gravel packing should be done as the temporary casings are being removed.
13. Develop the water by airlift until it is free from fine-drilled rock, silt, sand, clay and any drilling fluids. The supervisor will ascertain the clarity of the water using a turbid meter (recommended 30 – 50 NTU). 

During the development, when the water clears, lower the pressure for 10 minutes and increase it again. This process will clear the gravel pack and screen areas. Repeat this process until the water no longer colours.
14. Put a 1m clay or cement seal on top of the gravel pack after developing the water; that way, the gravel will have settled, and topped up to the desired level.
15. After the development of the water, cover the borehole casing with an empty gravel bag and rig down.
16. Immediately cap the borehole in a secure manner

17. Back fill the annular space above the gravel pack and the clay/cement seal. The Back fill should be clay and inert cuttings. It should come up to 5m below the ground level.
18. Place a sanitary cement seal on top of the back fill from 5m to 0.5m below ground level. The cement mixture should be a neat mixture.
19. Secure the site to prevent it from being vandalised by the community.
20. Clear the site by levelling the ground and filling up any pits that may have been created in the process of drilling. Pick up all the debris, oils and lubricants and dispose of then in an appropriate manner.
21. Hand in an appropriately filled borehole log.

1.16)
Pump testing - hand pump boreholes

1. Un-cap the borehole and measure the static water level.
2. Install the submersible pump to a depth the depth instructed by the HELP supervisor. The pump installation depth will depend on the final borehole depth, the position of the screens and the static water level.
3. Carry out a constant discharge draw down test for six (6) hours. The discharge rate must be fixed within the first ten minutes of pumping. 
4. The HELP supervisor depending on the airlift yield from the drilling results will give the discharge rate.
5. Appropriately fill in the pump test sheet.
6. After pumping for approximately two hours, collect a one-litre water sample and properly store it. Deliver it to the laboratory for analysis as soon as possible.
7. After pumping for six (6) hours, switch off the generator and start monitoring the recovery of the dynamic water levels following the standard recovery monitoring sheets. The monitoring of the water level should be monitored up to 95% of the created draw down.
8. After the recovery monitoring, remove all the equipment and securely cap the borehole. Any equipment lost down the borehole in the process and not retrieved will render the borehole lost and no payment will be made for it.

1.17)
Borehole apron casting

1. Excavate and install pedestal 760 cm x 760 cm x 460 cm on 1:2:4 mixture ratio.

2. Using the recommended metallic cast, make a concrete mixture of the ratios 1:2:4 of cement: sand: aggregate. The aggregate should be of half-inch size.

3. Cover the concrete with polythene or paper and cure it for 6 days. After this period, apply cement - rough sand mixture of 1:4 over the concrete. Cure for 24 hours.
4. After this, put final finish on steel float. 

5. Casting using bricks will not be accepted. Use moulds only.

6. The drainage channel should be 6 meters.

7. The slope on the apron and the drainage channel should be sufficient to allow for free flow of water down the drain channel. The slope should be tested so that no pools of water collect on the apron floor or in the drainage channel.

1.18) ADDITIONAL TECHNICAL AND OTHER INFORMATION

1. The technical details to consider when estimating the costs are:
2. Productive boreholes with sustainable yields of a minimum of 1000 litres per hour after test pumping. The final installed borehole should be able to sustain a hand pump for 12 running hours per day of the community members pumping it.
3. Borehole estimated depth should be range between 60 and 130 metres below the ground level.

4. There are areas with collapsible formations up to approximately 45m below the ground level and may need the use of temporary casings or mud drilling
5. Well-drilled diameters should either be 8 inches or 10 inches in the over burden to allow for installation of 5.5’’ or 6” (outer diameter) permanent PVC casings. It is also to allow for an annular space between the outer walls of the permanent PVC casing and the borehole walls of at least two (2) inches; for adequate gravel packing where applicable.

6. For the counter bore (open hole) in the competent rock formations, the diameter is expected to be 4.5” to 6”
7. Since these are boreholes that are to be equipped with hand pumps, a telescopic design will be adapted for all the boreholes, unless the HELP supervisor agrees that the underground conditions dictate for a shallow well design (lining the bore with permanent casings up to the final drilled depth.
8. Some boreholes may need installations with an extra deep three-bucket cylinder, heavy-duty handle and installation of the cylinder up to 72m.
9. The connecting rods for installation should strictly be of stainless steel. 
A SAMPLE OF THIS SHOULD BE AVAILED FOR APPROVAL BY THE HELP TECHNICAL TEAM BEFORE HAND PUMP INSTALLATIONS ARE MADE.
END
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