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Introduction

Context of the manual

This manual is a product of the Connect International Quality System (CIQS). The CIQS comprises manuals and software for:

1. internal organizational processes and procedures (e.g. financial software, a manual for logistics, etc.), and

2. different types of projects/programs and services (this manual belongs in this category). 

All CIQS products are interrelated but can also be used separately from each other. Several CIQS products can be obtained for free by any organization, other CIQS products are available to organizations that are a CIQS member. Annex 20 provides more information about the CIQS.

Purpose of the manual

The purpose of this manual is to increase the effectiveness of field staff of local NGO’s in facilitating and guiding conventional borehole/hand pump projects (these are projects that use conventional technologies, such as for instance rotary mud or rotary air drilling, Afridev hand pumps, etc.; the CIQS also contains manuals for the realization of boreholes with hand pumps with appropriate technologies such as rota-sludge and stone hammer drilling and the rope pump; see www.connectinternational.nl for further information). To achieve this purpose, the manual provides practical information relevant to the field staff of local NGO’s, including the actions required in the project activities and important practical background information.

Who should use this manual?

Borehole implementation, operation and maintenance has primarily been written for field staff and project coordinators of local NGO’s involved in facilitating borehole projects.

Scope

To help a community realize a well functioning borehole and hand pump, a number of activities need to be executed. This manual describes these activities and the tasks of field staff and project coordinator in each activity, together with in-depth background information (often presented in Annexes). 

We recommend that you adapt this manual to the circumstances and preferences of your organization. This may require hard work, but it will provide the staff in your organization a valuable custom-made guideline which is definitely worth the effort. Donors and beneficiaries will respect your organization for it.

Objective of borehole/hand pump projects

This manual is based on a simple, but a direct and true objective for borehole and hand pump projects: Reduce the incidence of diseases and the burdens related to poor water availability and/or quality among targeted beneficiaries.

Expected results of borehole/hand pump projects

· Nearby boreholes with hand pumps in the involved communities that deliver sufficient and proper quality water.

· Sustainable organizational structures in the involved communities for the continuous and proper operation and management of the realized boreholes.

· People aware of the relations between water quality and water related diseases and practising proper water hygiene behaviours during water collection and water use in the household. Remark: this third expected result will be enhanced by hygiene promotion activities. Hygiene promotion is part of our general concept of community development which is described in a separate CIQS manual: 

Process

Conventional borehole with hand pump projects in communities as described in these guidelines comprise the following process:

1. Activities before the decision is made to start a borehole with hand pump project. (Chapter 1). 
2. Selection of methods and technology. (Chapter 2).

3. Contracting companies for geophysical surveys and drilling of the borehole(s). (Chapter 3).

4. Geophysical surveys covering the project communities. (Chapter 4).

5. Signing project contracts with the involved communities. (Chapter 5).

6. Training of masons, if required. (Chapter 6).

Per community the process continues as follows:

7. Preparation of the project committee. (Chapter 7).

8. Collection of 100 USD for O&M by the community, and putting the money on a bank account. (Chapter 8).

9. Storage of project materials. (Chapter 9).

10. Collection and transport of local materials. (Chapter 10).

11. Drilling of the borehole(s). (Chapter 11).

12. Construction of above ground facilities. (Chapter 12).

13. Borehole functioning assessment. (Chapter 13).

14. Borehole use assessment. (Chapter 14).

15. Hand-over community meeting and opening ceremony. (Chapter 15).
16. Preparation of O&M committee members and caretakers. (Chapter 16).
17. Community meeting to accept the Constitution and management plan. (Chapter 17).
18. Coaching of the O&M committee. (Chapter 18).
19. Final evaluation. (Chapter 19).
This manual describes the process steps 2 to 19.

Monitoring

An important part of this manual is the project monitoring form (the form is presented in Annex 1). This form needs to be filled in by the involved fieldworkers and project coordinator during each project activity. The purpose of the form is twofold:

· Obtaining and storage of important project information that can be used by project coordinator, manager and others who have not been on site to check whether the projects have been properly executed. The information can be structured further and be put in reports, etc.

· It forces/stimulates project coordinator and especially the involved fieldworkers to control whether each activity is properly executed and react immediately if things are not in order. When staff do so consequently it increases the chance of a successful project enormously.

Both of the above purposes are of utmost importance. Therefore we argue here that each organization implementing boreholes and hand pumps should press its staff to use and properly fill in this (or an adapted version of this) monitoring form in the way indicated in the manual!

How to use this manual

Field staff of local NGO’s involved in borehole projects can use this manual as follows:

1. Read through this manual.

2. Work together with other field staff and the management of your organization to adapt the manual to the circumstances and preferences of your organization, then print out the document and make sufficient copies so that each field staff member has his or her own copy.

3. Each time when you are involved in a project activity, read the relevant chapter of this manual before you start with it. During the work follow the instructions carefully.

4. Fill in the borehole monitoring form during the work (the form is presented in Annex 1). The information entered in the form is used immediately to correct things that are not in order.
5. Every now and then (especially when any of the field staff believes it is necessary) it is good to come together with all field staff and the management of your organization to discuss the manual again. Field staff can recommend how the manual can/should be further improved.
6. Start at point two again.
Feedback

This manual is based on the experience of a number of local NGO’s and consultancy firms with borehole/hand pump projects in Uganda, Malawi and Tanzania. We are keen to continue improving the manual. Therefore we would appreciate it enormously to receive your feedback and suggestions for improvements so that we can take these up in future editions of the manual. Please send them to Connect International by e-mail: connect.international@wxs.nl
1 Activities before the decision is made to start a borehole with hand pump project
1.1 Explanation

Inputs in communities should be based on the needs, priorities and capabilities of those communities and should preferably be realized with a high level of community participation (including those of women, children, elderly and other vulnerable people) in order to ensure good and sustainable results. The CIQS manual Facilitating community development describes how this can be realized. It provides an overall concept for community-based development. It is important that if your organization wishes to work with communities that it does so following a proper community-based process as for instance described in Facilitating community development before starting with projects in those communities. Borehole with hand pump projects should therefore only be implemented in communities where such a process (e.g. after execution of PRA, baseline survey, and preparation of a community development plan) has clearly shown the need, priority (among especially women) and likely feasibility of such projects, and where gender balanced community elected committees have been formed for the successful realization of such projects.

1.2 Tasks of the project coordinator

· Fill in the project monitoring form about this subject (first question asking whether the decision to do a borehole with hand pump project is based on a proper community development process that has shown the need, priority and likely feasibility of boreholes with hand pumps). The form is presented in Annex 1. Sign for approval when you are positive that you have rightly answered the question with ‘yes’.
2 Selection of methods and technology

2.1 Explanation

Often cases the selection of methods and technology to be used (geophysical survey method, drilling method, type of hand pump, above ground facilities) will depend on what is common in the area. The reason for this is that such methods and technologies have already proven that they can sustain in the area (unless there is proof that the technology fails, for instance because it does not fit to the needs of the most important users groups, especially women, it often breaks down, spare parts are too expensive, repairs too complex, etc.). Selection of methods and technology therefore depends on such things as needs of the users groups, equipment and spare parts availability, ease of operation and maintenance, methods used by contractors operative in the area, national policies of the government, etc.

It is of course possible that your organization wants to reconsider the methods and technology. This can for instance be the case when conventional methods such as rotary drilling by contractors are very expensive, especially when there are possibilities to introduce alternative, cheaper and more sustainable methods. Also the type of hand pumps used may be reconsidered. However, introducing new methods/techniques is a complete project in itself. It needs very careful preparation, testing (together with the population, especially women), setting up of production units (for hand pumps) and so on.

Important aspects with regard to the type of borehole and hand pump implemented are: 

· Quality, availability and affordability of spare parts. If no proper and affordable spare parts can be obtained in the area your organization should reconsider the application of the technology. A possibility is to build up a small store yourself and offer spare parts for sale to communities. You will need a budget for this though in order to buy an initial supply of spare parts. Also consider how difficult and expensive it is for your organization to obtain those spare parts.

· Suitability for use by the most important users groups, especially women and children (e.g. handle should be low enough and pumping sufficiently easy so that children and weak people can also pump the water, etc.).

· Ease of operation and maintenance.

· Organizational structure for repairs that cannot be executed by a caretaker. If there is not a system in place in the area for assistance (paid or unpaid) to communities with borehole/hand pump problems communities cannot solve themselves your organization should reconsider the use of that technology. A possibility is to offer such assistance yourself but in that case assess whether you are sure that you will be able to provide that service over a prolonged period of time. Better is even if the technology is such that the community can do all operation and maintenance itself without any need for external assistance.

Some hand pump types are:

· High lift VLOM plunger pump. For water lifts that exceed 15 m. The pump works on the basis of a piston and plunger submersed below the ground water table in the borehole. The weight of pump rods and the column of water in the rising main is so much that a lever, flywheel or pedal is required in the hand pump for lifting the water. VLOM stands for Village Level Operation and Maintenance. It means that most maintenance and repair tasks can be executed by a community caretaker. This is possible because the piston and plunger can be removed from the borehole without the need to take the rising main out of the borehole.

· High lift non-VLOM plunger pump. The difference with the above pump type is that the piston and plunger cannot be removed without removing the rising main. This means that either very strong men (if the rising main is not too long) or a tripod are needed to lift the rising main out of the borehole when piston and/or plunger need maintenance.

· Direct action plunger pump. For water lifts up to approximately 15 m. This is a pump operated by directly lifting the connecting rods and water without the need for pump linkages and bearings. Piston and plunger are below the groundwater table in the borehole.

· Suction lift pump. A pump with its piston and cylinder above ground level for lifting shallow water by suction from a depth of maximum 7 m.

· Submersible helical rotor pump. A helical rotor below the groundwater table in the borehole raises water by use of a crank and gearbox.

· Rope pump. A rope with at regular distances small pistons is raised through a rising main taking groundwater up in the process. The rope passes through a pulley wheel and is returned back through a return pipe into the borehole. Under the water, a guide assures the smooth entrance of the rope into the rising main. Turning the pulley wheel makes the rope move.

Some drilling methods for drinking water boreholes are:

· Rotary drilling. Drilling is accomplished by the rotation of a weighted cutting tool. Rotation is achieved through a ‘top drive’ rotary head travelling down the derrick as drilling proceeds, or by passing a square or hexagonal length of drill pipe (Kelly) through a fixed rotary table. Drilled material is continually flushed to the surface by fluid (e.g. air, water, bentonite clay, polymer, foam or a combination of these) circulating through the hollow drill pipe. The drilling fluids often also help to cool and lubricate the drill bit and pipe, stabilize the borehole formation (prevent collapse) and hold cuttings in suspension when drilling stops. The drilling fluids are re-circulated via settling pits to settle out the cuttings brought to the surface.

· Down the hole hammer drilling. An air operated reciprocating hammer at the bottom of a slowly rotating drill string rapidly strikes the borehole face. The exhaust air immediately removes fractured rock and flushes it to the surface. The hammer face comprises extremely hard inserts that can achieve high drilling rates in hard rock formations.

· Percussion drilling. A drill bit at the end of a flexible cable falls down the boreholes to hit the bottom of it by its own weight and is then pulled up, to be left to fall again when the drill bit has been raised high enough to gain sufficient momentum, and so on. In unconsolidated formations the walls of the borehole have to be stabilized by temporary casing. Cuttings are removed through the bailer system in the drill bit or a separate bailer attached to a separate string.

· Hand sludge drilling. Before the drilling starts, a starter hole is dug. A tank containing mud (a mixture of water and cow dung that has an viscosity large enough to lift up earth particles and simultaneously strengthens the borehole wall, preventing it from collapsing during drilling) is connected to the hole. During drilling the tank supplies the hole with the necessary mud. Moving a lever pipe connected to the drill pipe up and down drives the drill pipe into the ground. A vacuum is created in the drill pipe by closing the top of the pipe with a hand during the upward movement. The top of the pipe is left open during the downward movement, causing earth particles drifting in the mud to enter into the drill pipe. During the upward movement the mud with the earth particles is sucked up in the pipe. The mud flowing out at the top of the drill pipe flows back into the water tank. The earth particles in the mud deposit on the bottom of the tank. The mud flows from the tank back into the borehole in the annular space between borehole wall and drill pipe. The hand sludge method is suitable for soft ground (except for highly cohesive soil, such as heavy clay).
· Rotary sludge drilling. The principle is similar to that of the hand sludge method with a rotating movement added to the "falling motion" of the drill pipe. This rotating movement is effectuated by an arm attached to the above ground part of the drill pipe. The arm is used to turn the drill pipe 45 degrees at the moment the drill bit hits the bottom of the hole. The drill pipe is then raised, just like in the hand sludge method, by means of a lever. During the upward movement, the arm is used to rotate the drill pipe anti-clockwise returned the pipe to its starting position for the following rotation. The rotation makes the drill bit more effective in cutting the soil in the hole. Therefore this method can be used for harder ground types (especially for medium to heavily compacted soil without stones) than the hand sludge method.
· Stone hammer drilling. This technique can be locally applied in hard soils without the need of high-tech equipment or highly skilled staff. A galvanized iron pipe is lowered into the borehole, with a cone-shaped drill bit (the hammer head) secured to the bottom of it. The hammer head serves to break the soil layers. To increase the impact of the hammer head, a weight of 80 kg is lowered into the pipe. The weight falls freely from a height of 2 to 3 feet onto an iron floor welded in the pipe at a slight distance from the hammerhead. By allowing the weight to fall repeatedly onto the floor, the hammerhead is hit into the ground. Because the pipe is watertight, the weight falls through an empty pipe, which increases the falling speed and allows the weight to exert a large force. The weight is raised using a lever (bamboo or steel tube) with a counterweight. Apart from crushing hard layers, the cuttings need to be removed as well. This requires the bit to be hollow with steel teeth (the teeth are made of very hard and durable car-spring steel) welded on the side, so that it can collect the crushed material and soil particles. The pipe and the hammerhead need to be raised repeatedly to remove the material collected in the bit. To minimize the material falling out of the open bit, 2-2.5 feet have to be hammered at a time, so that the soil and stone particles remain firmly compacted in the bit. Just as with a hand auger, the pipe and the head are raised slowly, while turning the pipe. After removal of the pipe, the well is washed with cow dung sludge to plaster the borehole wall and prevent it from collapsing.
· Hand drilling. The hole is formed by turning around an auger. The auger consists of a horizontal handle connected to steel pipes that are screwed to each other with at the bottom a drilling bit. Turning around and pressing down the handle causes the drilling bit to turn and be pressed downwards as well. When the drilling bit turns and is pressed downwards, it grabs the soil and takes it. Each time when the drilling bit is full of soil, the auger is removed from the hole. When the drilling bit is outside the hole, the soil is removed from the drilling bit. Then the auger is returned back into the hole. When the hole becomes deeper new steel pipes are added to allow the auger to reach deeper. When the water table is reached a smaller drilling bit is used and a temporary casing is installed. Hand drilling is suitable for soils that are not too hard and where the water table is within the maximum depth that can be reached with hand drilling, which is approximately 25 m.

· Jetting. Water is circulated down a hand-held pipe. The water flowing out of the bottom of the pipe fluidises the soil, allowing the pipe to sink. The loosened soil is carried to the surface through the annulus formed between jetting pipe and the wall of the hole. This technique is often used in combination with the use of a mud and temporary casing. Jetting is mainly suitable in soft soils. Holes of up to 40 m can be realized with jetting.

A wealth of information is available on hand pump types and drilling technologies. The Bibliography contains a number of good documents that describe them.

2.2 Tasks of the project coordinator

· Assess together with staff from your own organization, relevant authorities, representatives of communities (especially women) and other NGO’s involved in water projects what methods and technologies are most suitable. Take the above considerations into account. Make a list of possible methods and technologies in the area together with all stakeholders. You may also try to find solutions for sustainability problems together with those other parties and make a separate project/service of it. Another possibility may be to assess local drilling techniques (e.g. the improved rotary sludge method) in combination with locally produced hand pumps (e.g. the rope pump). This however requires very careful preparations.

· Assess whether the designs for washing slab, fence, platform, drainage channel etc. suit the local circumstances and the needs and priorities of especially women and children. If such an assessment has not yet been done it is important to do so for instance by constructing different types of facilities in different communities each time together with the community members.

· Fill in the project monitoring form for this activity (the form is presented in Annex 1). Sign for approval when you feel the activity has been properly executed.
· Make sure that if any problem has developed it is solved.
2.3 Tasks of the fieldworker

· Assist the project coordinator in the assessment of most suitable methods and technology when required.

3 Contracting companies for the geophysical surveys and drilling works

3.1 Explanation

Once your organization has security about funding for one or more borehole and hand pump projects it will have to start with assessing whether groundwater can be found in the involved communities
. In case the area concerned has many boreholes it may be sufficient to know some specifics regarding these boreholes to predict where in the involved communities drilling for groundwater can be done. But in most cases a geophysical survey is required. In case your organization does not have the equipment and staff skilled to execute such surveys, it will need to contract a specialized company for this activity. Your organization will probably also have to contract a company specialized in the drilling of boreholes (unless it works with alternative drilling technologies
). Possibly your organization already works on a regular basis with companies specialized in geophysical surveys and drilling of boreholes. If no such contacts exist yet or if your organization wishes to determine what other companies are suitable to do this work, your organization should do an assessment of potentially suitable companies for geophysical surveys and drilling of boreholes. A guideline on how such an assessment can be executed is presented in Annex 11 of this manual. After selecting the most suitable company(ies) your organization can contract them. It is advisable to first contract for the geophysical survey only and when the results are positive contract the drilling company.

3.2 Tasks of the project coordinator

These tasks will probably be executed by the Administrator or the Manager of your organiza​tion and not by the project coordinator. If so, the project coordinator should in time verify whether these tasks have been executed and help to remember those responsible to do so.

· Develop a Terms of Reference (ToR). You need to determine what activities you want a contractor to execute. This you put down in a Terms of Reference. Annex 10 provides an example of such a ToR. Basically the following things need to be covered by a ToR: how many boreholes are required and at what approximate locations, what activities are required per location (e.g. geophysical survey, drilling, technical O&M training, etc.)

· Assess the potential of a number of companies if necessary (see the guidelines in Annex 11 on how you can do this). Discuss the assessed companies in a meeting with the members of the management team and pre-select the most suitable companies.

· Invite the pre-selected companies to tender. Send them the invitation to tender (see Annex 12 for an example) plus the standard contract for geophysical and drilling works (see Annex 13).

· Select the winning tender. Once the tenders have arrived study them and discuss them in a meeting with the management team and the Board together. Together you can choose the company (or companies) you want to contract. You may want to wait with contracting the drilling company until you have enough indications (after the geophysical survey) that drilling will be successful. If both jobs are done by the same company you can usually make the drilling part of the contract dependent on the success of the geophysical survey combined with clauses for non-payment of dry boreholes.

· Sign contract(s) with the selected company(ies). The signing will have to be done by the Manager and/or the Chairman of the Board. Prepare the contract document (in twofold), send it with the manager’s signature on it to the selected company, receive back one contract containing the signatures of both parties (call the company if it takes too long before receiving it back) and file it. Important: do not allow companies to use their own contract format. They will have to accept the standard contract of your organization and the conditions in it (Annex 13 contains an example contract). In this way you are sure that the contract is sound and does not present you afterwards with (nasty) surprises. Important in this respect is that the company is aware and appreciates that staff of your organization will supervise the drilling team during their work and that these staff are entitled to stop the works if they feel things are not done well (this is stated as such in the contract, see Annex  A13.1.9, but it is good to clarify this on beforehand to the company).

· Fill in the project monitoring form for this activity (the form is presented in Annex 1). Sign for approval when you feel the activity has been properly executed.
3.3 Tasks of the fieldworker

There are no tasks for the fieldworkers in this step of the process unless you are asked to give advice.

4 Geophysical surveys

4.1 Explanation

4.1.1 General

Investigations are required to determine the most suitable locations in the communities to drill boreholes. These are locations that are suitable to the communities and where the chance to find groundwater is largest. The investigations usually comprise a combination of the following activities:

· Review of knowledge people have with regard to the hydro-geological conditions in the area,

· Review of existing documents with information about the hydro-geological conditions in the area (e.g. information about boreholes and dug wells in the area, topographical maps, etc.), 

· Study of aerial and/or satellite photographs, and 

· Execution of geophysical surveys. 

The first three activities are usually done by the contracted company in its office. Your organization is usually not involved in these activities. This is different for the geophysical survey where both fieldworkers of your organization and community members should be involved. Reasons for this are:

1. Geophysical surveys can easily be done in a poor way. This may result in the selection of sites that are not the most optimal ones in terms of groundwater yields or rejecting the whole area on the basis of too few soundings. It is therefore important to monitor whether the involved survey team does its job properly.

2. The involved representatives of the community will indicate which sites are preferred by the community and the fieldworker will monitor that the team respects this and tries its best to assess whether these sites are suitable sites for drilling and if not, whether alternative sites can be found that are also acceptable to the community.
3. It is important that beside the survey team members the community and your organization know the exact selected locations, so that even if materials used to mark these sites disappear, everybody still knows exactly where drilling should take place.
Geophysical surveys should preferably be executed in all project communities where boreholes are planned. Exceptions to this rule are:

· If the costs for a geophysical survey approaches the cost for drilling a borehole it may be better to leave away the geophysical surveys and drill by trial and error. This is often the case when low-cost drilling methods are used.

· When the hydro-geological circumstances are well known a geophysical survey may not further increase the chance to drill a successful borehole. Drilling can then be done just as well on the basis of the already available knowledge.

The investigations should preferably be finalized before the communities start to collect local materials (see chapter 10). Otherwise the community may end up with the disappointment of not getting a borehole plus a frustration that it provided a large effort to collect the materials that will be of no more use to the community.

Because the fieldworker and the community will be involved in the geophysical surveys we here explain a bit more about these surveys.

Geophysical surveys can consist of different methods, like electromagnetic surveys, electrical resistivity soundings, seismic refraction surveys and magnetic surveys. They should always be combined with a site inspection. The method mostly used in geophysical surveys for drinking water boreholes is Electrical Resistivity Soundings. We therefore describe this method here. 

4.1.2 Electrical Resistivity Soundings
An Electrical Resistivity Sounding starts by putting two iron pins (we call them the ‘current electrodes’) into the ground. The current electrodes are then put under electricity. The electricity flows through the ground from one current electrode  to the other, in a half circle (see below). The resistance that the electricity finds on its way is measured by two other electrodes, the ‘potential electrodes’. The resistance depends on the distance between the two current electrodes, the soil formation through which the current flows and the humidity in this formation. 

One way of working with Electrical Resistivity Soundings is to determine the resistivity at different depths in the underground. The current electrodes are placed each time further apart from each other in the ground and each time the resistance is measured. The further the current electrodes are put apart, the deeper the electricity flow will reach. This way of working is often used when a suitable location for one borehole needs to be determined.

In case information is required over a somewhat larger area of which the approximate depth of the aquifer is known often Electrical Resistivity Soundings are done at different points each time at the same depth. In that way the resistivity is measured at a certain depth at different locations in an area. This is done by having for each measurement a fixed distance between the current electrodes while repeating the measurements along a number of traverses over an area in a grid pattern. The outcome will make it possible to plot the resistivity values on a map, indicating zones of high and low resistivity (meaning zones of different groundwater potential) at a certain depth in the underground.

All the information obtained is entered into a computer that analyses the measurements with special software. The clue of finding water with these measurements is that if there is water in the underground the electricity will flow more easily through it because the resistance in wet ground against a flow of electricity is lower than such resistance in dry ground. Therefore the computer can predict based on the measurements where probably water will be. However, it requires good skills to interpret the outcome of the computer program, because as said before, the resistance measured also depends on the type of soil, which makes it difficult to interpret the outcome properly. In other words, the software cannot tell you just like that whether there is water in the underground and how deep it is. It requires someone who knows how to interpret the outcome of the computer analysis to predict this, combining the outcome of the computer program with knowledge about the soil and soil layers in the underground, information about other boreholes in the area and so on. Also it is very important that the Electrical Resistivity Soundings are carried out correctly. All these things are the responsibility of the team that carries out the geophysical surveys.
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4.1.3 Community involvement in site selection

Both the community (especially the women!) and the landowner of the selected site should agree with the site to be used for drilling a borehole. Therefore it is important that community members join the geophysical survey team during the survey and agree on the selected site(s). Invite especially women to come. The village head (or any other acknowledged representative of the community) will have to sign a declaration stating that the community accepts the selected site. If the land is owned by someone, the owner should also sign the declaration indicating that he or she accepts the site and its surroundings, the borehole, the hand pump and all other involved facilities, to be the property of the community. The site should be large enough for the drilling works, the facilities and also the drainage of the wastewater.

4.1.4 Drilling or not drilling

Depending on the outcome of the geophysical survey and other relevant information, a decision has to be taken with the geophysical survey team whether to drill or not at a certain location. If it appears that the chance to find sufficient water in the reachable underground is small it may be necessary to call off the drilling at the site. If after surveying several sites in the community area it becomes apparent that it is unlikely that a suitable site can be found it will be necessary to call off the drilling completely. In this case alternative drinking water sources may need to be developed with the community later (e.g. piped drinking water, rainwater catchment at roofs etc). The outcome of the survey should be clearly communicated to and be accepted by the involved community.

4.2 Tasks of the project coordinator 

· Plan the activity for each involved community. Make sure that for each community it is planned when this activity will take place, who of the fieldworkers will join the geophysical survey team, and who will inform each community when the geophysical team will start in their area.

· Join the fieldworkers regularly into the field during this step of the project process and monitor how they do it. Pay special attention to the way they facilitate that women have a say in the selection of preferred drilling sites. Make notes. Discuss the results of the activity with the fieldworker directly afterwards, give feedback to him/her and discuss together what can/should be improved.

· Control that a hydro-geological survey report is sent to your organization by the involved company. The company should not be paid their last instalment for the work until the report has arrived and its quality and completeness (covering all boreholes) have been controlled by the project coordinator. Make sure the report is stored in the proper project file.
· When the activity is completed control together with the involved fieldworker(s) whether the project monitoring form was filled correctly for this activity (the form is presented in Annex 1). If so, sign for approval of the activity in this form. 
4.3 Tasks of the fieldworker (per survey)

1. Control that the geophysical survey team carries out at least three different soundings in a proper way. Ask the community members (especially the women) where they want to have a hand pump and ask the team to do a first sounding at that location (if the site is not suitable they should discuss other sites with the community and agree with them on at least three sites to do soundings). To carry out a sounding means that lines are set out with each time a number of different distances between the current electrodes or that measurements are done at several locations with each time the same distance between the current electrodes. You can determine whether a sounding is executed properly as follows: 

· measurements should not go much deeper than 50 m (the accuracy becomes too low beyond 50 m depth) 

· In a later version of this manual other control actions enabling a fieldworker to determine whether a sounding is done properly will be introduced here. 

If the team does not get good results at either of the soundings it should go to another nearby place that is also acceptable to the villagers and execute soundings there. If after several soundings it becomes apparent that it is unlikely that a suitable site for drilling can be found in the whole community area this should be clearly communicated to the community. In this case alternative options for drinking water development should be assessed in a later phase (and probably as part of another project). 

2. Control that access to the selected site is OK. Inspect, together with the leader of the drilling team or the driver of the drilling rig, the roads to the site to make sure the drilling rig and all the equipment can reach the site safely. Give hereby special attention to: the strength of the bridges, large overhanging tree branches, obstacles close to the road, sharp curves. Remember that the drilling rig also has to be able to go back after a few days. If accessibility is strongly depending on dry circumstances consider drilling during the dry season. Important is that the drilling team decides whether the site can be reached because it is their responsibility to get to the site with all the equipment. It may be necessary that the community clears the access road.

3. Control that the selected site is suitable for the drilling works to be carried out:
a) the ground around the site should be firm and solid and even for proper jacking up during drilling.

b) it should be possible to clear enough space for the drilling rig (up to at least 10 m around it) and make it possible for the drilling rig to reach the site and be installed properly. 

4. Let landowner(s) and village representative sign a declaration for approval of the selected site. See Annex 7 for an example of such a declaration. The declaration should be made up in three-fold and all three copies should be signed by landowner, fieldworker and village representative (for instance the village head). Provide one signed copy to the community (to project committee and/or village representative). Provide one signed copy to the landowner. Take one signed copy to your office and put it there in the proper file. If the landowner refuses sign the declaration you should contact the local authorities and discuss the problem with them and the landowner. If no solution can be found another site will have to be selected.
5. Control that the site selected for drilling is marked clearly and that you know the site by head (sometimes local people move around the marks). 
6. Fill in the project monitoring form for this activity (the form is presented in Annex 1).
5 Signing a project contract with the community

5.1 Explanation

When the result of the hydro-geological survey is positive (i.e. indicating a sufficient chance for finding groundwater) and your organization has the funds and the motivation to go ahead with the project, it becomes time to work on the project contract with the community. An example contract should be discussed with the community. Changes proposed by the community may need to be taken up in the contract. After both sides (community and your organization) agree that the contract is OK it can be signed. An example of a community contract for a borehole and hand pump project is presented in Annex 9. This example should be studied carefully by your organization and transformed into an example contract that is suitable for the situation in most communities in the area where your organization operates.
5.2 Tasks of the project coordinator 

· Adapt the example contract provided in this manual into an example contract suitable to the situation in most communities in your area.

· Plan the activity for each involved community. Make sure that for each community it is planned when this activity will take place and who of the fieldworkers will execute the involved activities.

· Join the fieldworkers regularly into the field during this step of the project process and monitor how they do it. Make notes. Discuss the results of the activity with the fieldworker directly afterwards, give feedback to him/her and discuss together what can/should be improved.

· Adapt the community contract to the specific situation in the community if required. This should only be done if adaptations are requested by the community and if you feel the requested adaptations are acceptable to your organizations. Be careful though with adaptations: the example contract is based on a lot of practical experience with such contracts: changes may create gaps or errors in the contract that may lead to misunderstandings or even conflict by the time problems arise (the main function of a contract is to solve or prevent conflict when problems arise). Adapt the contract together with the fieldworker who was involved in the discussions regarding the contract with the community.

· When the activity is completed control together with the involved fieldworker(s) whether the project monitoring form was filled correctly for this activity (the form is presented in Annex 1). If so, sign for approval of the activity in this form. 
5.3 Tasks of the fieldworker

· Have a meeting with the community to explain the contents of the community contract. In the meeting read slowly through the contract, asking each time whether people have understood the text and whether they agree with it. If people want to change things, ask the community to vote for those changes. Write down the proposals for changes that get a majority voting. For those proposed changes of which you know that they will not be accepted by your organization explain why your organizations recommends not to include that adaptation and try to convince the participants that they should accept not to go ahead with the proposed change. For other proposed changes explain that you will discuss these with your project coordinator and that you will include those changes that also your organization agrees with.

· Adapt the contract if required. Discuss the proposed changes with the project coordinator and adapt the contract as far as this is acceptable to your organization and believed necessary to suit the contract better to the circumstances and the priorities and wishes of the community.

· Sign the contract with the community. Depending on the circumstances and the preferences of your organization and other the signing may be done by you, your project coordinator or your manager. Beside the signatures from representatives of the community, sometimes also a representative from the district authorities signs the contract.

6 Training of masons

6.1 Explanation

Professional masons are required for the construction of the above ground-level parts of the borehole, such as the borehole platform, drainage canals and washing slab. We assume here that your organization will take care of these works and not the contractor. If so your organization will need to make sure that there are a number of competent masons who are capable and motivated to execute those works properly together with people from the communities. In order to be sure that the professional masons will perform to the desired quality standards, they may need to be trained. If these masons have never received training by your organization we recommend that you train them no matter how high you think their professional level is. Masons that have been trained by your organization should take part in refresher training courses from time to time. 

Masons may be used for instance to apply a certain (usually poorer) mix of sand and cement in the mortar while your organization wishes to use another mix. In a training this should not only be communicated to the mason but it should also be explained to the mason why this is necessary up to the level that the mason not only understands it but also appreciates it and is aware of the importance of it. Preferably the masons should experiment themselves with different qualities of work to experience what is best. For the training of the masons we recommend that you make use of the CIQS manual Technical principles for project professionals. This manual contains detailed explanations of the standards and working methods that masons should use. A training course for masons is required only once in a while, not each time when boreholes are drilled. If the masons your organization is working with regularly have not been trained we recommend that your organization trains them before starting the drilling of boreholes. Therefore we give some explanation here of how masons can be trained.

6.2 Tasks of the project coordinator 

1. Planning. Make sure that it is planned when the masons will be trained and who will do the training. If your organization wishes to hire another organization for the training of masons you will need to prepare the training course with that organization and make sure that they will use the proper technical standards as indicated in Technical principles for project professionals. We recommend that the masons (and in the same time also yourself and the fieldworkers) are trained on the following topics:

· Concrete mixtures

· Pouring concrete

· Curing concrete

· Reinforced concrete

· Quality of bricks

· Brick laying

Use Technical principles for project professionals (use the methods and the quality standards described in this manual) for the training course and also provide a copy of the manual to each mason (if the manual is not available in the local language see to it that it gets translated first). If masons can’t read and write you can still provide them the manual. The manual contains many instructive drawings and others can help the masons when they study the document. A good way of training masons is to invite them to take part in the actual construction of the above ground parts of a borehole in a first community where a borehole has been realized. At this location you can work with the masons, realizing the construction works together, based on:

· the designs your organization made for the above ground facilities (standard designs are presented in Annex 14), and 
· the construction methods and quality standards described in Technical principles for project professionals. 
Discuss the work together with the masons and the reasons for doing things in the way they are to be done. Let each mason experiment with things he didn’t know about yet and observe whether they have understood things well and are motivated to apply them. Make sure that also the fieldworkers understand everything well because they are to monitor the works of the masons and should therefore also know well how and why things need to be done as described in Technical principles for project professionals.
2. When the activity is completed fill in the project monitoring form together with the involved fieldworker(s) for this activity (the form is presented in Annex 1). When you are convinced that the activity has been properly executed and the form properly filled in for this activity sign for approval of the activity in this form. 

3. Make sure that if any problem has developed it is solved.
6.3 Tasks of the fieldworker

· Take part in the training course.
· Assist in the course if required. In case the project coordinator wants you to fulfil a certain function in the training course, then prepare this together with the project coordinator and execute this function during the training course.
· Fill in the project monitoring form for this activity together with the project coordinator (the form is presented in Annex 1).
PART 2

Borehole implementation

7 Preparation of the project committee

7.1 Explanation

The project committee will have the following tasks:

· Ensuring the realization of proper local materials required.

· Collection of 100 USD.

· Ensuring sufficient labour and proper organization of the work by community members.

· Ensuring the provision of food and drinks to those who work on site, including the professionals of the involved company(ies).

· Ensuring proper storekeeping and administration of project materials.

· Monitoring of all activities on site during the execution of the works and informing the involved fieldworkers and project professionals about any problems observed.

The project committee members (and possibly also others who are involved such as village heads and other key persons) will need to be prepared for these tasks. They need to make a plan for the organization of the work and labour on site. They may need to organize a store and storekeeper. And they need to make a plan for monitoring of the work. The fieldworker can prepare the project committee for these tasks within half a day.

7.2 Tasks of the project coordinator 

· Just before starting with the borehole implementation activities control once again whether all preparation activities have been properly executed. If not, you should not accept to go ahead. It is important to first finalize the preparation activities before going ahead with implementation activities. 
· Planning. Make sure that it is planned for each community when the committee will be prepared for the project, who of the fieldworkers will execute this activity, and who will inform the project committee about it. Assess whether it is possible to prepare the committees from several involved communities together (in order to spare time and money).

· Join the fieldworkers regularly into the field during this activity and monitor how they do it. Make notes. Discuss the results of the activity with the fieldworker directly afterwards, give feedback to him/her and discuss together what can/should be improved.
· When the activity is completed control together with the involved fieldworker whether he/she has filled in the project monitoring form correctly for this activity (the form is presented in Annex 1). If so, sign for approval of the activity in this form. 
7.3 Tasks of the fieldworker (per community)

1. Agree with the project committee on a date and time for the preparation meeting. Ask the committee to invite also other persons who may be involved in the activities like for instance village heads, the person who will act as storekeeper, and possibly other persons. The preparation meeting takes half a day. Take store cards with you.

2. Explain the goal of the preparation meeting: to brief the project committee about what will happen in the implementation phase of the project and to prepare the committee for its function in this phase.

3. Summarise the activities the community has gone through so far such as PRA, contributions, and that funding for the borehole has been found. 

4. Give a brief overview of what the community can expect in the implementation phase:

· siting of the borehole (probably already done)

· collection of money by the community

· collection and transport of local materials by the community

· drilling

· construction of above ground facilities

· borehole functioning assessment and possibly a borehole use assessment

· acceptance by and handover to the community of the borehole, hand pump and all other included facilities.

5. Explain that the community has to organize proper storage before the start of the works. Discuss with storekeeper and project committee that the following conditions need to be fulfilled:

a. The storage room has the following characteristics:

· Dry floor.

· Good roof that does not leak.

· Sufficient protection against wind, rain, excessive heat and moist.

· Near the project site.

· Possibility to close the store properly against thieves (possibly some extra locks may need to be put in place; your organization can help by providing these). If there is a danger for thieves at a night guard will be required who should be provided by the community and be controlled during the night on a regular basis by the committee members. Ask the project committee to organize this!

· A trustworthy and capable storekeeper.

· Sufficient space for all materials that will need to be stored.

· In case the storage room needs to be improved, let the project committee make a plan on how and when they will do this (control later whether the storage room is good enough). If a community has no proper store available investigate who in the community can store materials in their huts and to what extent certain equipment can remain outside on the project location (a guard, provided by the community, will definitely be needed then).

b. Use proper storekeeping principles. The most important ones are:

· Cement, lime etc. should never be put on the ground, but on pallets or on a good piece of plastic in order to prevent that moisture enters from the ground in to the cement. (Your organization may lend out plastic for this purpose).

· Only the storekeeper should be responsible for keeping the materials safe and for doing the material administration. He/she should use the store cards (see Annex 4) for each type of material stored. Provide sufficient store cards to the project committee and explain to the project committee members and the storekeeper how they should be used and filled in.

· Work according to the ‘first in first out’ principle: if for instance bags of cement were delivered to the store a week ago these bags should be used before the bags that were delivered yesterday. This is to prevent that materials get too old for use.

· Also the tools and equipment should be stored every night in the store. The storekeeper should control each day whether all tools and equipment are still complete. Fill in a store card for each type of tool and equipment!

3. Discuss the provision of food for the workers. Discuss with the project committee what food will be provided to the workers (villagers who assist, project professionals, fieldworker and the workers of the involved company(ies) who are on site). Also drinking water may need to be provided to the workers. In the project implementation plan (see below) the committee will fill in who will deliver and prepare the food and drinking water. If the water is of poor quality your organization may have to provide clean water itself to the workers.

4. Discuss the monitoring tasks of the project committee. Explain the ‘Community monitoring form for borehole implementation works’ (see Annex 2) to the project committee members and discuss how they can monitor the activities in a proper way. Explain that the form contains several columns and that each column is for one borehole. If in the community only one borehole is realized they should only fill in one column. If more boreholes are realized in the community they should use one column for each borehole. In case the number of boreholes is larger than the number of columns the project committee should get more monitoring forms. It is important that the committee members decide who will do the monitoring in each project activity. The monitoring form should be filled in duplicate: one copy will remain with the project committee and one copy will at the end be given to your organization so that it can file the form in its filing system.

5. Help the project committee to make a project implementation plan. Start by discussing each project implementation activity shortly (the activities are presented in the ‘Borehole project implementation plan form’ presented in Annex 3). Then ask the committee to make a plan for their inputs in each of these activities by filling in the project implementation plan form. Provide advise to the project committee members when they fill in the form. On the next page the form is also presented but with text in brackets explaining what things should be filled in by the project committee. The project committee keeps the filled in project implementation plan form in its possession so that it can work with it.

6. Close the meeting. Ask whether there are any questions left and discuss these. Explain that it is now up to the project committee to ensure that they work according to the plan. Then close the meeting.

7. Fill in the project monitoring form for this activity (the form is presented in Annex 1).

Borehole project implementation plan

	Activity
	Period
	No. of community members required to execute the activity
	Who will organize the activity
	Who will provide food to the people executing the activity
	Remarks


	Collection of 100 USD for O&M, and putting the money on a bank account
	Specify the period the committee feels it will execute this activity. 
	Specify who will open the bank account, who will inform the community members about the money collection, who will collect and administrate the money and who will put the money on a bank account.
	Describe who will organize this activity (describe per sub-activity)
	Not applicable
	This activity covers the following sub-activities:

· Open a bank account

· Inform the community about the need to collect the money.

· Collection of the money and administration of it. The committee should determine how the money will be collected and administrated.

· Put the money on a bank account. The committee should describe how the community can withdraw money from it (who are the signatories and who decides when money can be withdrawn from the bank)

Your organization may need to assist by recommending the community to the bank for opening a bank account (see Annex 6 for an example of a recommendation letter)

	Storage of project materials
	Specify the date the committee feels that proper storage can be ready.
	(Specify who will organize the storage space, who will repair it if required, and who will be the storekeeper)
	(Not applicable)
	

	Collection and transport of materials
	Specify the period during which the committee feels the community can collect and transport the local materials. The required local materials should preferably be available on the project site before drilling starts.
	(Specify how many people from the community are required per day during the activity period)
	(Describe who will organize the labourers)
	(Describe who will provide food to the people collecting and transporting the materials)
	The project committee should assess where the required local materials can be collected. If the distance is too far for transport by foot and if they cannot mobilize suitable transport means themselves they should request the fieldworker assistance by his organization with vehicle transport.


Borehole project implementation plan continued

	Activity
	Period
	No. of community members required to execute the activity
	Who will organize the (sub-)activity
	Who will provide food to the people executing the activity
	Remarks

	Drilling of the borehole and installation of the hand pump
	The period depends on the drilling company. As soon as the schedule is known the fieldworker will inform the community about it
	Fill in how many community labourers are required during drilling and who of the project committee will monitor the works (assume a drilling period of three days)
	Specify who of the community will organize the community labourers for this activity and the food provision to them (usually several members of the project committee)
	Describe who will make the food for the people working on site (usually 6 to 10 persons will be working on site during drilling for two to ten days depending on the drilling technology used)
	People working on site are:

· Field worker

· Drilling team members

· Community labourers

· Project committee members who monitor the works

The community should see to it that drilling is done in the presence of the community and the field worker

	Construction of above ground facilities
	Define in general terms and as soon as the exact drilling dates are known fill in a more exact date.
	Fill in how many community labourers are required during the above ground construction works and who of the project committee will monitor the works (assume a construction period of 5 to 8 days)
	Specify who of the community will organize the community labourers for this activity and the food provision to them (usually several members of the project committee)
	Describe who will make the food for the people working on site (assume a total of 6 to 10 persons will be working for 5 to 8 days)
	People working on site are:

· Field worker

· Professional mason (paid by your organization)

· Community labourers

· Project committee members who monitor the works

	Borehole functioning assessment
	Specify the date both committee and fieldworker feel the assessment will be done (define in general terms and as soon as the exact drilling dates are known fill in a more exact date).
	Fill in who of the community will participate in the assessment
	Specify who will organize the assessment (usually the fieldworker together with one or two project committee members)
	Not applicable
	The assessment is done by fieldworker and usually some project committee members together

	Borehole use assessment
	Specify the date both committee and fieldworker feel the assessment will be done
	Fill in who of the community will participate in the assessment
	Specify who will organize the assessment (usually the fieldworker and two pr​o​ject committee members)
	Not applicable
	The assessment is done by a fieldworker and usually some project committee members together

	Community meeting and hand-over
	Specify the date the committee feels the meeting and hand-over will take place (define in general terms and as soon as the exact drilling dates are known fill in a more exact date; usually it is about three months after completion of the works).
	Fill in who of the community will participate in the meeting and hand-over (preferably a good representation of all community members, including rich and poor, women and men, young and elderly etc.)
	Specify who will organize the meeting, ceremo​nies, the invitations, etc (usually one or two project committee members)
	In case the community wishes to provide food during the committee should organize and determine the persons to make the food.
	The field worker and usually the project coordinator and/or the manager attend this activity.


8 Collection of 100 US dollars
8.1 Explanation

Each project community has to collect a sum equivalent to 100 USD and put this on a bank account. In the contract it is included that this money is to be used by the community for spare parts and tools required for the operation and maintenance of the borehole and hand pump. If the community is not in time with collecting this money it risks to be excluded from getting a borehole. The project committee has determined in its project implementation plan how, when and by who the money will be collected, administrated and put on a bank account. Your organization will need to provide some assistance to the project committee to enable it to do so and monitor whether they do it properly. You may have to define certain extra rules regarding the contributions. For instance, to what extent do you want the community to pay the contributions itself. Will you for instance allow the community to pay the contributions from certain taxes, contributions by authorities etc?

8.2 Tasks of the project coordinator 

· Plan together with the fieldworkers for each community who will facilitate the activity.

· Type and print out bank recommendation letters for the communities that require such a letter (see Annex 6 for an example of the letter) and ask your manager to sign them in the name of your organization.

· Join the fieldworkers regularly into the field during this step of the project process and monitor how they do it. Make notes. Discuss the results of the activity with the fieldworker directly afterwards, give feedback to him/her and discuss together what can/should be improved.
· When the activity is completed control together with the involved fieldworker whether he/she has filled in the project monitoring form correctly for this activity (the form is presented in Annex 1). If so, sign for approval of the activity in this form. 
8.3 Tasks of the fieldworker (per community)

· Monitor progress of the project committee in the execution of the sub-activities as they have put themselves in the project implementation plan. If required visit them and have discussions about the progress. 

· Control that the community has put the money on a bank account in accordance with its project implementation plan. If not, communicate to the project committee members that they should preferably finalize this activity before drilling starts (otherwise the chance is high that they will collect the money any more; this will then cause problems once the community needs to do payments for maintenance works). In case there are other communities also waiting to get a borehole you can warn them for the danger that their borehole may be given to another community if they are not quick enough with collecting the money. Of course you should first listen to their arguments why they have difficulties in collecting the money and see how you can assist them to solve the problems.
· Fill in the project monitoring form for this activity (the form is presented in Annex 1).
9 Storage of project materials 

9.1 Explanation

The community should make available a dry space for the storage of the project materials as planned in the project implementation plan of the project committee. Especially cement should be stored dry and not on the ground. One person, the community storekeeper, should be made responsible for keeping the materials safe and for doing the material administration. This person should use the store cards presented in Annex 4 for each type of material stored.

9.2 Tasks of the project coordinator

· Discuss with the fieldworkers whether each community has a proper store and a storekeeper and whether the storekeeper has been instructed on how to work with the store cards and indeed works well with them.

· When the activity is completed control together with the involved fieldworker whether he/she has filled in the project monitoring form correctly for this activity (the form is presented in Annex 1). If so, sign for approval of the activity in this form. 
9.3 Tasks of the fieldworker (per community)

· Control whether the project committee prepares a store and storekeeper according to its project implementation plan and according to the conditions for storage as discussed during the preparation of the project committee. If necessary go through these conditions once again with the members of the project committee: should be a dry place, out of the sun, that can be closed well with a lock, with the possibility to store especially cement above the ground or otherwise with a piece of plastic between the ground and the cement bags (see further the conditions described in chapter 7).

· Check whether the storekeeper is using the stock cards properly. Explain him/her the use of the stock cards once again if necessary (see the example store card in Annex 4) and provide this person with sufficient stock cards.

· Fill in the project monitoring form for this activity (the form is presented in Annex 1).

· During future visits observe whether the storekeeper is properly fulfilling his/her duties. Provide advise if required.

10 Collection and transport of local materials

10.1 Explanation

Each community will have to collect or buy hardcore, aggregate stones, gravel and sand for the borehole platforms, the washing slabs, and the drainage works. Depending on the design used, also a number of bricks may be needed as a basis for the washing slab and borehole platform. These can be bought or produced by the community. Wooden poles will need to be collected or bought by the community for the fence around the borehole. 

If materials need to be collected at a location which is too far for transport by the people themselves (usually this is the case when the collection site is further than 3 km from the project site), your organization may decide to organize and pay for vehicle transport of these materials. All required labour for collecting, loading and unloading the materials then needs to be provided by the community. 
When using the standard design for above ground facilities (see Annex 14) the following local materials are required:

	            Facility

Local material and labor
	Platform + drainage canal
	Washing basin
	Fence
	Cattle trough (optional)
	Total (without cattle trough)
	Total (with cattle trough)

	Sand (in m3)
	0,44
	
	
	
	
	

	Gravel (in m3)
	0,88
	
	
	
	
	

	Hard core (in m3)
	-
	
	
	
	
	

	Bricks
	-
	
	
	
	
	

	Water for applica​tion in the concrete mixture (in liters)*
	182
	
	
	
	
	

	Skilled labour (in person days
	1,0
	
	
	
	
	

	Unskilled labour (in person days)
	4,0
	
	
	
	
	


* For curing of the concrete much more water is required.

The above Table to be filled in
The local materials need to fulfill certain quality norms depending on what they are to be used for. In the above ground works the main use of local materials is for concrete, mortar and fences. Detailed descriptions of the required quality of each of the involved local materials can be found in the CIQS manual Technical principles for project professionals. Here under we provide a summary overview of the most important quality aspects involved with these materials:

· Sand. Sand should be clean and of a size smaller than 5 mm. You may need to sieve the particles with a 5 mm sieve to remain with the fine aggregate. Often the sand obtained from a river bed is OK, but if in doubt check with local builders where the best sand can be obtained. Sand must be ‘sharp sand’ not soft. Sometimes river sand can be too fine or can contain too much clay to make proper mortar or concrete. In such a case the sand should not be used and other sand will need to be found.

· Gravel. In most cases gravels should not be bigger than 20 mm for reinforced concrete and not bigger than 25 mm for un-reinforced concrete (the minimum size in both types is 6 mm). If necessary request the community to (further) crush the rough aggregate with hammers. The rough aggregate needs to be clean. If it is not it needs to be washed. The gravels also need to be durable. If they contain biodegradable particles or very soft rock particles other aggregate needs to be found. The best rough aggregates are those with rough edges, for instance crushed rock.

· Water. Water should be as clean as possible. Water is required both during construction in the mortar and concrete mixtures and after construction, too make the surface wet in order to ensure proper curing of the concrete or brickwork. In the mixes of concrete and mortar often too much water is used (because this makes it easier to make the mix) which weakens the construction.

· Hardcore. Hardcore should be hard stones, preferably stones that do not suck moist. Depending on what they will be sued for the sizes of hardcore stones are half the size of a fist up to about 15 cm in diameter.

· Bricks. Bricks should be of the proper form and dimensions and should be hard enough. Hardness can be controlled by hitting two bricks against each other. This should give a somewhat metallic sound.

· Timber. Fresh cut timber should be properly stacked, dry covered and free from the ground in a place where the wind can dry the timber for a number of months, depending on the weather conditions. Before accepting timber for construction it should be controlled whether it is: sufficiently dried/seasoned, not bent (making it useless for construction), containing too many cracks. Depending on how well the fence will be constructed these criteria should be applied more or less strictly.

10.2 Tasks of the project coordinator 

· Plan together with the fieldworkers for each community who will facilitate the activity.

· Join the fieldworkers regularly into the field during this step of the project process and monitor how they do it. Make notes. Discuss the results of the activity with the fieldworker directly afterwards, give feedback to him/her and discuss together what can/should be improved.
· Organize vehicle transport when required.
· When the activity is completed control together with the involved fieldworker whether he/she has filled in the project monitoring form correctly for this activity (the form is presented in Annex 1). If so, sign for approval of the activity in this form. 
· Make sure that if any problem has developed it is solved.
10.3 Tasks of the fieldworker (per community)

· Control, preferably before or during collection, whether the local materials are of sufficient quality for use in the construction works (see the quality requirements in the table presented earlier in this paragraph and the more detailed descriptions in …). You should stop the collection of materials if you are of the opinion that the quality of the materials is insufficient! If this is the case meet with the project committee to make a new plan for collection of local materials as soon as possible.

· In case assistance by your organization with vehicle transport is required inform the project coordinator about this well in advance (so that he has time to prepare for vehicle transport). Usually a vehicle should be organized if the distance from collection to project site is more than 3 km, but this depends of course very much on the circumstances (assess what transport means the community can mobilize itself). Make sure that if a vehicle is arranged the project committee is aware when it comes and organizes sufficient labour to be at the collection site in time. In case the vehicle is delayed the project committee should be informed about this as fast as possible (discuss on beforehand with the project committee what you feel is the chance that the vehicle could be delayed, but that despite such a chance of delay the community should try its best to have the required labour on the collection site when the vehicle is supposed to come).

· Control whether the community is in line with the time schedule for collecting the materials as included by the project committee in the project implementation plan. If you feel that the collection of materials progresses too slow discuss this with the project committee. If they do not catch up sufficiently they risk being excluded from the project (all required local materials will need to be on the project site preferably at least one week before drilling starts).

· If any other problems arise with the collection of materials discuss the problems with the project committee and try to find solutions together.

· Fill in the project monitoring form for this activity (the form is presented in Annex 1).
11 Drilling of the borehole and installation of the hand pump

11.1 Explanation

The drilling works will be executed by a drilling team, usually consisting of people from a company specialized in this work. The drilling team is assisted by people from the community. The drilling of a borehole is such a crucial part of the project that proper supervision is absolutely necessary. This is the responsibility of the project coordinator and the fieldworker. Supervision in the way we define it includes monitoring of the drilling works, informing the drilling team if things are not done properly, and ordering the drilling team to correct things if this is required (possibly the drilling company or the authorities will also send someone they call supervisor, who may have similar or different tasks than the tasks of the project coordinator and fieldworker). The involved project coordinator and field workers will have to prepare themselves very thoroughly for their supervision tasks every time when a borehole is drilled. The reason that such thorough preparations are needed are twofold:

· Supervision of drilling works requires very specific actions. 

· Supervision of drilling works is an activity that will probably not be executed by the project coordinator and field workers on a very regular basis. Therefore experience may have declined over time. 

Project coordinator and fieldworkers should prepare themselves thoroughly as follows:

1. Read and understand the explanations about borehole drilling presented in Annex 8. 

2. Read and understand the drilling part of the project monitoring form as presented in Annex 1, and

3. Discuss the work with experienced colleagues (from the own and, if possible, from other organizations).

4. In case the contractor will train the caretakers, it is important that the community elects the caretakers before drilling starts. See paragraph … for a description on how to facilitate a proper election of caretakers.

11.2 Tasks of the project coordinator 

· Make a drilling plan together with the drilling company so that for each community it is planned when drilling will take place.

· Discuss the drilling plan with the fieldworkers and plan for each community who will supervise the drilling works and who will inform the communities about the dates of drilling.

· Ensure that you and the fieldworkers prepare yourselves properly before the drilling works start. Read through Annex 8 and study the borehole drilling monitoring form. Discuss the details together until each feels confident that he or she can properly supervise and monitor the drilling works.

· Join the fieldworkers into the field during the drilling works. Actually you should be in the field most of the time during drilling. This is such a crucial part of the project that it is good when you yourself and a fieldworker are both on site to supervise and monitor the drilling works. In the same time you can monitor how the fieldworker on site performs his supervision tasks and especially how he fills in the project monitoring form for this activity. Make notes and help the fieldworker to fill in the monitoring form properly if required. Discuss the results once again (both the results of the drilling works and the performance of the fieldworker) with the fieldworker directly after drilling has been completed, give feedback to him/her and determine together what can/should be improved. Whenever during the drilling works (you feel that) things are done improperly by the drilling team you should discuss this immediately with the fieldworker and the drilling team and make sure that the drilling team corrects things. If required you stop the works temporarily in order to discuss things with your manager.
· When the activity is completed control together with the involved fieldworker whether he/she has filled in the project monitoring form correctly for this activity (the form is presented in Annex 1). If so, sign for approval of the activity in this form. 
11.3 Tasks of the fieldworker (per borehole)

11.3.1 General tasks of the fieldworker throughout the drilling process

· Fill in the project monitoring form for each step in the drilling process. After completion both the supervising fieldworker who has filled in the form, the leader of the drilling team, and a representative of the community should sign for approval. 
· Ensure that the site remains clear and safe. Keep controlling for safety pur​po​ses that the site is always clear of obstacles, children do not enter the site and that all people in the working area wear helmets, and that none of the workers use alcohol, just before or during working on and by the rig.

11.3.2 Tasks of the fieldworker during the preparations for drilling

· Inform the community about the date drilling will start and help the project committee to further fill in the ´period´ column in their project implementation plan. Also inform the project committee about the possibility of delays, i.e. that they should always count with the possibility that the drilling team arrives one or more days later for instance.
· Ensure that together with the project coordinator and the other field workers you prepare yourself properly before the drilling works start. Read through Annex 8 and study the drilling part of the project monitoring form (the form is presented in Annex 1). Discuss the details together until you feel confident that you can properly supervise and monitor the drilling works.

· Make reconnaissance visits to all sites with the leader of the drilling team. Check the markings (put there during the geophysical surveys) and the accessibility. If you are not sure any more about the exact site, contact the fieldworker and community members who were on site during the geophysical survey. Also use maps and other information available to retrace the site. In case of ANY doubt, contact the leader of the team that executed the geophysical survey. Remember that the location is sensitive to a few meters. Shifting the site without knowledge may decrease the success considerably! If accessibility is poor despite earlier assessments (for instance due to bad weather conditions) you should either mobilize the community to improve access or postpone the drilling works. Any delays in this case are for account of the drilling contractor because they have agreed themselves before that access was OK.

· Discuss the drilling work with the drilling team. Discuss the drilling process, instructions for the driller (see Box 1 further down) and other things you feel are important. Also inform the drilling team that you, the fieldworker are the one who decides about who will communicate, if necessary, with the community, government officials, and possibly the press, about the drilling operation. Discuss also that in case of disagreement between you and the drilling team you have the right to reject ANY of the drilling staff members, including the Driller himself, and stop the drilling work (this right has been laid down in the drilling contract). In any case of disagreement between drilling team and fieldworker the fieldworker should make sure that everything is written down and signed for by both the driller and himself. Situations have occurred where the discussions with the drilling team/driller reached a point where the fieldworker was intimidated. In such situations, stay calm and listen to the arguments given. If needed propose to stop the works temporarily and get backup from your office.

· Make sure that the drilling team puts up the drilling rig properly at the exact site that was selected during the geophysical survey. Also control that they use a water (or bubble) level to set the rig exactly perpendicular to the ground to ensure that the drilling bit will, once it starts to work, go exactly vertically down into the ground. All drillers know how to work with a water or bubble level and that it is important to do so, but in practise they do not always do it. A straight hole down improves the penetration rate during drilling and reduces the chance of collapsing. The latter is especially of importance when temporary casing is replaced by permanent PVC casing. Additionally, a straight hole facilitates the installation of the pumping pipes after drilling.

· Control that the drilling site is properly prepared. Preparation of the site is the responsibility of the drilling team. It involves clearing and fencing off the area (in a circle of at least 10 m from the drilling rig, thus a diameter of 20 m; the fence is mainly meant to avoid interested children to come near the rig with the risk of injuring themselves and obstructing the drilling team). Fencing may not always be required: (1) if the drilling only lasts one day, (2) if drilling equipment is used that can hardly do any harm to children (but then the hole should always be covered properly and a guard should remain on site outside working hours).

· Check drilling materials. Before drilling starts you and the leader of the drilling team should together check the drilling materials (see Box 2 further down). In case you feel that any of the materials are not in order, discuss this with the drilling team. Be aware of missing materials/equipment. Often such things as tremmie pipes, bentonite, and viscosity measurement tools are lacking.

	Box 1 : Instructions for the driller

1. Drill the borehole at the exact locations where the peg was placed by the surveying hydro-geologist.

2. Align the rig properly during rigging in order to drill a vertical well.

3. Note date/ day /time when drilling of the hole commences.

4. Record all details on borehole location and enter all subsequent details as they are observed. 

5. In case of rotary drilling: drill through the overburden using a 10 5/8 bit, either a drag bit or a DTH up to the hard weathered rock. If the formation is collapsing, use foam (polymer) to stabilize the walls of the hole, or use temporary casings to stabilize the walls of the hole.

6. In case of rotary drilling: when hard formation (rock) has been reached, pull out the drill string and the 10 5/8 inch bit. Drill 3.0 m into the hard formation using an 8 inch or 6 inch bit and then pull out the string and the bit.

7. In case of using temporary casing: install the temporary casings up to the weathered rock.

8. Temporary casings should remain in place and only be retrieved during gravel packing process.

9. In case of hard rock drilling: drill 4 - 6m into the hard rock using 4.5 inch DTH or 6 inch DTH to prove that the formation is hard rock. Continue drilling with 4.5 inch or 6 inch DTH up to final depth.

10. Estimate the yield in m3 /hr during drilling process and development. The estimation should be done using a calibrated bucket.

11. Monitor drilling penetration rate and record any sudden changes in penetration rate and the yield during drilling. 




	Box 2 : Actions required for the control of drilling materials

a. Control all bits on quality and proper diameters. The choice of the proper bits is the responsibility of the drilling team.

b. Drilling pipes, temporary and permanent casings need to be checked on diameters, number, length and straightness.

c. Screens need to be checked for proper slots and should have a quality mark (or be thoroughly self-made in case of the use of alternative drilling techniques). A screen consists of a slotted segment of casing. These are the parts that will allow water to flow from the underground into the borehole. They are placed in the parts in the underground that contain water (the aquifers). The slots in the screens can be horizontal and/or vertical and have in general a width of 1 mm in width. Screens are weaker than plain screens. The forces applied on them should therefore not be too large

d. Gravel needs to be clean and in sufficient quantity (about 1m3/borehole??? Determine the amount by …..). The grains of the gravel should be hard, well-rounded (of alluvial origin), ///????and in size between 0.5 and 2.5 cm diameter. You can determine the minimum and maximum diameter sizes of the gravel by taking with you two sieves made of a wooden frame with mesh wire. In one sieve the mesh wire has holes of 2.5 cm diameter and in the other it has holes of 0.5 cm. Put some of the gravel of the sieve with mesh wire holes of 2.5 cm. In principle all gravel should fall through. Then put some gravel on the sieve with mesh wire holes of 0.5 cm. Now in principle no gravel or other particles should fall through. Repeat this test a couple of times with different gravels. If during the sieving with 2,5 cm wire mesh holes a lot of large gravels remain on the sieve or if during the 0,5 cm wire mesh seiving a lot of small gravels, sand and dust fall through the sieve, you should refuse the gravel. The drilling team then either has to bring in new gravel or better sieve the gravel already on site.????//////

e. Grouting pump and accessories need to be checked for condition and quantity.

f. Borehole caps size needs to be checked.

g. Check that screens and casings are manufactured in accordance with DIN 4925 (see Annex …) and screwed trapezoidal threaded joints.

h. Control that the driller and/or technician check the condition of all parts of the machines before starting. This is needed because if the machine stops working during the drilling process, both time and equipment may get lost. Additionally they should check the condition of rotation head and tanks for oil leakages as they can contaminate the hole.


11.3.3 Tasks of the fieldworker during drilling

· Control that the drilling bit is chosen in such a way that the difference between the outer diameter of the casing and the diameter of the hole will be at least 1,5 but preferably 2 inch or more. 
· Control that the driller carefully considers the need of temporary casing during drilling. Temporary casing needs to be inserted during drilling only if there is a danger of collapsing of the hole. Such danger is present when:

a. there are indications of collapsing e.g. cuttings are blown out when no drilling is done. 

b. a water strike has been encountered in the overburden. 

It is very important that if temporary casing is used it reaches the bottom of the hole. If not this means that there is an opening between the bottom of the casing and the hole. Soil/formation particles can in such a case enter the borehole and it will be difficult to properly develop the borehole at a later stage. See Annex A8.1.3 for further explanations.

· Check whether the team has controlled the viscosity of the drilling mud if a drilling mud is used (see Annex A8.1.2 for further details).

· Determine the drilling depth by counting the number of drilling pipes used from the first drilling pipe onwards (put a stripe on a paper for each drilling pipe inserted). Whenever the pipes are taken out count them again as a double check. As you know the length of the drilling pipes you can easily calculate the drilling depth. Compare this with the drilling depth determined by the drilling team. If there is a difference between your and their depth you should together determine the exact depth once again.

· Whenever water is struck write down the exact depth of the water strike and also write down to what depth water is found. You can recognize a water strike by the mud becoming more diluted and //?? Air bubbles in the mud??///
· When the drilling team decides to stop drilling control whether any of the following conditions have been met:

a. The minimum or a larger drilling depth has been reached and the drilling team is convinced that the borehole has a capacity of at least the minimum yield (minimum depth and minimum yield have both been indicated in the contract). The drilling team can in this case continue finalizing the borehole if one of the following conditions are met: (1) in hard rock drilling should continue for at least 15 m if the results of the geophysical survey indicated the presence of a tectonic fracture, (2) drilling has continued to 6 m below the water level. Explain to the drilling team that if at the end of the borehole implementation it appears that the water yield is insufficient they will need to drill a new borehole at the expense of their company (as is laid down in the contract).

b. The drilling has reached rock which is too hard and causes penetration rates lower than ….. m/minute while there are no indications that this situation may change soon. If insufficient water has been struck up to this point and the drilling team decides to stop drilling, the drilling team will have to drill a new borehole elsewhere but at a site acceptable to the community (at the expense of the drilling contractor as is laid down in the contract).

c. Technical difficulties make it impossible to continue drilling (e.g. collapsing hole, boulders, breaking casings, running sands, soft layers below hard layers, etc.). If the drilling team decides to stop drilling, the drilling team will have to drill a new borehole elsewhere but at a site acceptable to the community (at the expense of the drilling contractor as is laid down in the contract).

d. The maximum drilling depth as indicated in the contract has been reached, the drilling team believes that insufficient water has been struck and the drilling team decides to stop drilling. In this case the drilling team will have to drill a new borehole elsewhere but at a site acceptable to the community (at the expense of the drilling contractor as is laid down in the contract). If no water is found yet at the maximum depth and the drilling team advises very strongly to continue drilling because they are almost certain that water will be found very quickly from that point they can do so but they should be aware that the extra meters drilled will not be reimbursed to the drilling contractor by your organization unless the management of your organization accepts to pay for it.

If none of the above conditions have been met advise the drilling team to continue drilling. Explain them once again that if they decide to stop drilling they will have to drill another borehole at the expense of their company. IMPORTANT: the drilling team may try to convince you that further drilling is not required if the contract is such that they have to pay for the additional meters of drilling. It can be the other way around if the company is paid per meter of drilling.

· Control that the drilling team tests the borehole for plumbness and alignment by means of a straight, 12 metre long, steel pipe that will be passed down the whole depth of the borehole. The maximum external diameter of this pipe will be 13 mm less than the internal diameter of the borehole casing //in other literature they talk about a 4 m long pipe of 4 to 6 mm less diameter than the insoide diameter of the borehole///. The pipe will be supplied by the contractor. The pipe should easily pass down the whole depth of the borehole. The deviation from plumbness of the borehole’s axis should never be more than two-thirds the inside diameter of the smallest casing. If these minimum requirements are not met, the contractor will, if possible, correct the defects. This test should normally be executed before pump testing the borehole. The maximum deviation of the borehole from a vertical line shall be less than 3% of the drilling depth.//// The Driller should ensure that a hole is vertical. This can be achieved by proper rigging up and the use of collars: broad section of pipe just above the bit of about 3 m in length. The Supervisor may require a verticality test.  An acceptable verticality has a maximum deviation of 3 mm per 100 mm (or 3 m per 100m).  ///describe the test better and shorter, is the test really required for the relative undeep boreholes, is there another way of testing that can be applied??/// See A8.3.5 for further details.
11.3.4 Tasks of the fieldworker during the insertion of permanent casings, screens and gravel pack

· Control that permanent casings and screens are correctly inserted:

1. Casings and screens should be inserted according to the borehole design. See A8.6 for examples of borehole designs.

2. Casings and screens should be inserted correctly in the centre of the borehole, preferably through the use of centralisers, every 12 m for casings and every 6 m for screens. Especially in deeper boreholes the use of centralisers is advisable as it enables good gravel packing and strongly facilitates installation of the pumping equipment.

3. The casing should finally stick about 0.5 m above ground out of the borehole. This will enable the installation of the hand pump and will avoid pollution flowing into the hole.
4. In case the casings brake the fieldworker can instruct the driller to drill a new hole (as stated in the contract, no objects should be left in the borehole). Usually the driller prefers to crush the casing (if normal retrievement with fishing tools has failed) and then blow the casing out in separate small parts and then continue drilling. Damage to the aquifer can be expected but is not always the case. Therefore the fieldworker should make sure that the driller signs a statement that he will continue at his own risk and will not be paid for any activities if the borehole is not completed successfully.

· Control that the drilling team inserts large aggregates (big chunks or rock e.g. quartz) or grouting to fix the bottom of the casing. This is to replace the plug once it has deteriorated. If there is a chance of an unstable casing it may be necessary to grout the bottom of the borehole casing instead of inserting large aggregates. See Annex A8.2 for further details.
· Control that the gravel for the gravel pack consists of clean, well-rounded grains.

· Control that the drilling team properly inserts the gravel pack. This includes:

1. The team should shake the lining during insertion to ensure that the gravels go down.

2. The team should use sufficient gravel for the gravel pack

3. The inserted gravels should sufficiently settle down and cover the whole length of the screens plus … m above it.

11.3.5 Tasks of the fieldworker during well development and finalization of the borehole

· Control that the well is developed by the drilling team. Points of attention are:

1. The development may cause the gravel to settle and become compact and then gravel has to be added up to the design level. For a further explanation of well development see .

2. Control that during development no murky water, gravel or casing fragments come out of the hole. If so this means that one or more casings or screens have been broken. In such a case a new casing should be inserted (at the expense of the contractor) within the broken one (this will probably be a 4 inch lining), all the way down to the bottom of the hole. If this is not possible the borehole should be rejected and the drilling team will have to drill a new borehole at the expense of the drilling contractor.

· Control that the drilling team seals the gravel pack with a clay seal to prevent contamination (pure clay //??or bentonite??///). After this it is advisable to leave the hole overnight (due to the well development, water can be in present the annulus space; if backfilling would take place immediately one could find that the next day, due to the seeping away of the water, the backfilling, and even the top seal, to be gone down considerably).

· Control that the drilling team backfills the annular space above the clay seal with material such as cuttings from the hole, or material (e.g. sand) from the surrounding. It is advisable that the backfilling material is not saturated with water, as the material can then move down when it dries and cause instability. During backfilling the drilling team should shake the casing to facilitate better settling down of the backfilling material in the annular space.?? The top 3 meter should be left free for the final sealing of the borehole with cement slurry. In case a hole is abandoned backfilling is also necessary.

11.3.6 Tasks of the fieldworker during test pumping

1. Control that water discharge is at 100 m from the borehole.
2. Control during pump testing that the drilling team measures the amount of water pumped out of the hole and the water level in the borehole at prescribed intervals as indicated in their recording form and measures at least once the EC and pH of the water. It is good when you write down the results of the measurements yourself as well and verify your results afterwards with the results recorded by the drilling Team.

3. Control during recovery of the borehole that the drilling team measures the water level in the borehole at prescribed intervals as indicated in their recording form. It is good when you write down the results of the measurements yourself as well and verify your results afterwards with the results recorded by the drilling Team.

4. After recovery control that the drilling team takes the equipment out of the borehole with care to avoid the pump or pipes falling back into the borehole.

5. Ensure that the borehole is protected. Control that the borehole capping is replaced and protective branches put around the borehole. 

6. Control that the team clears the site after completion of the test. 

11.3.7 Tasks of the fieldworker during the placing of the hand pump

1. Control the type of hand pump is the same as indicated in the contract.

2. Control out of what material the hand pump is made (in case of a conventional hand pump it should preferably be stainless steel, depending on what is taken up in the contract about this).

3. Control from which material the pumping rods are made (should preferably be stainless steel and in conformity with the contract).

4. Control whether the hand pump was placed correctly, whether it functions correctly, and what the yield is in case of strong pumping. Per type of hand pump this is different. Make sure that you study on beforehand how you can control whether the hand pump type your organization works with is placed properly. A good test to do is to pump vigorously for 1 minute and catch the water in a bucket. After exactly one minute measure in the bucket how much water you have pumped. This you can compare with other boreholes with hand pumps of the same depth. It will show you whether the borehole is producing enough water. You can also compare this with the indications for the minimum yield in the contract. If you have doubt whether the borehole with hand pump is functioning well, discuss this with the drilling team. If you can’t find a solution with them, discuss it with your coordinator and see to it that appropriate action is taken (otherwise the community will remain with an improper borehole plus hand pump).

11.3.8 Tasks of the fieldworker if the company trains the caretakers

1. Make sure that the caretakers are properly trained. The training should be done thoroughly not just in one hour or so (often drilling teams are tired after the work of drilling and do not regard the training of caretakers as a serious job). Each caretaker should have taken out the pumping rods, practised the changing of the seal and assembling the plunger properly. Each caretaker should receive the required tools for maintenance plus a handbook with proper pictures explaining clearly the cleaning and maintenance tasks of the caretaker as well as the required actions for each repair that may be required.

12 Construction of above ground facilities

12.1 Explanation

Above ground facilities usually include slab, fence, washing basin and drainage canal. Sometimes also a cattle trough is made.

12.2 Tasks of the project coordinator 

· Planning. Make sure that for each community it is planned when this activity will take place, who of the fieldworkers will facilitate the activity, and who will inform each community about it.

· Join the fieldworkers regularly into the field during this activity and monitor how they do it. Make notes. Discuss the results of the activity with the fieldworker directly afterwards, give feedback to him/her and discuss together what can/should be improved. Control whether the work is done in accordance with the standards and descriptions in the CIQS manual Technical principles for project professionals
· When the activity is completed control together with the involved fieldworker whether he/she has filled in the project monitoring form correctly for this activity (the form is presented in Annex 1). If so, sign for approval of the activity in this form. 
12.3 Tasks of the fieldworker

· Make sure that the community knows when the construction works start (control whether the project committee executes the project implementation plan properly) and that sufficient villagers are on site to do the work.

· Make sure that at least one professional mason is available and on site during the construction works. If necessary instruct the professional mason(s) that their task is to only do the things the villagers can’t do themselves and that they should supervise and provide guidance to the villagers to ensure that the construction works are done properly.

· Monitor that the work is properly done by the masons and the villagers. Control whether the work is done in accordance with the standards and descriptions in the CIQS manual Technical principles for project professionals and the construction works are done according to the designs (for example standard designs see Annex 14).

· Fill in the project monitoring form for this activity (the form is presented in Annex 1).
13 Borehole functioning assessment

13.1 Explanation

During the borehole functioning assessment a number of technical issues are investigated in order to assess whether the borehole and the above ground facilities related to the borehole function well. This assessment has to be carried out for each borehole by a fieldworker together with people from the project committee. It is done by answering the questions posed in the project monitoring form with regard to the borehole and hand pump functioning (the information is obtained through observations, discussions with people and trying out the hand pump). The results are entered in the project monitoring form (the form is presented in Annex 1).

13.2 Tasks of the project coordinator 

· Plan the activity. Make sure that for each community it is planned when this activity will take place, who of the fieldworkers will facilitate the activity, and who will inform each community about it.

· Join the fieldworkers regularly into the field during this activity and monitor how they do it. Make notes. Discuss the results of the activity with the fieldworker directly afterwards, give feedback to him/her and discuss together what can/should be improved.
· When the activity is completed control together with the involved fieldworker whether he/she has filled in the project monitoring form correctly for this activity (the form is presented in Annex 1). If so, sign for approval of the activity in this form. 
13.3 Tasks of the fieldworker (per community)

· Execute a borehole functioning assessment for each realized borehole together with members of the project committee by answering the questions posed in the project monitoring form with regard to the borehole and hand pump functioning. Obtain the information through observations, discussions with people and trying out the hand pump. The results are entered in the project monitoring form (the form is presented in Annex 1).

· Solve problems found during the assessment. In case any construction errors or weaknesses have come forward during the borehole functioning assessment inform the project coordinator about this and make sure that your organization plans and executes corrective action and/or controls that such actions are executed by others.

14 Borehole use assessment

14.1 Explanation

One to two months after completion of all boreholes and hand pumps it is good to determine how well the boreholes are being used. Usually it is not necessary to do this for every borehole. If for instance 10 boreholes were constructed it is enough to evaluate the use of only three boreholes. After several projects with boreholes this number may even be reduced or it may not be necessary any more to do this evaluation (especially if the results are comparable every time). A borehole use assessment is done by sitting next to a borehole from 5 o’clock in the morning to 6 o’clock in the afternoon and count the number of adult men, adult women and children (up to approximately 12 years of age) using the different facilities at the borehole. The information is entered in the project monitoring form (the form is presented in Annex 1). This activity does not necessarily have to be executed before the hand-over community meeting (see next chapter), but should of course be executed at boreholes that are fully in use already.

14.2 Tasks of the project coordinator 

· Plan the activity. Make sure that it is planned when and at which boreholes this activity will take place, and who of the fieldworkers will execute the activity.

· Join the fieldworkers regularly into the field during this activity and monitor how they do it. Make notes. Discuss the results of the activity with the fieldworker directly afterwards, give feedback to him/her and discuss together what can/should be improved.
· When the activity is completed control together with the involved fieldworker whether he/she has filled in the project monitoring form correctly for this activity (the form is presented in Annex 1). If so, sign for approval of the activity in this form. 
· Make sure that if any problem has developed it is solved.
14.3 Tasks of the fieldworker

· Execute the borehole use assessment at several of the realized boreholes. From 5 o’clock in the morning till 6 o’clock in the afternoon count each hour how many adult men take water, how many adult women take water, how many children (approximately up to 12 years of age, older children should be regarded as adults) take water, how many adult men use the washing basin, how many adult women use the washing basin, and how many children use the washing basin. You can best do this by making a Table in which you can put a mark for each adult woman, each adult each man and each child using any of the facilities (see the example Table on the next page). At the end of the day you can then count all the marks for each category. Put the Table with the marks in the file for this project.

· Fill in the project monitoring form for this activity (the form is presented in Annex 1) for the boreholes where a borehole use assessment was executed.

Example of a Table for registering the use of the facilities by men and women:

	Time 
	Use of the hand pump by adult women
	Use of the hand pump by adult men
	Use of the hand pump by children (up to appr. 12 years of age)
	Use of the washing basin by adult women
	Use of the washing basin by adult men
	Use of the washing basin by children (up to appr. 12 years of age)

	5 – 6


	
	
	
	
	
	

	6 – 7


	
	
	
	
	
	

	7 – 8


	
	
	
	
	
	

	8 – 9


	
	
	
	
	
	

	9 – 10


	
	
	
	
	
	

	10 – 11


	
	
	
	
	
	

	11 – 12


	
	
	
	
	
	

	12 – 13


	
	
	
	
	
	

	13 - 14


	
	
	
	
	
	

	14 – 15


	
	
	
	
	
	

	15 – 16


	
	
	
	
	
	

	16 – 17


	
	
	
	
	
	

	17 – 18


	
	
	
	
	
	


15 Hand-over community meeting, election of O&M committee (including caretakers) and opening ceremony

15.1 Explanation

To finalize the implementation phase a community meeting is held. Subjects dealt with during this meeting are:

· Results of the implementation phase (quality of the borehole and hand pump realized, does it function properly, did the community participate well enough).

· Operation and Maintenance: how will the community do it.

· Election of O&M committee.

· Hand-over

· Opening ceremony

15.2 Tasks of the project coordinator 

· Plan the activity. Make sure that for each community it is planned when this activity will take place, who of the fieldworkers will facilitate the activity, and who will inform each community about it. Discuss for each community whether your organization wants to invite it for another project or not (criteria to make this decision are: extent to which the community has actively participated in the project, funding possibilities, other communities your organization wishes to do projects with).

· Join the fieldworkers regularly into the field during this activity and monitor how they do it. Make notes. Discuss the results of the activity with the fieldworker directly afterwards, give feedback to him/her and discuss together what can/should be improved.
· When the activity is completed control together with the involved fieldworker whether he/she has filled in the project monitoring form correctly for this activity (the form is presented in Annex 1). If so, sign for approval of the activity in this form. 
· Make sure that if any problem has developed it is solved.
15.3 Tasks of the fieldworker

· Prepare the meeting with the members of the project committee. Discuss the topics of the meeting with the committee and determine the date at which the meeting will take place. Several of the subjects of the meeting will be facilitated by the project committee members and other subjects by the fieldworker. Discuss each subject and decide together who will facilitate it and how it will be facilitated.

· Opening of the meeting: introduction by chairman project committee/chief of the community, prayers, etc.

· Discussion about the results of the implementation phase. The project committee explains the results of the borehole functioning assessment and the borehole use assessment (assisted by the fieldworker if required). Community members are asked to what extent they are satisfied with the borehole, and, if also other facilities were realized (e.g. latrines), their level of satisfaction with these other facilities (functioning, does everybody make use of it/have access to the facilities). The fieldworker makes sure here that also women, children, and elderly people will speak up (invite them particularly to take part in the discussion).

· The project committee asks what ideas for further improvements with regard to drinking water and/or sanitation issues there are. The fieldworker can help by asking questions like: do we all have a clean house, what about our market is it also clean, how do we store our water in the house, where do we go to the toilet, etc. Important is to ask the people to think of activities they can execute themselves without help form your or any other organization.

· Invite the community to apply for another project. If your organization is happy with the way the community has participated in the project, the community can be invited by the fieldworker to apply for another project. If so indicate clearly when the community can apply again. This will depend on work your organization wants to do with other communities and the amount of funding your organization has. 

· Discussion with the community members about the implications of being the owners of the borehole and hand pump and having the responsibility for operation and  maintenance of the facility. This discussion can best be facilitated by the fieldworker. Ask people how they plan to operate and maintain the hand pump. Who will clean it daily, what will they do when a repair is required. How are they going to collect money for repairs and maintenance.
· Election of O&M committee. The election is facilitated by the fieldworker. It includes the following actions:

· Discuss with the community the function of the O&M committee. Before starting to explain it, ask people whether they know what the function of an O&M committee will be.

· Ask the community whether they feel the election of a new O&M committee is required or whether the project committee (or any other existing committee in the community) can become the O&M committee. In case the community wishes to elect a new committee or a number of new committee members, facilitate them to do so as described in the following points:

· Have a short discussion with the community about the functions needed in the committee: chairman, vice-chairman, secretary, vice-secretary, treasurer, vice-treasurer, possibly a storekeeper and members. Also caretakers are required. It is the community to decide whether caretakers should be members of the O&M committee or not. Whether or not they will be part of the O&M committee it is important that also the caretakers are elected (usually at least two caretakers are elected)! Ask for instance what kind of people each of the committee members should be and ask further questions if they forget about things. Things that should be mentioned by the participants are for instance: the person should be trusted and respected, the person should be able to read and write (only required for certain functions, and not for the members), the person should have sufficient time available. If they don’t mention these kind of things you can help them by asking questions such as: ‘what kind of person is required for repairing the borehole if it is broken?’ or ‘Is it possible to have a treasurer who does not know how to read, write and calculate?’ Ask specifically what they think about the caretakers: should a caretaker be a man or a woman and what are the reasons for this? Help the community again by asking questions if required, for instance: ‘Who is most occupied with collecting water, the men or the women?’, ‘Who is handling the water in the house most, the men or the women?’ etc. The idea is that the community members discover themselves that women are much more involved with water issues than men, that women can do the activities a caretaker needs to do as well as a man, and that therefore it is not more than logical that a woman should be the caretaker, although this is of course not absolutely necessary, but it is good if at least one of the two caretakers will be a woman.

· Explain the community that in total about 8 to 10 persons are needed for the committee. Also explain that it is important that there is a gender balance in the committee (same number of men and women).

· Explain the method of voting: the community members should nominate several persons for each function, preferably two men and two women. Per function as voting is done. The nominated persons for the function should stand in front of the group with their backs towards the group so that they can’t see the people. The people can then vote for their candidate by raising hands when the facilitator points his/her finger to the candidate (explain first that people can only vote for one candidate). When they vote by raising hands the community members should close their eyes so they cannot influence each other. The candidate with most votes will be chosen. If this is a man, the vice-candidate should be a woman and the other way around. Another way of voting: each candidate has a symbol. All people get a piece of paper and write the symbol of the person they support. All papers are collected.

· Follow the same procedure for each function.

· For administrative functions you may explain that often women or often very accurate and are often also very trustworthy.

· Special attention should be given to the selection of caretakers. For each borehole it is good to have two caretakers who will later be trained on how to maintain the borehole and hand pump. You can ask the people whether the caretaker should be a woman or a men. Many communities initially opt for a men (stronger, better in technical things), but after careful consideration come to the conclusion that a woman is much better. Ask the people who is more likely to be taking care of house, the person who lives in it, or someone who lives at the other side of the village and never uses the house. Then ask who will take care better of a borehole with hand pump, a woman who uses it daily, or a man who does not so often make use of it? Then also explain that in most other projects it is women who are caretakers, and the experiences is that they are very well able to maintain the pump and in most cases do so as well or even better than male caretakers. Now ask them again whether they want the caretakers to be women or men.

· Let the whole committee present itself in the end. 

· Make an appointment with the members of the O&M committee for their O&M training (see next chapter).

· Hand-over of the borehole and hand pump to the community (some NGO’s choose to do a hand-over only after O&M committee members have been trained; the fact that these members know that hand-over will only take place after they have all been trained forms a motivation to actively attend the training). Explain that from the moment of hand-over onwards, your organization no longer carries responsibility for the borehole and hand pump which is then entirely in the hands of the community. The hand-over is done by signing the hand-over agreement (the fieldworker can sign for the organization, the village chief signs for the community). The agreement is signed in duplicate: one copy remains with the chairman of the O&M committee, the other remains with your organization.

· Opening ceremony. The meeting can be ended with an official opening ceremony if the community wishes to do so. This ceremony is usually not organized or financed by your organization. The ceremony may be followed by celebrations depending on the initiatives of the community. Sometimes the community chooses to do a separate opening ceremony, which is entirely in the hands of the community.
· Fill in the project monitoring form for this activity (the form is presented in Annex 1).
· Solve problems found during the meeting. In case any important issues have come forward during the meeting that require follow-up, make sure that this is done. Inform the project coordinator about it and make sure that your organization plans and executes corrective action and/or controls that such actions are executed by others (community, authorities, …). Enter information about the actions in the project monitoring form. 

PART 3

Operation and maintenance

16 Preparation of O&M committee members and caretakers

16.1 Explanation

In this chapter we describe a number of activities that need to be executed in order to prepare the O&M committee and the caretakers for their tasks. These activities can be executed directly after each other, for instance during a two day period, or can be split up over different days, depending on the situation and the preferences of your organization and the involved O&M committee members and caretakers. A good way of working is to invite O&M committees and caretakers from different communities to take part in the activities together. In that way you don’t need to execute the preparation activities in each and every community but you can combine several communities together.

The preparation activities include:

· Financial training of treasurers and vice treasurers (half a day)

· Technical training of caretakers plus some other O&M committee members (one day)

· Development of a Constitution (3 hours)

· Development of a borehole/hand pump management plan (3 hours)

16.2 Tasks of the project coordinator

· Plan the activity. Assess together with the fieldworkers whether the preparation activities described in this chapter can be done with more than one community, for instance those communities that are not too far apart (this will spare time and resources). The activities can then be done in one of the communities (the participants from the other communities then will have to come to this community for the activities). Make sure that for each community it is planned when this activity will take place, who of the fieldworkers will facilitate the activity, and who will inform each community about it. In case none of the fieldworkers feels confident to do the technical training the contractor who drilled the boreholes should be requested to do this training (ideally this should then have been taken up in the drilling contract). In case the contractor does the technical training course, fieldworkers should attend it to try to pick up the required skills (for a next project) and to monitor whether the training is done properly.

· Obtain maintenance manuals for the hand pumps placed. The producer of the hand pumps should have a maintenance manual for caretakers. Make sure to obtain this manual and copy it in sufficient quantity (1 copy for each involved caretaker plus one extra copy for each O&M committee). Caretakers may not be able to read the manual but usually these manuals contain good drawings so that the information is still highly useful for the caretakers. 

· Join the fieldworkers regularly into the field during this activity and monitor how they do it. Make notes. Discuss the results of the activity with the fieldworker directly afterwards, give feedback to him/her and discuss together what can/should be improved.
· When the activity is completed control together with the involved fieldworker whether he/she has filled in the project monitoring form correctly for this activity (the form is presented in Annex 1). If so, sign for approval of the activity in this form. 
16.3 Tasks of the fieldworker

16.3.1 Tasks of the fieldworker in the financial training of treasurers and vice treasurers

· Preparations. Make sure that the participants (possibly from different communities) know where and when the training course will be held. Take with you for each committee:
· The books required for financial bookkeeping (users contribution book, cash book, advances register book, and finance overview book; they are presented in Annex 15). The books can also be made by the committee itself, using the books presented in Annex 15 as an example.
· 3 copies of the examples and exercise dealt with in this paragraph: print these from the computer in your organization and then make copies: one copy for each participant in the training course and one extra copy to remain with the committee.
· Explain the importance of good financial bookkeeping. Explain to the participants that good bookkeeping ensures that money is properly used. Next to that good bookkeeping also enables the committee to account for all income and expenditures to the community. Once the participants have understood the principles of financial bookkeeping they can also use this in knowledge in any other community activity in which money is involved. 
· Give a short explanation of the different books used in financial bookkeeping:
· Users contribution book: this is a book that contains information about the community members who have contributed money for operation and maintenance of the borehole and hand pump.
· Cash book: this is a book that contains information about all financial transactions, including incoming money (credit, for instance the contributions by community members) and outgoing money (debit, for instance money paid for purchasing a spare part required for maintenance)

· Advances register book: in this book information about advances provided to people is written down. An advance is usually provided for buying materials for the operation and/or maintenance of the borehole or hand pump.

· Finance overview book: this book provides an overview of income and expenditures that can be used to account for the finances to the community. 

· Explain that in the below examples fictive money is used. Therefore it is not mentioned which money it is.

· Give each participant a copy of the below examples and the exercise. Explain that in the future if the committee ever needs a new copy they can copy it themselves, but if they cannot find it anymore they can always obtain it from your organization against payment of the copying costs.

· Explain the use of the users contribution book by reading with the participants through the below example:

Suppose the community has decided that each household in the community should contribute 1,000 per quarter (which means an annual contribution of 4,000 a year) for the operation and maintenance of the borehole and hand pump. The users contribution book could then look as follows:

	User number
	Name
	Balance former book year
	Contribution paid in Jan-March 2003
	Contribution paid in April-June 2003
	Contribution paid in July-Sept 2003
	Contribution paid in Oct-Dec 2003
	Total (=Balance former book year + the contributions paid during this book year)
	Balance (=Total – the annual contribution)

	1
	Mrs Mugenyi
	0
	1,000
	Failed
	2,000
	1,000
	4,000
	0

	2
	Mr Byaruhanga
	0
	1,000
	1,000
	1,000
	1,000
	4,000
	0

	3
	Mr Mugume
	0
	1,500
	1,000
	1,000
	500
	4,000
	0

	4
	Mr Kyomya
	0
	Failed
	3,000
	1,000
	Failed
	4,000
	0

	5
	Mrs Okot
	0
	failed
	1,000
	1,000
	Failed
	2,000
	-2,000

	6
	Mr Kibuka
	0
	500
	1,000
	failed
	Failed
	1,500
	-2,500

	7
	Mr Kiiza
	-2,000
	1,000
	1,000
	1,000
	3,000
	4,000
	0


Explanation of the contribution book:

· In the above example user no. 1 to no. 4 managed to pay the yearly contribution as well as user no. 7 (Mr Kiiza). Mr Kiiza paid even 2,000 more because he had a debt in the former financial year (2002) and now cleared it. Mrs Okot and Mr Kibuka (5 and 6) have a debt of 2,000 and 2,500 (which is shown by the minus before the amount). The Balance at the end of a book year is noted in the users contribution book for the next book year so that debts or payments of excess payments will not be forgotten. The O&M committee can in this way see in the next book year exactly what each person still needs to pay. 

· When people pay a contribution to the committee they should get a receipt that proves that they paid the amount of money. The receipt should specify the date the money was received by the committee, the name of the person paying, the amount paid, a description that it concerns a users contribution, and a signature from a person authorized by the committee for signing such receipts (usually the treasurer).

· The ‘Total’ and ‘Balance’ columns are only filled in at the end of the book year.

· Important: all users contributions should also be registered in the cashbook!

· Explain the use of the cashbook by reading with the participants through the below example:

All actual incoming and outgoing money is booked in the cashbook. Advances are not booked though; they are booked in the advances register book (see further on). Below is an example of a cashbook with a number of transactions of incoming and outgoing money:

	Date
	Ref no.
	Payee
	Particulars
	Debit

(-)
	Credit (+)
	Balance

	4/3/02
	25
	Buruli Enterprises
	2 kgs 2.5” nails for fence
	3,000
	
	152,300

	5/6/02
	26
	Buruli Enterprises
	Cement for repair drainage canal
	5,000
	
	147,300

	10/9/02
	27
	Buruli Enterprises
	Bolts for pump house
	2,000
	
	145,300

	11/9/02
	28
	Mr. K. Musoke
	Repair roof
	3,000
	
	142,300

	5/10/02
	29
	Mr C. Kyomya (4)
	Contribution 1st quarter 2002
	
	1,000
	131,300

	1/10/02
	30
	Buruli Enterprises
	2 tins of cream oil paint
	13,000
	
	129,300

	2/10/02
	31
	Mrs M. Mugenyi (1)
	Contribution 1st quarter 2002
	
	1,000
	130,300

	7/10/02
	32
	Mrs Barungi (27)
	Contribution 1st quarter 2002
	
	1,000
	132,300

	7/10/02
	33
	Mr Okech (23)
	Contribution 1st quarter 2002
	
	1,000
	133,300

	8/10/02
	34
	Mrs Byaruhanga (8)
	Contribution debt
	
	2,000
	135,300

	8/10/02
	35
	Mr Byaruhanga (2)
	Contribution 1st
	
	1,000
	136,300

	8/10/02
	36
	Mr G. Mugisha (161)
	Contribution 1st
	
	1,000
	137,300

	10/10/02
	37
	UCB
	Money to bank
	53,000
	
	84,300

	15/10/02
	38
	Buruli Enterprises
	1 bag of cement
	12,000
	
	72,300

	10/11/02
	39
	Jambo bank
	Money deposit bank
	
	
	

	15/11/02
	40
	Buruli Enterprises
	1 bag of cement for repair slab
	12,000
	
	60,300


Explanation of the cashbook:

· Date: the date of the transaction (e.g. the date a users contribution was received or an item purchased). This date should appear on the receipt.

· Reference number: This is a number that you give yourself to each transaction in following order of entrance in the cashbook. Write this reference number also on the financial documents such as receipts etc. Remark: the reference numbers do not necessarily have to be in following order of the date. For instance if you would enter a transaction of a later date first in the cash book, this transaction will get a lower reference number than a transaction with an earlier date that is entered later in the cash book (see the entries in the above cashbook with reference numbers 29 to 31 as an example: ref number 29 has the lowest number of the three entries but is of a later date). The reason for this is that it can sometimes not be avoided that a transaction of a certain date is entered in the cashbook several days or even weeks later (for instance when a receipt was lost and later found back). Important: all receipts and other financial document should be kept together on following order of the reference numbers!

· Payee: name of the person or organization who paid or received money. Put the user number  (from the contribution book) behind the name if it concerns a contribution.

· Particulars: Description of the contribution or payment.

· Debit: note the amount in this column if money is spent by the committee.

· Credit: note the amount in this column if money is received by the committee.

· Balance: The amount left after adding or deducting the last amount.

· Explain the use of the advances register book by reading with the participants through the below example:

	Date
	Amount
	Name
	Purpose
	Money actually spent
	Money given back
	Sign out
	Sign in
	Confir​mation

	4/3/02
	3,000
	Mr Kajura (treasurer)
	2 kgs 2.5” nails for fence
	3,000
	0
	Fill in signatures
	Fill in signatures
	Fill in signatures

	3/6/02
	6,500
	Mrs Opolot (secretary)
	Cement for repair drainage canal
	5,000
	1,500
	Fill in signatures
	Etc.
	

	10/9/02
	3,000
	Mrs Opolot (secr)
	Bolts for pump house
	2,000
	1,000
	
	
	

	1/10/02
	13,000
	Mr Opio (member)
	2 tins of cream oil paint
	13,000
	0
	
	
	

	14/10/02
	12,000
	Mr Opio (member)
	1 bag of cement
	12,000
	0
	
	
	

	10/11/02
	57,000
	Mr Opolot (secretary)
	Money deposit bank
	57,000
	57,000
	
	
	

	15/11/02
	16,000
	Mr Mugisa (member)
	1 bag of cement for repair slab
	12,000
	4,000
	
	
	


Explanation of the advances register book:

· Date: the date of advancing the money.

· Amount: amount that has been advanced. The amount is based on an estimation of the costs. It is important to know approximately how much things cost and to have visited the supplier and made a list of all items you expect to use.

· Name: name of the person the money has been advanced to.

· Purpose: Purpose of what the money is going to be used for.

· Money actually spent. This amount should coincide with the sum of the amounts indicated on the receipts brought back. It is also the amount registered in the cash book.

· Money given back. This is the amount of money brought back to the person responsible for keeping the cash money. This person controls whether the money actually spent plus the money given back is the same as the total amount that was given to the person as an advance.

· Sign out: in this column, the person who has been advanced to (who received the money) signs for receiving the money.

· Sign in: in this column, the person who was advanced to signs again after returning the receipt and the balance (the money that was left over after buying the item).

· Confirmation: the person who manages the cash money (usually the treasurer) signs the confirmation column to confirm that a correct receipt and correct balance were returned. This person only signs the confirmation column when the sum of the amount(s) on the receipt(s) and the returned cash money together are the same as the amount that was advanced. He/she then also immediately books the amount spent (as shown on the receipts) in the cashbook, writes the reference number(s) of the cashbook on the receipt(s) and puts the receipt(s) together with all other receipts in following order of the reference numbers.

· In this example, Mrs Opolot (the secretary) was advanced 6,500 on 3/6/02 for buying cement for the repair of the drainage canal. She bought the cement on 5/6/02 and brought the receipt plus the balance (1,500) to the treasurer on 6/6/02. The actual price on the receipt was 5,000. The treasurer checked the receipt and the balance returned back to her (the treasurer was a woman). She calculated that the sum of both was 6,500 which equals the amount advanced, thus all was correct. Therefore she signed the confirmation column. After that she registered the expenditure in the cashbook (see the example of the cashbook). The date of the expenditure as indicated on the receipt was 5/6/02, therefore she registered this date in the cashbook (despite the fact that she received the receipt and balance money on 6/6/02). She wrote down the reference number as given to this transaction in the cashbook on the receipt and put the receipt together with all other receipts in the following order of the reference numbers. She then put the balance money back into the cash money she was keeping.

· In this example the money given to Mr Opolot (the secretary of the committee) on 10/11/02 to be deposited by him on the bank account during his visit to the district town is only confirmed in the advances register book to be in order when the same amount is found back as incoming money on the bank statement. 

· In case a person does not return the balance money (the part of the advanced money not used for buying items) the reason for this should be investigated. In case the committee suspects or proves fraud by the involved person the community should be asked to decide on a penalty for the person in question. If the missing money after all cannot be reimbursed, it should be booked in the cashbook as lost money after which the confirmation column should be signed by the person authorized to do so. This can only been done after agreement by the community.

· There may be situations that people request the committee for a loan for their personal interest. It should be taken up in the Constitution of the community organization that money of this organization will not be provided as a loan for anybody’s personal interest.
· Explain the use of the finance overview book by reading through the below example:

The finance overview can be made at any moment. Good moments are: (A) just before a community meeting in order to provide the community an overview of the financial situation, (B) at the beginning of the new book year, making the financial overview for the whole former book year. Below is an example of the finance overview covering the period 01-01-2002 up and to 30-09-2002:

	Item
	Description
	Start of reporting period (01-01-2002)
	End of reporting period (30-09-2002)

	1
	Balance bank as indicated in bank statements
	156,000
	170,000

	2
	Balance cash as found in the cashbook
	32,400
	37,600

	3
	Totals
	188,400
	195,600

	
	
	
	

	
	Control
	
	

	4
	Balance of outstanding advances
	0
	12,000

	5
	Balance cash money (to be determined by counting the available cash money)
	32,400
	25,600

	6
	Totals
	32,400
	37,600


Explanation of the finance overview book:

· The balance of the amount of money available in the bank account can be found on the bank statements. Keep in mind that in exceptional cases the bank can make errors as well. Therefore it is good to control the statements well. A positive balance is registered as a positive amount, a negative balance is registered as a negative amount.

· The cash balance needs to be determined in two ways: (a) the balance as found in the cashbook, (b) counting the amount of cash money by the person in charge of cash. A positive cash balance is registered as a positive amount, a negative balance is registered as a negative amount. Important: the amounts registered for ‘Balance cash as found in the cashbook’ (item2) should be the same as the sum of ‘Balance of outstanding advances’ (item 4) and ‘Balance cash money’ (item 5) as expressed in ‘Totals’ (item 6).

· Outstanding advances are advances that have been provided to persons for which no receipts nor left over money have been received yet by the person responsible for the cash money, and that therefore have not been given the signature in the confirmation column of the advances register book yet. The balance of outstanding advances can be found by counting up all still outstanding advances at a certain date.

In the above example the following conclusions could be drawn by the O&M committee and be explained to the community:

· The committee has more money at the end of the reporting period (195,600) than at the start of the reporting period (188,400). This means that more money was received than spent.

· Outstanding advances have increased. Possible conclusions: (a) more effort is required to get outstanding advances cleared quickly (people given an advance should buy the items more quickly and deliver them more quickly to the committee, including the receipt and the left over money), (b) in case fraud is suspected the committee should act more quickly and vigorously.

· The committee should also try to predict what the expectations are for the coming period. If quite some expenditures are required for maintenance and the income from user contribution will not be enough the committee should assess whether the reserves (the total balance at the end of the reporting period) together with expected income will be enough to cover the expenditures. If not there should be a discussion about the need to increase the user contributions.

· Exercise. Ask each of the participants to do the below exercise him or herself. Explain that this is not a test, but just to let them discover whether they have understood the bookkeeping principles correctly. Give each participant a copy of each of the required forms. Give the participants one hour to work on the exercise. After one hour discuss the exercise with them. The correct entries of the forms are presented in Annex … Each participant should compare with these entries whether his or her entries are the same. There where they have filled in things wrongly the fieldworker should look together with the participants what they have done wrong.

The exercise:

Exercise still to be developed.

· Fill in the project monitoring form for this activity (the form is presented in Annex 1).

16.3.2 Tasks of the fieldworker in the technical training for caretakers and committee members
· Preparations. Determine with the involved O&M committees who will take part in the training course. It is good when beside the caretakers also other O&M committee members take part. This will ensure that more than two persons know how to maintain the borehole and hand pump so that even if both caretakers would stop for whatever reason there will also be others who know how to maintain the borehole and hand pump. Make sure that the participants (from different communities) all know where and when the training course will be held. Take with you for each committee 3 copies of the maintenance manual (such a manual should come with the hand pump and be provided to you by the project coordinator in charge of the project/program): one copy for each caretaker and one extra copy to remain with the O&M committee. Possibly the caretakers do not know how to read, but if the manual contains proper drawings it can still be highly useful for them.
· Provide the training. The fieldworker can do this by dismantling one hand pump completely, both the below and the above ground parts and discuss the function of each and every part. Also discuss the typical things that do require maintenance regularly. Discuss what maintenance and repairs can and should be done by the caretakers and what repairs need external assistance. Indicate who can provide such external assistance. Also discuss cleaning tasks of the caretakers. Use the hand pump manual to explain things. ///needs to be worked out further. Would it be an idea to provide a standard list of caretakers tasks, i.e. a sort of task description for caretakers?///
· Fill in the project monitoring form for this activity (the form is presented in Annex 1).

16.3.3 Tasks of the fieldworker in the development of a Constitution

· Facilitate the members from each O&M committee to develop their own Constitution by helping them to fill in the Constitution form presented in Annex 17. The Constitution deals with things such as:

· Responsibilities of the committee

· Method of decision making by the committee and community with regard to the issues for which the committee bears responsibility

· Compensation for inputs by committee members

· Election of committee members: when, where, how.

· Changing the Constitution

· Etc.

· Explain that the Constitution will need to be officially endorsed by the community.
· Fill in the project monitoring form for this activity (the form is presented in Annex 1).

16.3.4 Tasks of the fieldworker in the development of a borehole/hand pump management plan
· Facilitate the members from each O&M committee to develop their own borehole/hand pump management plan by helping them to fill in the borehole/hand pump management plan form presented in Annex 18.

· Explain that the borehole/hand pump management plan will need to be officially endorsed by the community.
· Fill in the project monitoring form for this activity (the form is presented in Annex 1).

17 Community meeting to accept the Constitution and management plan

17.1 Explanation

The community should decide whether it agrees with the Constitution and management plan.

17.2 Tasks of the project coordinator

· Plan the activity. Make sure that for each community it is planned when this activity will take place, who of the fieldworkers will facilitate the activity, and who will inform each community about it.

· Join the fieldworkers regularly into the field during this activity and monitor how they do it. Make notes. Discuss the results of the activity with the fieldworker directly afterwards, give feedback to him/her and discuss together what can/should be improved.
· When the activity is completed control together with the involved fieldworker whether he/she has filled in the project monitoring form correctly for this activity (the form is presented in Annex 1). If so, sign for approval of the activity in this form. 
· Make sure that if any problem has developed it is solved.
17.3 Tasks of the fieldworker

· Explain the committee the need for a community meeting that enables the community to agree with (or demand adaptation of) the Constitution and management plan. Offer your assistance with planning of the meeting.

· Observe the meeting. In case you have time and the possibility to come to the community, and if the O&M committee asks you to do so, you can attend the community meeting and act as an observer.

· Fill in the project monitoring form for this activity (the form is presented in Annex 1).

18 Coaching the O&M committee

18.1 Explanation

The community should now function on its own. However it may of course happen that problems arise they have difficulty with in solving them. Therefore it is good that whenever the fieldworker or any other staff of the organization is in or near the community, to visit the members of the O&M committee to ask whether everything is OK. Also a visit to the borehole can then be made to see whether it still functions, whether the surroundings are clean, whether there are still caretakers etc.

Typical problems that may arise in the longer run and that may need an input from your organization are:

· Conflict among committee members or problems with poorly functioning committee members. Advise to ask the community during a community meeting to decide what needs to be done.

· Caretaker has left or died or is no longer motivated to be a caretaker or poorly functioning caretaker. Advise that the other caretaker trains a new caretaker. If this is not possible the community could send a new caretaker to a training of caretakers by your organization (or by another organization) in another community to pick up the skills.

· Committee not very active.

· Money has disappeared. Advise the committee to bring this case in a community meeting and let the community decide what needs to be done.

· Shortage of money to pay for spare parts

· Spare parts can not (or no longer) be obtained

· A technical problem in the borehole or hand pump that can not be solved by the caretaker

· ….

Coaching is also about stimulating the O&M committee to think about other activities they could undertake for and with their community. This may include such things as: hygiene promotion activities, organizing cleaning campaigns (e.g. of market places in the community), training of community members involved in other activities in financial bookkeeping, preparation and implementation of a community disaster preparedness plan, etc.

18.2 Tasks of the project coordinator

· Join the fieldworkers regularly into the field to monitor how they coach O&M committees. Make notes. Discuss the results with the fieldworker directly afterwards, give feedback to the fieldworker and discuss together what can/should be improved.
· Control together with the involved fieldworker whether he/she has filled in the project monitoring form correctly (the form is presented in Annex 1). If so, sign for approval in this form. 
· Make sure that if any problem develops it is solved.
18.3 Tasks of the fieldworker

· Visit the community on a regular basis. Visit the community regularly, for instance once a month or once every two months. Observe the borehole and hand pump, Discuss how things are with the O&M committee and ask them questions about problems encountered, the cleanliness of the hand pump surroundings etc. Advise the committee where required.

· Stimulate the O&M committee to develop and implement other activities as well. Discuss with the O&M committee what additional activities they feel are required. Advise the committee to have a community meeting in which community members can assess and prioritise activities they feel are mostly required. Make clear that it should concern activities they can execute themselves without further support (besides your advise) from your organization.

· Fill in the project monitoring form for this activity each time when a coaching visit has been done (the form is presented in Annex 1).

19 Final evaluation

19.1 Explanation

Three years after the start of the project a final evaluation is executed by community members and field workers together. This of course does not mark the end of the O&M phase, which will basically continue for as long as the project results continue to exist, but it does mark the official end of involvement of your organization. The final evaluation should determine whether:

· The project has been executed correctly according to the project process (assess the correct execution of each project step), 

· The project has been executed according to the designs, 

· The project is successful. Investigate the issues that were included in the village profile report again. This will make it possible to compare the situation as it existed before the project start with the situation at this point. This will hopefully give clear information about the results and success of the project up to this point.
· The participation of the involved community has been sufficient,

· The performance of your organization has been sufficient.

· The performance of the O&M committee is sufficient.

· The project process and the designs of the above ground facilities can be improved (for future projects)

· The community has undertaken any additional activities.

A final report is produced with the results of the outcome of the final evaluation. This report is made by the involved field workers together with the project coordinator. The report is discussed with the community and if necessary the report is adapted on the basis of remarks received from the community. 

What can be done with the results of the final evaluation:

· The report can be sent to donors. Often a report for the donors is made based on a compilation of the monitoring results and final evaluation reports from different communities (for instance the communities that were combined together in one program). 

· Your organization can use each final evaluation to assess how it can improve the projects in the future.

· The community can use the report to improve things further. If for instance it has become clear that the community is not so happy anymore with the O&M committee it may decide to choose new members for this committee, or it may adapt the financial system for O&M of the borehole and hand hump, etc. 

Although officially with the final evaluation the involvement of your organization in the project has come to an end, often the fieldworkers will continue to advise the O&M committee and the community on issues of importance regarding the project if required or asked for by the community. They will do so for instance when they happen to be in the village (possibly for another project that the community executes together with your organization).

19.2 Tasks of the project coordinator

· Plan the activity. Make sure that for each community it is planned when this activity will take place, who of the fieldworkers will facilitate the activity, and who will inform each community about it.

· Join the fieldworkers regularly into the field during this activity and monitor how they do it. Make notes. Discuss the results of the activity with the fieldworker directly afterwards, give feedback to him/her and discuss together what can/should be improved.
· When the activity is completed control together with the involved fieldworker whether he/she has filled in the project monitoring form correctly for this activity (the form is presented in Annex 1) and whether the final evaluation report has been properly made. If so, sign for approval of the activity in the project monitoring form. 
· Make sure that if any problem has come forward from the evaluation it is followed up.
19.3 Tasks of the fieldworker

· Execute the final evaluation by filling in the final evaluation form and follow the instructions in this form (the form is presented in Annex 19).

· Fill in the project monitoring form for this activity (the form is presented in Annex 1).

Annex 1 Project monitoring form

The form is suitable for a total of 5 boreholes

Project code:

Name project coordinator:

	Borehole (number or location)

Activity
	
	
	
	
	

	Name community where the borehole is realized
	
	
	
	
	

	Activities before the decision is made to do a borehole with hand pump project
	
	
	
	
	

	Is the borehole and hand pump project a result of a proper community development process in which the community has prioritised drinking water improvements and investigations have shown that a borehole with hand pump is probably the best option for such improvement?  Y/N

If the answer to the above question is No you should not allow the project to start. In that case make sure that first the community goes through a proper process of preparations for its development. If out of that process comes the selection of a borehole and hand pump project you can continue with the activities described in this manual
	
	
	
	
	

	Signature for approval by project coordinator
	
	
	
	
	

	Selection of methods and technology to be used
	
	
	
	
	

	What drilling method was selected?

Choose one of the following options: (a) rotary drilling, (b) down the hole hammer drilling, (c) rotary sludge drilling, (d) sludge drilling, (e) hand drilling, (f) percussion drilling, (g) stone hammer drilling, (h) jetting, (i) other answer (explain)
	
	
	
	
	

	What hand pump type was selected?

Choose one of the following options: (a) high lift VLOM plunger pump, (b) high lift non-VLOM plunger pump, (c) direct action plunger pump, (d) suction lift pump, (e) submersible helical rotor pump, (f) rope pump, (f)  other answer (explain).
	
	
	
	
	

	Contracting companies for the geophysical surveys and drilling works
	
	
	
	
	

	Reasons for selecting the company(ies)

Choose one or more of the following options: (a) no company was contracted because we do it ourselves, (b) no company was selected because we don’t do geophysical surveys and we drill ourselves, (c) the cheapest company was selected, (d) the selected company is known to deliver good quality work, (e) the selected company had a good quality tender, (f) we selected a company we have worked positively with before, (g) other reason (explain)
	
	
	
	
	

	Name of company contracted for the geophysical works (if no company was selected fill in a ‘-‘)
	
	
	
	
	

	Name of company contracted for the drilling works (if no company was selected fill in a ‘-‘)
	
	
	
	
	

	Average price (in euro) for the geophysical works per borehole (if no company was selected fill in a ‘-‘)
	
	
	
	
	

	Average price (in euro) for the drilling works per borehole (if no company was selected fill in a ‘-‘)
	
	
	
	
	

	Was a standard contract signed? Y/N  ´Standard contract´ means the standard contract of your organization. If the answer is No, explain. (If no company was selected fill in a ‘-‘)
	
	
	
	
	

	Signature for approval by project coordinator
	
	
	
	
	

	Geophysical survey
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Was a geophysical survey carried out?

Choose one or more of the following options: (a) no because the geophysical conditions are sufficiently known, (b) no because the survey would be too expensive if compared to the cost for drilling while drilling is done with a low-cost methodology, (c) yes, a geophysical survey was carried out, (d) other answer (describe). If the answer is any other than a continue with the remaining questions of this subject.
	
	
	
	
	

	Date the geophysical survey was carried out.
	
	
	
	
	

	Number of Electrical Resistivity Soundings done
	
	
	
	
	

	Number of resistivity measurements carried out per Electrical Resistivity Sounding
	
	
	
	
	

	Was a suitable site found?

Suitable means: (1) the survey has made it likely that a successful borehole can be realized at this point,(2) the community agrees with the site, (3) the drilling rig and all the equipment can reach the site safely (access roads), (4) the ground around the site is sufficiently firm, solid and even for proper jacking up during drilling, (5) it is possible to clear enough space for the drilling rig (up to at least 10 m around it) and install the rig properly.
Choose one or more of the following options: (a) no and therefore it has been decided that in this community no borehole can be realized; the project is therefore stopped in this community, (b) yes a suitable site was found that has a good chance for yielding water when developed and that is also agreeable by the community, (c) other answer (describe).
	
	
	
	
	

	Has a proper quality geophysical survey report been received by your organization that covers the borehole site? Y/N
	
	
	
	
	

	Was a declaration signed by village leader(s), landowner etc. for approval of the selected site?

Choose one of the following options: (a) no because the landowner and/or village leaders have not agreed, (b) yes, but no copy of the document is available with our organization, (c) yes and we have a copy, properly stored in the correct project file in the office, (d) other answer (describe).

In case the answer is No, drilling should not take place at that site.
	
	
	
	
	

	Has the selected site been clearly marked and do you know by head where the site is? Y/N
	
	
	
	
	

	Signature for approval by project coordinator
	
	
	
	
	

	Signing of the community contract
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Was the community contract adapted on request of the community? Y/N
	
	
	
	
	

	Was a proper community contract suitable to the specific circumstances in the community signed by all involved parties? Y/N
	
	
	
	
	

	Signature for approval by project coordinator
	
	
	
	
	

	Training of masons
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Were masons trained?

Choose one of the following options: (a) masons were trained as a preparation to the realization of this and other boreholes, (b) masons have been trained by our organization during former projects, (c) masons have not been trained by our organization because we feel they are sufficiently competent, (d) masons have not been trained by our organization because we do not have the capacity or funding to do so, (e) other answer (describe).

Remark: with the remark ’masons trained by your organization’ we mean that masons have been trained by staff of your organization, or by another organization or company on request of (and probably with payment by) your organization.
	
	
	
	
	

	In what subjects were the masons trained?

Choose one or more of the following options: (a) concrete mixtures, (b) pouring concrete, (c) curing concrete, (d) reinforced concrete, (e) quality of bricks, (f) brick laying, (g) other subjects (describe).
	
	
	
	
	

	How were the masons trained?

Choose one or more of the following options: (a) the masons were not trained, (b) the masons were trained in theory (e.g. by reading through technical manuals), (c) the masons were trained in practise by executing a number of works covering the training subjects, (d) other answer (describe).
	
	
	
	
	

	Were all professional masons involved in the project capable of doing the work properly according to the quality standards in Technical principles for project professionals? Y/N
	
	
	
	
	

	Signature for approval by project coordinator
	
	
	
	
	

	Preparation of the project committee
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Did the members of the project committee, study, understand and appreciate the principles of proper storekeeping? Y/N
	
	
	
	
	

	Did the members of the project committee discuss this monitoring form with the fieldworker? Y/N
	
	
	
	
	

	Did the members of the project committee make a project implementation plan covering all aspects of borehole implementation? Y/N
	
	
	
	
	

	Collection of money and putting it on a bank account
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	How much money (in local currency) was collected and put in a bank account?
	
	
	
	
	

	Date the money was put in a bank account?
	
	
	
	
	

	Storage of project materials
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Has a storekeeper been selected, trained and provided with store cards? Y/N
	
	
	
	
	

	Are materials properly stored and administrated? Y/N
	
	
	
	
	

	Collection and transport of local materials
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Were all required local materials of sufficient quality? Y/N

See the technical quality standards in chapter 10. If not, the materials should not be accepted and other materials will need to be collected.
	
	
	
	
	

	How were the materials transported ? Y/N

Choose one or more options from the following list: (a) all materials were transported by foot and/or community vehicles, (b) a considerable part of the materials was transported by a vehicle of and/or paid for by your organization, (c) a considerable part of the materials was transported by a vehicle of and/or paid for by authorities or another organization, (d) other answer (describe).
	
	
	
	
	

	Were sufficient required materials collected and transported to the site? Y/N

Choose an option from the following list: (a) yes, all materials are sufficiently available on site, (b) not all materials are sufficiently on site but a proper plan has been made for further collection and transport before construction of above ground facilities is to begin, (c), not all materials are sufficiently on site and no plan has been made yet for further collection and transport of local materials, (d) other answer (describe).

See the quantities required as described in chapter 10. If the answer is No, more materials will need to be collected. If this is not possible any more before the start of drilling the community should promise it will do so as soon as possible and before the start of the above ground works.
	
	
	
	
	

	Date all required materials collected were on site
	
	
	
	
	

	Signature for approval by project coordinator
	
	
	
	
	

	Drilling of the borehole
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Date drilling started
	
	
	
	
	

	Drilling method

Choose an option from the following list: (a) rotary mud drilling, (b) rotary air drilling, (c) down the hole hammer, (d) percussion, (e) sludge methods, (f) improved sludge methods, (g) hand drilling
	
	
	
	
	

	Length of a casing pipe (in m)
	
	
	
	
	

	Internal diameter of the casing pipes (in mm). The internal diameter should be equal to the in​ternal diame​ter agreed in the contract: probably between 100 and 150 mm
	
	
	
	
	

	Quality of the casings You can find the quality indication on the casing ….., the quality should at least be ….
	
	
	
	
	

	Casing material (usually PVC or steel)
	
	
	
	
	

	Joint type of the casings (if the casings are made of PVC the joints should be screwed trapezoidal threaded joints)
	
	
	
	
	

	Screen type (…mention the different screen types, also self-cutted screens)
	
	
	
	
	

	Internal diameter of the screens (in mm). Determine the internal diameter with a tape measure. The internal diameter should be equal to the internal diameter agreed in the contract. This will probably be somewhere between 100 and 150 mm
	
	
	
	
	

	Quality of the screens. //mention the different quality indications one can find on the screens///You can find the quality indication on the screens in the form of a quality mark. On the quality mark you can read a code for the quality. Write down this code and control whether the quality is sufficient. The following qualities are often found ….. The quality of the screens should at least be …. If the quality is lower than required, act as follows: ….. the screens should be manufactured in accordance with DIN 4925
	
	
	
	
	

	Amount and quality of the gravel OK? Y/N  The amount of gravel available on site should be at least 1 m3. This equals 20 large buckets of 20 litres in volume. Drilling should not start before the minimum amount of gravel is on site. **   The gravel should be clean, well rounded and have a diameter between 50 and 250 mm. If the answer to this question is No, you should not accept it. Before drilling starts proper quality gravel (that is clean and well rounded gravel with a diameter between 50 and 250 mm) will need to be brought to the site. The diameter should be determined with a sieve test as described in paragraph …
	
	
	
	
	

	Has the rig been set up at the right location and perpendicular (using a level) above the planned point of drilling? (Y/N). If not, describe why and do not accept it if you disagree with the reason.
	
	
	
	
	

	Has the drilling team set the rig with a water (or bubble) level exactly perpendicular to the ground? (Y/N). If not, you should not accept it
	
	
	
	
	

	Diameter of the drilling bit used (in cm)
	
	
	
	
	

	How large is the space between the outer diameter of the casing and the diameter of the hole drilled (in inches)? This space should be at least 1,5 inch. If grouting will be used the annular space should be at least 2 inches. If it is less than this, you should not accept it.
	
	
	
	
	

	To what depth (in m) has temporary casing been used?
	
	
	
	
	

	Temporary casing method //mention the temp. casing methods///
	
	
	
	
	

	Number of water strikes
	
	
	
	
	

	Depth of deepest water strike (in m from ground level)
	
	
	
	
	

	Depth of the borehole (in m from ground level)
	
	
	
	
	

	Water level in the borehole (in m from ground level)
	
	
	
	
	

	Number of casing pipes inserted in the borehole
	
	
	
	
	

	Number of screen pipes inserted in the borehole
	
	
	
	
	

	How many centralisers were attached to the casings and screens?
	
	
	
	
	

	Has the bottom of the borehole pipe been fixed by insertion of large aggregates or by grouting?
	
	
	
	
	

	How high does the casing stick above ground out of the borehole (in m)? This should be at least … m.
	
	
	
	
	

	How much gravel (in m3) was inserted as a gravel pack between casing and borehole wall? 
	
	
	
	
	

	Method used to develop the well (mention the different methods)
	
	
	
	
	

	How long did the drilling team develop the well (in hours)?
	
	
	
	
	

	Towards the end of the well development did any dirt or dirty water come still out of the hole? (Y/N) If the answer is yes you should not accept the team to stop the well development
	
	
	
	
	

	Up to what depth from the surface did the gravel pack finally reach (in m)?
	
	
	
	
	

	What material was used for the seal? //mention materials that are acceptable to be used as seal///
	
	
	
	
	

	Up to what depth from the surface was backfilling done (in m)?
	
	
	
	
	

	How many meters of backfilling to surface level was done with cement slurry?
	
	
	
	
	

	How much time (in hours) was test pumping done
	
	
	
	
	

	What was the pump yield (in l/hr)
	
	
	
	
	

	Colour of the water (clear water, slightly coloured, strongly coloured)
	
	
	
	
	

	Salinity (no salinity, slightly saline, saline)
	
	
	
	
	

	Your impression about the overall water quality (good, reasonable, poor)
	
	
	
	
	

	How much time did it take until the water level was recovered to its initial level
	
	
	
	
	

	Borehole properly covered? Y/N If not you should not accept it
	
	
	
	
	

	Was the borehole disinfected? Y/N
	
	
	
	
	

	Type of hand pump placed
	
	
	
	
	

	Is the quality of hand pump, pumping rods, rising main etc. sufficient and in accordance with the contract? Y/N If not you should not accept it (see explanations in Annex …)
	
	
	
	
	

	Was the hand pump placed correctly? Y/N If not you should not accept it (see explanations in Annex …)
	
	
	
	
	

	Signature for approval of the observations written in this form by the fieldworker
	
	
	
	
	

	Signature for approval of the observations written in this form by representative of the community
	
	
	
	
	

	Signature for approval of the observations written in this form by the leader of the drilling team
	
	
	
	
	

	Signature for approval by project coordinator
	
	
	
	
	

	Construction of above ground facilities
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Above ground part of the hand pump properly installed? Y/N
	
	
	
	
	

	Slab properly constructed?

Choose one of the following options: (A) no slab constructed, (B) slab constructed with proper quality standards (such as for instance concrete mixture of at least 1:2:4, good quality bricks or stones, mortar mixture of at least 1:4, curing of at least 14 days with three times wetting per day and coverage with plastic or other material against evaporation, sufficient slope and capacity to drain away all waste water), (C) slab constructed with poor quality standards.
	
	
	
	
	

	Washing basin properly constructed?

Choose one of the following options: (A) no washing basin constructed, (B) washing basin constructed with proper quality standards (such as for instance concrete mixture of at least 1:2:4, good quality bricks or stones, mortar mixture of at least 1:4, curing of at least 14 days with three times wetting per day and coverage with plastic or other material against evaporation, proper arrangements and capacity for waste water drainage), (C) washing basin constructed with poor quality standards.
	
	
	
	
	

	Drainage facility properly constructed?

Choose one of the following options: (A) no drainage facility constructed, (B) very simple drainage facility constructed without building materials but functional and good enough, (C) as B but not good enough, (D) drainage facility constructed with proper quality standards (such as for instance concrete mixture of at least 1:2:4, good quality bricks or stones, mortar mixture of at least 1:4, curing of at least 14 days with three times wetting per day and coverage with plastic or other material against evaporation, sufficient slope of the canal and capacity of the whole facility to drain off all waste water properly), (E) drainage facility constructed with poor quality standards.
	
	
	
	
	

	Fence properly constructed?

Choose one of the following options: (A) no fence constructed, (B) fence not properly constructed, (C) proper fence constructed.
	
	
	
	
	

	Cattle trough properly constructed?

Choose one of the following options: (A) no cattle trough constructed because not necessary, (B) no cattle trough constructed but is necessary, (C) cattle trough constructed with proper quality standards (such as for instance concrete mixture of at least 1:2:4, good quality bricks or stones, mortar mixture of at least 1:4, curing of at least 14 days with three times wetting per day and coverage with plastic or other material against evaporation,, proper arrangements and capacity  for waste water drainage, facility constructed sufficiently far away from the hand pump), (C) cattle trough constructed with poor quality standards
	
	
	
	
	

	Date all above ground facilities were finalized
	
	
	
	
	

	Signature for approval by project coordinator
	
	
	
	
	

	Borehole functioning assessment
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Does the hand pump function well (does water come out of it when pumping)? Y/N

If not describe why (choose from: (A) technical failure of the under ground pumping parts, (B) technical failure of the above ground pumping parts, (C) other reason)
	
	
	
	
	

	Water quality in your opinion (good, reasonable, poor)
	
	
	
	
	

	Maximum yield when pumping hard.

Measure with bucket and watch. Express your findings in litres per hour.
	
	
	
	
	

	Drainage is functioning well? Y/N

If not describe why (choose from: (A) drainage facility not properly constructed, (B) clogging of drainage due to poor cleaning, (C) other reason)
	
	
	
	
	

	Has the above ground part of the hand pump been properly finalized? Y/N

If not describe why (choose from: (A) difficult movement of pumping handle, (B) frame not or poorly constructed, (C) other imperfections)
	
	
	
	
	

	Has the slab been properly constructed? Y/N

If not describe why (choose from: (A) cracks in the concrete, (B) no slab realized, (C) other imperfections)
	
	
	
	
	

	Has the water basin been properly constructed? Y/N

If not describe why (choose from: (A) cracks in the concrete, (B) no water basin realized, (C) other imperfections)
	
	
	
	
	

	Has the water basin been properly constructed? Y/N

If not describe why (choose from: (A) cracks in the concrete, (B) no water basin realized, (C) other imperfections)
	
	
	
	
	

	Has the fence been properly constructed? Y/N

If not describe why (choose from: (A) no fencing done, (B) fence not strong enough, (C) other imperfections)
	
	
	
	
	

	Has the cattle trough been properly constructed? Y/N

If not describe why (choose from: (A) no cattle trough constructed because not necessary, (B) no cattle trough constructed but is necessary, (C) cracks in the concrete or brick work, (D) other imperfections)
	
	
	
	
	

	Taste of the water (good, reasonable, poor)
	
	
	
	
	

	General cleanliness of the hand pump, the above ground facilities and the direct surroundings (good, reasonable, poor)
	
	
	
	
	

	Describe what parts need remedial actions.

Choose one or more of the following options: (A) below ground hand pump parts, (B) above ground hand pump parts, (C) slab, (D) drainage facilities, (E) washing basin, (F) fence, (G) cattle trough, (H) cleanliness, (I) other, (J) no remedial actions required.
	
	
	
	
	

	Date remedial actions will be finalized 

(in case any remedial action is required. If no remedial action is required don´t fill in anything).
	
	
	
	
	

	Signature for approval by project coordinator
	
	
	
	
	

	Borehole use assessment (only fill in for the boreholes where the assessment was done)
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Number of adult women who came to collect water at the hand pump
	
	
	
	
	

	Number of adult men who came to collect water at the hand pump
	
	
	
	
	

	Number of children (up to approximately 12 years of age) who came to collect water at the hand pump
	
	
	
	
	

	Number of adult women who used the washing basin
	
	
	
	
	

	Number of adult men who used the washing basin
	
	
	
	
	

	Number of children (up to approximately 12 years of age) who used the washing basin
	
	
	
	
	

	Signature for approval by project coordinator
	
	
	
	
	

	Hand-over community meeting and opening ceremony
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Date hand-over meeting (if no hand-over meeting was held don´t fill in anything)
	
	
	
	
	

	Date opening ceremony (if no opening ceremony was held don´t fill in anything)
	
	
	
	
	

	To what extent did community members (especially women) indicate they are satisfied with the borehole and hand pump

Choose one of the following options: (A) very satisfied, (B) reasonably satisfied, (C) unsatisfied
	
	
	
	
	

	Did women, children and elderly people participate well in the discussions? Y/N
	
	
	
	
	

	What ideas have been mentioned by the community members (especially women) for further activities

Choose one or more subjects from the following list: (A) no ideas were mentioned, (B) latrine construction, (C) cleaning campaigns, (D) health and/or hygiene promotion activities, (E) helping vulnerable people with obtaining proper water and sanitation, (F) other activities.
	
	
	
	
	

	Were the implications discussed with the community members of what it means to be the owner of the borehole and hand pump and have the responsibility for operation and maintenance of the facility? Y/N
	
	
	
	
	

	How many of the members of the committee taking care of O&M of the borehole and hand pump are female?
	
	
	
	
	

	How many of the members of the committee taking care of O&M of the borehole and hand pump are male?
	
	
	
	
	

	How many of the caretakers are female?
	
	
	
	
	

	How many of the caretakers are male?
	
	
	
	
	

	Was the hand-over documents signed by both a representative of the community and a representative of your organization? Y/N
	
	
	
	
	

	Was an opening ceremony held? Y/N
	
	
	
	
	

	Were any problems brought forward during the meeting that need further action? Y/N
	
	
	
	
	

	Has any follow-up action been executed as a result of things brought forward during the meeting? Y/N

If yes, describe what actions have been undertaken
	
	
	
	
	

	Signature for approval by project coordinator
	
	
	
	
	

	Preparation of committee members and caretakers for O&M tasks
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Financial training executed?

Choose one option from the following list: (A) both the treasurer and vice-treasurer of the O&M committee were properly trained, (B) only one person of the O&M committee was properly trained, (C) nobody was trained because the committee members were already trained during a former project, (D) nobody was trained because costs for O&M can be dealt with at the moment money is needed (expected expenses will be small), (E) other answer (describe)
	
	
	
	
	

	Technical O&M training executed?

Choose one option from the following list: (A) At least two caretakers were properly trained, (B) only one person of the O&M committee was properly trained, (C) nobody was trained, (D) other (describe)
	
	
	
	
	

	The involved committee prepared a proper Constitution? Y/N
	
	
	
	
	

	The involved committee prepared a proper management plan? Y/N
	
	
	
	
	

	Signature for approval by project coordinator
	
	
	
	
	

	Community meeting(s) to accept the Constitution and management plan
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Were Constitution and borehole/hand pump management plan accepted by the community in a community meeting that was attended by a sufficient number of community members? Y/N
	
	
	
	
	

	Signature for approval by project coordinator
	
	
	
	
	

	Coaching of the O&M committee
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	How often was a coaching visit done to the committee (fill in one year after the start of the project)?
	
	
	
	
	

	What specific problems have been encountered (fill in one year after the start of the project)?
	
	
	
	
	

	Have problems encountered been solved sufficiently? Y/N
	
	
	
	
	

	Signature for approval by project coordinator
	
	
	
	
	

	Final evaluation
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Date of final evaluation
	
	
	
	
	

	Has a final evaluation report been produced that has the agreement of the community and of which a copy has been given to the community? Y/N
	
	
	
	
	

	Have all issues that came forward in the evaluation to need further follow-up been properly handled? Y/N
	
	
	
	
	

	Has all information entered in this monitoring list been entered in the computer? Y/N (if not, you should do so)
	
	
	
	
	

	Was the borehole evaluated successful? Y/N
	
	
	
	
	

	Was community participation evaluated to have been sufficient? Y/N
	
	
	
	
	

	Signature for approval by project coordinator
	
	
	
	
	


Annex 2 Community monitoring form for borehole implementation works

	Borehole (number or location)

Activity
	
	
	
	
	

	Name community
	
	
	
	
	

	Geophysical survey
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	At how many locations was a geophysical survey carried out?
	
	
	
	
	

	Was a suitable site found with which the community agrees? Y/N
	
	
	
	
	

	Was a declaration signed by village leader(s), landowner etc. for approval of the selected site? Y/N
	
	
	
	
	

	Has the selected site been clearly marked and do you know by head where the site is? Y/N
	
	
	
	
	

	Preparation of the project committee
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Did you, the project committee, study, understand and appreciate the principles of proper storekeeping? Y/N
	
	
	
	
	

	Did you, the project committee, make a project implementation plan covering all aspects of borehole implementation? Y/N
	
	
	
	
	

	Collection of money and putting it on a bank account
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	How much money was collected and put in a bank account?
	
	
	
	
	

	Storage of project materials
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Has a storekeeper been selected, trained and provided with store cards? Y/N
	
	
	
	
	

	Are materials properly stored and administrated? Y/N
	
	
	
	
	

	Collection and transport of local materials
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Were sufficient local materials of proper quality collected and transported to the site in time? Y/N
	
	
	
	
	

	Drilling of the borehole
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Date drilling started
	
	
	
	
	

	Has the rig been set up at the right location exactly above the planned point of drilling? Y/N
	
	
	
	
	

	Number of casing pipes inserted in the borehole
	
	
	
	
	

	Number of screen pipes inserted in the borehole
	
	
	
	
	

	How high does the casing stick above ground out of the borehole (in m)?
	
	
	
	
	

	How long did the drilling team develop the well (in hours)?
	
	
	
	
	

	Towards the end of the well development did any dirt or dirty water come still out of the hole? Y/N
	
	
	
	
	

	How much time (in hours) was test pumping done
	
	
	
	
	

	Your impression about the overall water quality (good, reasonable, poor)
	
	
	
	
	

	Was the borehole properly covered after test pumping? Y/N
	
	
	
	
	

	Was a hand pump placed? Y/N
	
	
	
	
	

	Did the involved fieldworker(s) monitor this activity properly? Y/N
	
	
	
	
	

	Construction of above ground facilities
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Was a slab constructed? Y/N
	
	
	
	
	

	Was a washing basin constructed? Y/N
	
	
	
	
	

	Was a drainage facility constructed? Y/N
	
	
	
	
	

	Was a fence constructed? Y/N
	
	
	
	
	

	Was a cattle trough constructed? Y/N
	
	
	
	
	

	Are all above ground facilities (including the hand pump) properly functioning according to your opinion? Y/N  If the answer is no, explain what the problems are.
	
	
	
	
	

	Borehole functioning assessment
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	How many project committee members did take part in this assessment?
	
	
	
	
	

	Do you agree with the details filled in by the fieldworker in his monitoring form about the borehole functioning? Y/N   If the answer is no, explain.
	
	
	
	
	

	Is the hand pump yielding sufficient water in your opinion? Y/N  If the answer is no, explain.
	
	
	
	
	

	Hand-over community meeting and opening ceremony
	
	
	
	
	

	Name(s) of the fieldworker(s) involved in this activity
	
	
	
	
	

	Was the meeting properly prepared? Y/N
	
	
	
	
	

	To what extent did community members indicate they are satisfied with the borehole and hand pump (choose from: very satisfied, reasonably satisfied, unsatisfied)
	
	
	
	
	

	Did women, children and elderly people participate well in the discussions? Y/N
	
	
	
	
	

	What ideas have been mentioned by the community members for further activities

Choose one or more subjects from the following list: (A) no ideas were mentioned, (B) latrine construction, (C) cleaning campaigns, (D) health and/or hygiene promotion activities, (E) helping vulnerable people with obtaining proper water and sanitation, (F) other activities.
	
	
	
	
	

	Did the fieldworker explain to what extent he was happy with the participation of the community?

Choose one or more subjects from the following list: (A) no he did not explain anything like that, (B) yes he explained that he was very happy with the participation of the community, (C) yes he explained that the community participation was not good enough.
	
	
	
	
	

	Were the implications discussed with the community members of being the owners of the borehole and hand pump and having the responsibility for operation and maintenance of the facility? Y/N
	
	
	
	
	

	How many of the O&M committee members are female?
	
	
	
	
	

	How many of the O&M committee members are male?
	
	
	
	
	

	How many of the caretakers are female?
	
	
	
	
	

	How many of the caretakers are male?
	
	
	
	
	

	Were the hand-over documents signed by both a representative of the community and a representative of your organization? Y/N
	
	
	
	
	

	Was an opening ceremony held? Y/N
	
	
	
	
	

	Were any problems brought forward during the meeting that need further action? Y/N  Describe
	
	
	
	
	

	Has any follow-up action been executed as a result of things brought forward during the meeting? Y/N

If yes, describe what actions have been undertaken
	
	
	
	
	


Annex 3 Borehole project implementation plan form

	Activity
	Period
	No. of community members required to execute the activity
	Who will organize the activity
	Who will provide food to the people executing the activity
	Remarks

	Collection of 100 USD for O&M, and putting the money on a bank account
	
	
	
	
	

	Storage of project materials
	
	
	
	

	Collection and transport of materials
	
	
	
	
	

	Drilling of the borehole and installation of the hand pump
	
	
	
	
	


Borehole project implementation plan form continued

	Activity
	Period
	No. of community members required to execute the activity
	Who will organize the (sub-)activity
	Who will provide food to the people executing the activity
	Remarks

	Construction of above ground facilities
	
	
	
	
	

	Borehole functioning assessment
	
	
	
	
	

	Borehole use assessment
	
	
	
	
	

	Community meeting and hand-over
	
	
	
	
	


Annex 4 Stock card

	Stock Card
Name community:                                                                                                                   Item:

	Date
	Details (such as: name person who took the materials, the work for which the material will be used etc.; in case of borrowing materials, include here the agreed date/time of return)
	Quantity received
	Signature receiver upon receiving
	Quantity brought back
	Signature receiver upon bringing back
	Balance

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Annex 5 Handover agreement form
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Example recommendation letter for opening a bank account by the community


Annex 6 Declaration for approval of the selected drilling site by community and landowner


Annex 7 Additional background information regarding the drilling process

A7.1 Drilling

The actual drilling process consists of many steps. The first is to prepare the drilling rig for usage, the so-called rigging up. It is important that the hole is going to be straight. Therefore rig levelling is done. The actual drilling will be done with a drilling bit. The drilling bit is the section of the drilling string that actually breaks and grinds the soil and/or rocks. The bit together with its connection section to the drilling pipes is known as hammer. The type of bit to be used depends on the expected geology and is decided on by the drilling team. After the drilling bit is connected to the first drilling pipe, the drilling can start.

In the rotary method, the drilling is accomplished by rotating a drilling string by means of a power driven rotary table that can move up and down. The drilling string consists of drill pipes, also called drilling rods (the drilling rods are connected to each other by threads), and the drilling bit which is attached to the bottom of the pipes. A drill pipe is between 3 and 6 m long, depending on the size of the rig. Every time when a complete drill pipe length has been drilled down, a new drill pipe needs to be attached to be able to drill deeper. 

Usually, the top layer of the soil to be drilled consists of unconsolidated (loose) materials such as sand or loam. When drilling through sandy soil, the hole may become unstable and the sides collapse into the hole. There are two ways to solve this problem:

· Use a drilling mud instead of air (see explanations in the next paragraph). The mud makes the hole more stable. 

· Installation of temporary casing. These are PVC or metal pipes that are pushed down the hole to avoid further collapsing and to stabilize the hole.

Hopefully, at a certain depth water will be found. This is called a water strike. The water is coming from a water bearing layer, or aquifer. Such aquifers are the source of the water. In case of a water strike in unconsolidated material (loose material, material that is not rocky), screening is needed. A screen is a PVC pipe with small slots (openings) on the side, enabling water to come into the pipe. The slots are small enough to keep sands and stones outside. The annular space (the space between the screens and the wall of the borehole) should be filled with a gravel pack for filtration. 

When drilling becomes difficult or temporary casing is needed, the drilling bit can be exchanged for one with a smaller diameter. The hole as such will become smaller from that depth on. Deciding on the borehole diameter, the locations of screening and casing is called the borehole design.

A7.1.1 Drilling methods

You will mostly be involved in rotary drilling. Two rotary drilling methods are of importance:

· Air rotary drilling

· Mud-rotary drilling

Air-rotary drilling

With air-rotary drilling, the hole is made by rotating a drilling bit fixed at the bottom of drill pipes (rods). The rotation of the pipes and bit is hydraulically powered at the surface by a drilling rig. The bit cuts and breaks up the rock/soil as it goes through the formation. These cuttings have to be transported out of the hole. For this purpose air is used. Air is pressed with considerable force down the inner hollow part of the drilling pipes. The air goes through openings in the drilling bit at the bottom of the hole and blows the cuttings upwards out of the hole, along the space between the drill pipes and the side of the borehole. The process is schematically illustrated in Figure 1.

Mud-rotary drilling

With mud-rotary drilling, instead of air to lift up the particles (see above), mud is used. Mud is a mixture of water and chemicals (sometimes also only water is used which when mixed with the particles also becomes a muddy kind of fluid). The mud is pumped through the drilling pipes down the hole. It goes through holes in the drilling bit and swirls at the bottom of the hole, picking up the loose pieces of rock and sand. Due to the pressure, the mud flows upward through the space between the drilling pipes and the side of the borehole, the so-called annulus (or annular space). At the surface, the drilling fluid (drilling fluid with cuttings) flows to the settling mud pit where the cuttings settle to the bottom. From the settling pit, the fluid flows over into a suction pit, from where it is picked up again and re-circulated through the drilling pipes. The process is schematically illustrated in Figure 1.

NOTE:
with reverse circulation drilling, the air/mud enters the hole via the annulus and is pumped up together with the cuttings through the drilling pipes.

[image: image3.jpg]Circulation pump

Drill bit




Figure 1:  the rotary drilling method

A7.1.2 Drilling mud

When for the drilling a mud is used it is important to control that the viscosity of the mud is right. The viscosity indicates how ‘thick’ the fluid is. For instance water has a high viscosity (it flows easily) while maize porrage has a very low viscosity. A low viscosity of the mud will allow the mud to take up the particles easily (the lower the viscosity the more easy it takes up particles) and prevent collapse of the borehole during drilling. But a mud with a low viscosity is expensive (many chemicals need to be added to the water to make it a low viscosity mud) and may clog the sides of the aquifer so that no water can flow into the borehole any more. It is advised that the drilling team controls the proper viscosity of the mud with a Marsh Funnel. This equipment measures the time a mud needs to flow through the funnel. Each type of particles in the underground need their own optimum viscosity and thus flow time in the Funnel as indicated in the below table.

Table: Approximate Marsh Funnel Velocities required for Drilling

	Material Drilled
	Appropriate Marsh Funnel

Viscosity (seconds)



	Fine Sand
	35 - 45



	Medium Sand


	45 - 55



	Coarse Sand


	55 - 65

	Gravel
	65 - 75



	Coarse Gravel


	75 - 85




A7.1.3 Insertion of temporary casing during drilling

Temporary casing needs to be inserted during drilling only if there is a danger of collapsing of the hole. Such danger is present when:

· there are indications of collapsing e.g. cuttings are blown out when no drilling is done. 

· a water strike has been encountered in the overburden. 

It is very important that the temporary casing reaches the bottom of the hole. If not this means that there is an opening between the bottom of the casing and the hole. Soil/formation particles can now enter the borehole and it will be difficult to properly develop the borehole at a later stage. 

There are two temporary casing methods:

1. Casing without drilling. After the drilling string has been taken out, the casing is entered piece by piece into the hole. It should reach the bottom of the hole. When it is fully installed, the drilling string (with a smaller bit than before) is lowered down into the casing and drilling can commence again. 

2. Casing and drilling simultaneously. This is applied when casing is needed before competent rock has been reached, or the casing fails to reach the bottom of the hole. After the drilling string has been taken out, the casing is inserted as far as possible. Next the drilling string (with a drilling bit one size smaller than used previously) is lowered into the hole and drilling starts. The casing is pushed down during the drilling process. This process continues until the casing can go no further down, or the collapsing formation has been sealed off. 

When drilling is ready the temporary casing is taken out of the hole to be replaced by permanent casings and screens. In general temporary casings are 8 inch while permanent casing have a diameter of 6 inch. This difference is necessarily needed to be able to install a permanent casing with a temporary casing (before the latter is removed). Additionally, there are no slots in temporary casing.

A7.2 Insertion of permanent casings, screens and gravel pack

1. Large aggregates need to be inserted in the annular space, between the casing and the borehole wall in order to fix the bottom of the casing ///how much large aggregates should be inserted; how large should the aggregates be???/////.
2. If there is a chance of an unstable casing ///in what situation is this the case???//// it may be necessary to grout the bottom of the borehole casing //instead of inserting large aggregates//. The grouting at the bottom of the casing is called the bottom seal. Grouting involves injecting cement slurry into the annulus between the casings and the wall of the hole. This can be done either manually or with the tremmie pipe. A tremmie pipe is a hose through which the cement can travel down to the desired depth. The use of a tremmie pipe is a must when the lining has screens to avoid the danger of the cement clogging up the slots. The cement slurry should be mixed in a clean and empty container, be prepared by mixing 24 litres of water per 50 kg of cement, and mixing should be done vigorously to obtain a uniform slurry. Grouting should be done immediately after installing the permanent casing lining and be allowed to set overnight. The bottom seal should have a minimal thickness of 1 m. When the casing does fully reach the desired depth or the casing is possibly unstable, a minimum of 2 m is advised. The required annulus for grouting is minimal 50 mm, or 2 inch. For grouting also Bentonite (thick clay) can be used instead of cement. It is more durable, but also much more expensive. In practice it is therefore hardly used. When there is temporary casing, grouting of the permanent casing should be alternated with partial pulling out of the temporary casing. This is to avoid cementing the temporary casing. If grouting is to be done the drilling team should measure the exact depth of the borehole before grouting starts //why???//. For the measurements of the depth of the borehole a tape measure with a weight can be used (which is more precise than the counting of the drilling pipes which you should have done also).
Problems and solutions regarding permanent casings, screens and gravel pack

	Problem
	Solution

	After the permanent casing has been installed, a soft, collapsing formation is encountered at greater depth.
	Probably the hard rock had not been reached when the casing was installed, or a strongly weathered fracture was encountered. There are two solutions: 

1. Sufficient water had been trapped in the overburden. The hole can then be backfilled up to the competent rock or the casing  (in which case a seal is needed).

2. The hole is drilled further and the entire hole is cased down to the bottom. This will probably be with a 4 inch casing. The water strike section needs to be screened.

	The casing does not reach the desired depth.
	When the difference is considerable (more than 0.5 meter) try blowing out the obstacle, using a hammer that fits within the casing. If this fails, take out the casing and go down with the same hammer used previously to crush the obstacle. When the difference is moderate (less than 0.5 m) fine sand (possibly mixed with gravel) should be inserted down the annulus space to make a base on which the cement seal can be made. This avoids cement leaking through and blocking the aquifer. In addition, the grouting should be two meters to ensure proper stability.

	The permanent casings break during installation
	When recovery is not possible, install casing with a smaller diameter (probably all the way down the hole) and fill the space between the two linings with gravel.

	One or more pieces of casing fell into the hole
	Sometimes the Driller has special equipment to fish out objects out of the hole. If these are not available, often it is tried to screw the casing to other casing in the hole. An alternative is to attach a bag with cement to the hammer and push it through and past the piece of casing. The cement will swell due to the contact with water. The casing can then be pulled out as it is stuck behind the cement bag.  

	Less casing is needed than anticipated.
	This is a major problem as it indicated that the bottom of the hole has been filled up with collapsed material. This causes instability of the casing and pollutes the hole. It can fail to clean during development. The solution is to have all the casings taken out and to drill again to the desired depth.  If it concerns only a small distance (less than ////???/// m) you, the fieldworker can choose to leave it.


NOTE: Permanent casing is usually provided by the drilling company. The maximum depth of the casing is decided during drilling. The advice of the Driller might be influenced by the additional costs of more permanent casing in case a lump sum contract is used. The driller may react the other way around if he is paid per installed length and when he has quoted a high rate for drilling to extra depth
If permanent casing is installed onto rock the lowest section of the casing is seated on the bottom of the hole. In case no water has been struck in the overburden, the entire lining consists of plain casings up to the top. Otherwise it consists of both screens and plain casings. If permanent casing is not resting on rock grouting is essential. Furthermore, in this situation a plug needs to be installed at the bottom of the casing to avoid polluting particles coming in from below. The plugs are slightly bigger than the casing and are installed on the casing before the casing is inserted into the hole. Most plugs are made from wood, though more expensive, yet more durable, plastic plugs also exist.

A7.3 Well development and finalization of the borehole

A7.3.1 Introduction

After casings and screens and the gravel pack have been installed, the borehole needs to be cleaned.  Often it is full with dirt resulting from the drilling.  This cleaning of the water is called well development. This is often done by lowering the drilling pipes with hammer to the depth of water strike. Air is compressed down through the pipes. The air will blow the dirt, together with water out of the hole. This is the time when the airlift yield is determined. This is the amount of water that is blown out of the hole. It is an indication for the yield used for the pumping-test. Before the Drillers leave the site, the hole has to be properly sealed off and capped. 

The main objective of well development is to remove finer materials like silt, clay, sand and drilling fluid residues from the borehole and immediate surroundings (gravel pack and aquifer). The gravel pack and the aquifer are cleaned and opened up so that water can flow into the well more easily and the water is not murky (filled with sediments)

Well development should take place after the gravel packing but before the hole is back filled. 

Development can be done by either of the following methods:

· Continuous airlift until the water is free from sediments.

· Intermittent air lift development. The cycles to be determined depending on the rate at which water is clearing. Typical cycles are 10 minutes of airlifting followed by 5 minutes of recovery. 

Both methods should continue until the water is clear to the satisfaction of the Supervisor. The minimum for continuous development is 1.5 hours for a hand-pump and 5 hours for a production borehole.

///what about well development with a water jetted through the drilling pipe under high pressure???////

NOTE: Well development consumes a lot of fuel. The Driller will therefore try to limit it to the minimum. Nevertheless, it is the Supervisor to decide how long it needs to take.

If development is done properly it can increase the yield of the borehole by 20-30 %.

NOTE: Strictly speaking, well development also includes many more methods such as the use of chemicals (to disintegrate clay minerals that have clogged or damaged aquifers, specially manufactured industrial types like calgon are available, good results have even been obtained by adding 2 kg of OMO washing powder to the borehole) hydro-fracturing, jetting, over pumping and backwashing. These will not be discussed here as they are very specific operations and are not frequently used for hand-pump installations.
A7.3.2 At what depth should the well be developed?

The first criterion influencing the decision of the depth of well development, is the depth and type of the aquifer. Two options are discussed here. Each development step needs to last at least until the water is cleared.  

If the aquifer is in the hard rock the following sequence is proposed:

1. Development (just above) the bottom of the hole

2. Development at the fracture

3. Development at the bottom of the hole

If the aquifer is in the overburden and screens have been placed the following sequence is proposed:

1. Development (just above) the bottom of the hole

2. Development 2 m above the screens

WARNING: Do not develop at the depth of the screens as the water pressure can damage them. 

It is advised to move the pipes slowly up and down (one or two metres) during each step. The above options are relatively basic, as there are many ways of performing well development. More extensive methods include development at regular depth intervals, and surging (pulsed air input). 

A7.3.3 With which pressure should the well be developed?

It is very difficult to decide on the right power. As a rule of thumb, the initial power needed to overcome the pressure of the water column 97 kPa  (970 mbar) per 10 m, is usable during well development.

IMPORTANT: Development with too much power can disturb the aquifer and clog it up. Additionally, when developing with a powerful compressor, the pressure can build up too fast within the hole and the PVC screens and even the plain casings can break, making the borehole unusable.

NOTE: a hole can in theory be blown dry during air development. This should be avoided at all times as the aquifer can be badly damaged.

To gain time on drilling and gain money on diesel consumption a small type compressor can be used for development. It does take 2 to 3 times longer, but the drilling rig can continue to the next site and less (and less qualified) personnel are needed. 

A7.3.4 Airlift yield

The airlift yield is a very important parameter as it is an indication for the success of the hole. The final airlift yield is determined during the well development. During the actual drilling, the yield should also be noted. The water blown out is caught and channelled by a small earth dam, built by the drillers. At the outlet a piece of casing is built into the ground. Leakages should be avoided. At the outlet of the casing the discharge (yield) can be measured, by using a bucket with a known capacity. The time needed to fill the bucket is measured and noted. 

CALCULATION: For the yield determination, the following calculation has to be made:

Yield (in m3/h) = 3600 (number of seconds in one hour) x [(capacity of bucket in litres) divided by (1000 (to make it m3) x the number of seconds to fill the bucket)]. This is the same as: 3,6 x capacity of the bucket (in l) divided by the number of seconds to fill the bucket.

EXAMPLE: A 20 litre bucket is used and it takes 14 seconds to fill. What is the yield in m3/h? Answer: yield =  3,6 x 20/14 = 5.14 m3/h



NOTE: In the case there is no topographical location found for yield measurement, a hole suitable for the purpose has to be dug. In case the yield is large, a larger bucket, or an (oil) drum needs to be used.   

The yield depends partly on the air pressure. Measurements should therefore be taken at the end of the development, when one is sure that the yield can be maintained over a longer period of time (at least one hour).In case the hole is blown with too much pressure, the yield will initially be high but drop later on. 

NOTE: There are more sophisticated methods available for the determination of the yield. These are flow meters and weirs. In common day practice, these are hardly used.  

A7.3.5 Verticality check of the borehole

The borehole will be tested for plumbness and alignment by means of a straight, 12 metre long, steel pipe that will be passed down the whole depth of the borehole. The maximum external diameter of this pipe will be 13 mm less than the internal diameter of the borehole casing //in other literature they talk about a 4 m long pipe of 4 to 6 mm less diameter than the insoide diameter of the borehole///. The pipe will be supplied by the contractor. The pipe should easily pass down the whole depth of the borehole. The deviation from plumbness of the borehole’s axis should never be more than two-thirds the inside diameter of the smallest casing. If these minimum requirements are not met, the contractor will, if possible, correct the defects. If not, PRDO will reject the borehole and no payments will be made for its drilling and completion. This test should normally be executed before pump testing the borehole. The maximum devia​tion of the borehole from a vertical line shall be less than 3% of the drilling depth.

The pipe is suspended in to the borehole by a wire passing over a pulley suspended from a tripod. When the pipe is lowered into the borehole, at the start the wire should be exactly in the centre of the borehole. The pipe is then lowered into the borehole down to the bottom. During lowering the pipe it should be observed and noted what the deviation of the wire from the centre of the borehole is at depth intervals of 5 m and whenever a large deviation occurs. This should be done by the fieldworker who should fill in the below form:

	Depth (in m)
	Deviation from centre of the borehole (in mm)

	
	

	
	

	
	

	
	

	
	

	
	


A7.3.6 Sealing

After drilling and developing the borehole needs to be sealed. Sealing a borehole means installing a top seal. This seal is absolutely necessary as it avoids contamination of the hole from pollutants and provides a firm base for the pump installation. The seal is made from cement (see ….  for more information on grouting). The upper 3 metres of the borehole should be grouted. The last half a meter however, should not be grouted as this enables the installation of the pump.

A7.3.7 Capping

The borehole should always be sealed off with a cap.  It is needed as children and even adults throw objects (stones, garbage) down the hole, causing pollution and even clogging up the hole. Commonly, the cap is made from wood. A borehole reference number (e.g. DCL 281, or DWD 1234) should be marked on the borehole casing above the ground surface. The cap should be attached firmly, but it must be removable for the test pumping team.

A7.3.8 Sterilization

Once the borehole has been completed and tested, the borehole needs to be sterilized with a chlorine solution yielding at least 50 mg/l of active chlorine in all parts of the borehole. The chlorine solution may be prepared from calcium hypochlorite, sodium hypochlorite or gaseous chlorine. The chlorine solution should stay in the borehole for at least four hours at the specified concentration.

A7.3.9 When to abandon a borehole?

A borehole is abandoned in the following cases:

1. The borehole is dry, or too low-yielding.

2. The borehole failed due to technical failure

The Supervisor makes the decision on abandoning. Even an abandoned borehole should be properly sealed off. Two dangers arise if this is not done. Firstly, pollution can easily and rapidly travel down the hole and pollute the lower layers. Especially when the hole has been abandoned due to technical failure and a reasonable amount of water had been found, this issue is important. Secondly, a hole can form a danger to humans and cattle. When the hole is not sealed properly, a leg can easily sink away into it. Often a borehole has been located on a well accessible (and busy) site. 

When a hole has been unsuccessful, the Driller will try and retrieve as much equipment as possible. When only temporary casing have been installed, most cases will be retrievable. When permanent casing are present, it is considerably more difficult. It depends on the contract, but mostly the costs for the Driller.

The methods for sealing off an abandoned borehole vary considerably. In general, the Driller will want to use as little cement as possible, to avoid expenses. When the borehole is dry, the hole is usually backfilled up to the last three metres. Those meters should be sealed off with cement. When the hole has failed, but does contain water, considerable better measures need to be taken. The most proper way is to place a cement seal of one meter after every 10 meter of backfilling. In addition, the top 3 meters are grouted as previously described. 

NOTE: Some contracts demand that the entire hole is filled with cement and that the upper two meter are back filled with soil.

A7.3.10 Clearing the drilling site

On completion of the construction of the borehole, the site should be left clean and free from all debris, hydrocarbons and all sorts of waste. Dug pits should be filled with clean soil free from hydrocarbons. 

The local authorities should be informed about the results of the borehole, even if it is negative. If available, supply information on the further procedures like test pumping and pump installation. Additionally, they should be inform them also on the dangers of throwing objects into the hole and that they could loose their water source due to such actions. 

A7.4 Test pumping

For every successfully drilled borehole it is important to carry out a pump test. This will provide data on aquifer performance and the quantity of water that can be withdrawn from the borehole per hour. The data is also used to determine the optimum depth at which to place the pump. Additionally, during the same process a sample of water (1-2 litres) is collected and taken for lab analysis of physic-chemical analysis of that aquifer.

For a borehole on which a hand pump will be placed usually a pump test is done by pumping for 3 hours with a yield of 800 l/hr (can be a bit less if the airlift is around 400 l/hr). During pumping the water level in the borehole is measured at regular intervals. If within the 3 hours the water level does not draw down further any more one can also stop pumping. After pumping the hole is left to recover for 2 hours during which also  the water level is measured at regular intervals. 

A7.4.1 Test-pumping of a borehole that will be equipped with a hand pump

1. Selection of the most suitable test-pump method. Boreholes that will be equipped with hand pumps are usually test-pumped with the constant discharge test. With a constant discharge test, the discharge is kept constant throughout the entire period.

2. Register location details. On arrival at site, the location details of the site should be entered on a formatted pumping-test data sheet.

3. Measure and record the static water level. After removing the borehole capping, the static water level should be measured and recorded.

4. Examine the entire riser and pump assembly to ensure all are in place and then the pump should be installed at the proper depth. 

5. Make arrangements for discharging the water beyond the radius of influence of the aquifer, at least 100 m from the borehole.

6. Test-pump the borehole. After switching on the pump adjust the gate valve to the desired rate and record the water levels at the intervals indicated in the pumping-test data sheet. The initial discharge rates are measured using a bucket. Because most hand pumps cannot pump more than 800 l/hr the pumping rate should be close to this 800 l/hr. If however, the estimated maximum yield was much higher, and it is observed that the water level stabilises quickly at 800 l/hr, it is recommended to increase the yield after 0.5 to 1 hour to a yield close to the estimated yield to complete the 3 hours test. Remember to take readings at short intervals (like at the start of the test) when the yield has been increased. The pumping rate must be such that the water level does not approach the level of the pump intake too closely. Good information will be obtained if the water level at the end of the constant-discharge test is about three-quarters of the available draw-down. The available draw-down is the distance between the static water level and the pump inlet (the latter should be above the (bottom of the) aquifer. Water samples should be collected for each step of the pumping-test to determine EC, pH, and water colour. These data need to be recorded in the pumping-test data sheet. Additionally a sample of water (1-2 litres) may be collected and taken for lab analysis of physic-chemical analysis of that aquifer if this is required.

7. Record recovery water levels. At the completion of the pump-test the pump is switched off. From then on the recovery water levels are recorded at the same intervals that were used for the constant rate test. Recording of the recovery levels should continue during at least 2 hours and until at least 95% recovery has been reached (compare the water level with the water level before pumping started), or until the recovery test has taken as long as the constant discharge test.

8. Clear the site. After recovery monitoring, the equipment should be taken out of the borehole with care to avoid the pump or pipes falling back into the well. The borehole capping should be replaced and protective branches put around the borehole. The site should be cleared of any foreign materials introduced during the test. Collected samples should be passed on to the Supervisor before leaving the site. 

9. Interpretation and reporting of the test-pump results.

A7.4.2 Test pumping of a borehole that will be equipped with a motorized pump

1. Selection of the most suitable test-pump method. For boreholes that will be equipped with motorized pumps the step test is recommended. A step test consists of various steps with different discharges. During each step, the discharge must be constant. 

2. Register location details. On arrival at site, the location details of the site should be entered on a formatted pumping-test data sheet.

3. Measure and record the static water level. After removing the borehole capping, the static water level should be measured and recorded.

4. Examine the entire riser and pump assembly to ensure all are in place and then the pump should be installed at the proper depth. 

5. Make arrangements for discharging the water beyond the radius of influence of the aquifer, at least 100 m from the borehole.

6. Test-pump the borehole. After switching on the pump adjust the gate valve to the desired rate and record the water levels at the intervals indicated in the pumping-test data sheet. The initial discharge rates are measured using a bucket. Where the airlift yield has been greater than 1500 l/h, it is preferable that three or four step tests of about 90 minutes each (minimum of 60 minutes) are carried out. The change from one pumping rate to the next shall be done without stopping the pump by means of a gate valve in the discharge pipe or by any other means approved by the Supervisor. The discharge should be measured at least three times during each step as often a pump yield will change due to the change in water level. The following steps are advised:

a. 800 l/h. This step is based on the minimum requirements thought to be applicable for a hand-pump. It can be used to assess the depth for the installation of the pump intake.

b. two third of the airlift yield

c. equal to the airlift yield

d. one-and-a-half times the airlift yield as long as this does not lower the final dynamic water level to approximately 3 m above the level the pump.

In case a constant discharge test is chosen to be used, the test should continue during 24 to even 72 hours. Water samples should be collected for each step of the pumping-test to determine EC, pH, and water colour. These data need to be recorded in the pumping-test data sheet. Additionally a sample of water (1-2 litres) needs to be collected and taken for lab analysis of physic-chemical analysis of that aquifer.

7. Record recovery water levels. At the completion of the pump-test the pump is switched off. Although it is not essential to collect water-level recovery measurements at the end of the step-drawdown test, the information is useful and the project hydro-geologist will specify that water-level recovery readings must be collected. The information is easily obtainable as usually the team stays on site, waiting for proper recovery before the constant discharge test can be performed //does this mean that after the step test a constant discharge test will be done as well???//. The recovery water levels are recorded at the same intervals that were used for the step test //is this correct??//. Recording of the recovery levels should continue during at least 24 hours and until at least 95% recovery has been reached (compare the water level with the water level before pumping started), or until the recovery test has taken as long as the pump-test.

8. Clear the site. After recovery monitoring, the equipment should be taken out of the borehole with care to avoid the pump or pipes falling back into the well. The borehole capping should be replaced and protective branches put around the borehole. The site should be cleared of any foreign materials introduced during the test. Collected samples should be passed on to the Supervisor before leaving the site.

9. Interpretation and reporting of the test-pump results. The proper interpretation of a step pump test is difficult and should always be performed by a qualified person. The test pumping itself can be done by a test-pumping team and a Supervisor.

A7.4.3 What to do when a breakdown of the pump occurs during test pumping

If the breakdown is during the step-discharge test, the after fixing the problem, re-start the test at the beginning of the step during which the breakdown occurred.

If the breakdown occurred during the constant discharge test then the following procedures is to be followed:

1. Immediately record the time of breakdown and collect recovery readings.

2. If less than 10 hours of pumping has occurred, then fix the breakage and re-start the test after full recovery of the water levels.

3. If more than 10 hours of pumping has occurred, then if the breakage is fixed within 5% of the elapsed pumping time, then re-start the pumping-test at the same discharge rate and continue pumping until the total pumping time equals the planned total pumping time.

4. If more than 10 hours of pumping has occurred and the breakage cannot be fixed within 5 % of the elapsed pumping time, then restart the test from the beginning after full recovery of the water levels.
A7.5 Placing the hand pump

To be filled in still

A7.6 Examples of borehole designs

The borehole design is a drawing of the borehole that shows exactly at what depths in the borehole screens will be placed and where normal casings will be placed. The borehole design is made by the drilling team.

In this Annex examples of standard borehole designs are described for the three following situations:

1. Sufficient water is found in the ‘overburden’, the ground layer above the hard rock deeper in the underground.

2. Sufficient water is found in the overburden AND the interface with the hard rock together.

3. Sufficient water is found in hard rock only.

A7.6.1 Borehole design for water abstraction from the overburden

Overburden means that the ground in which you drill is not hard-rock. If water is found in the overburden this results in unstable conditions, during which the hole could collapse. To be able to use the water for pumping, screens need to be installed. Logically, the lining needs to be one size smaller than the borehole diameter to enable gravel packing and, if necessary, grouting. Some points to consider:

· The bottom of the lowest casing is capped with a wooden or plastic cap. This cap should be put on before the casing is entered down the hole. The cap is needed to avoid entrance of dirty particles from below. The cap can be left out if the borehole is into the hard rock and lining can be placed securely onto competent rock.

· The lowest casing should consist of at least 1 m of plain casing above the cap to enable grouting

· Screens should be installed at the depth of the water strike. Within the overburden, the exact depth is often unsure and therefore the screens need to be long enough to be sure of capturing the water.  

· Gravel packing needs to be done from the grouting upwards till at least 3 m above the top of the screening.

· Backfilling and top seal as standard.

· In case two water strikes are encountered in the overburden, screening is done at the main water strike and gravel packing is done up to 3 m above the first water strike.

· Typically the diameter of the borehole in the overburden is 8 inch.

· Typically the outer diameter of the casing and screens inserted is 5 inch.

· The diameters of casing and screens and borehole can differ a bit from the above described as long as the pump easily fits in the casing and the difference in outer diameter of the casing and diameter of the borehole is at least 2 inch (to allow for a sufficient gravel pack).

Figure to be placed still

Figure:  example of a borehole design for aquifers situated in the unconsolidated overburden

A7.6.2 Borehole design for water abstraction from the overburden PLUS the interface with the hard rock

In case a water strike within the overburden AND a water strike at the interface with the hard rock is encountered, the entire annulus up to the first water strike is gravel packed. When designing the borehole consider the following points:

· Water from the first water strike can flow down through the gravel pack to the screening of the second water strike, thus possibly two separate screens are not needed.

· Screens are weaker than plain casing and alternating the casing sections with screens can weaken the construction.

· With thick aquifers in the overburden, a minimum of the bottom 35 % should be screened.

· In confined aquifers, screens ideally should extent over 80-90 % of the thickness, with a minimum of 60 %.

· Typical diameters of the borehole are 8 to 8,5 inch in the overburden and 6 inch in the interface layer.
· Typically the outer diameter of the casing and screens inserted is 5 inch.

· The diameters of casing and screens and borehole can differ a bit from the above described as long as the pump easily fits in the casing and the difference in outer diameter of the casing and diameter of the borehole is at least 2 inch (to allow for a sufficient gravel pack).

Figure to be placed still

Figure:
example of a borehole design for aquifers situated in the unconsolidated overburden PLUS the interface with the hard rock

A7.6.3 Borehole design for water abstraction from the hard rock

When water is tapped in the hard rock, the following design can be followed:

· Permanent (PVC) casing down to the competent rock. This casing should be of a greater diameter than the lowest borehole section, or a packer needs to be used. Logically, the diameter of the casing should be one size smaller than the higher borehole diameter, to have an annulus suitable for grouting.

· Backfilling of the column upward and top seal as standard.

· Typical diameters of the borehole are 8 to 8,5 inch in the overburden, 6 or 8/8,5 inch in the interface layer (to 3 m down in the hard-rock), 4,5 inch further down in the hard-rock.
· Typically the outer diameter of the casing and screens inserted down to the hard-rock is 5 inch.

· The diameters of casing and screens and borehole can differ a bit from the above described as long as the pump easily fits in the casing and the difference in outer diameter of the casing and diameter of the borehole is at least 2 inch (to allow for grouting).

Figure to be placed still

Figure:  example of a borehole design for aquifers situated in the hard rock

Annex 8 Example of a community borehole project contract

Things that need to be changed or filled in according to the circumstances have been put in red. 

1. Involved parties

This contract includes the following involved parties:

	Involved party
	Name representative
	Address

	Name organization

here after called ‘ the organization’
	Name(s) representative(s) of the organization


	Address organization

	Name community

here after called ‘the community’
	1. Name representative community
2. Name representative community
3. Name representative community
	Address community




2. Project description

The project comprises:

· The implementation of one deep borehole with hand pump, a drainage pit, a washing platform, a cattle trough and a fence.

· Training of the project committee for involvement of the beneficiaries during the implementation phase.
· Training and coaching of hand pump caretakers and O&M committee for financial and technical sustainability of the borehole and hand pump.

Project number:  project number

3. Law

The contract, its meaning and interpretation, and the relation between the parties (community and organization) shall be governed by the laws of the Republic of name country.

4. Contract documents

The below listed documents are part of this contract. The documents are to be taken as mutually explanatory of one another, but in case of discrepancy the priority of the documents shall be as follows:

· The contract (this document)

· The contract with the drilling company

· The project proposal

· The manuals of the organization

5. Time frame

· The official starting date of the project is the date drilling starts. 

· Required local materials are to be collected and transported to the project site(s) preferably two weeks before the drilling works start (unless there is doubt whether water will be found; in that case the community can wait until drilling is done and will in that case complete collection and transport of the local materials to the project site within two weeks after drilling has been completed).

· The end of project date is 3 years after the official starting date of the project.

6. Responsibilities and rights of the involved parties

6.1 Responsibilities of the organization

· Community mobilization.

· Guidance of the community during the whole project period.

· Provision of the required guidelines to the involved beneficiaries.

· Provision of capable field workers and project professionals who will be on a regular basis at the project site for overall supervision and facilitation of the work.

· Purchase and delivery of the borehole and hand pump materials (either done by the organization itself or through a company contracted and paid for this purpose by the organization).

· Execution of groundwater investigations if required (either done by the organization itself or by a company contracted by the organization).

· Drilling of the borehole (either done by the organization itself or by a company contracted and paid for this purpose by the organization).

· Training of the O&M committee.

· Provision of the final evaluation report after completion of the project to the community.

· Ensuring proper handling of complaints from the beneficiaries of the project following the complaint procedure presented in paragraph 6.3 of this contract.

· Fulfilling the above responsibilities in accordance with the specifications laid down in the donor project proposal and the guidelines of the organization.

6.2 Rights of the organization

· The organization remains the owner of materials, tools and equipment used in the project until they have been handed over officially to the beneficiaries. The official hand over is realized when both the organization and the community representatives have signed the hand over document. The hand over document contains the details of what exactly is handed over to the community (this minimally comprises all physical infrastructures realized through the agreed project activities).

· The organization has the right to withdraw any materials, tools or equipment or even temporarily or definitively close the project without any prior notice to the community, whenever it feels the community does not fulfil the responsibilities agreed upon in this contract or if it is of the opinion that this is necessary for any other reason. In any such case the community will have no claims whatsoever on the organization.

· Materials, tools, equipment and finances left over from a closed or finalized project may be directed to any other project decided on by the organization.

· The responsibility for the payment of any contracted person in the project can be stopped temporarily or definitely in case the project is prematurely closed. In case the project continues after temporary closure the responsibility for payment of this person will resume if he/she continues to work on the formerly agreed basis.

· The organization will not be held responsible for any injuries or destruction (damages to human lives and property) during the project or in any way related to the project.

· The organization will be the owner of one of the two original contract documents with the original signatures of all involved parties.
· In case a survey executed to assess the possibility of finding groundwater when drilling a borehole has a negative outcome (meaning that the conclusion of the survey is that it is unlikely that good enough quality groundwater will be found within an acceptable and reachable depth) the organization is entitled to close the project without any further obligations to the community.
· In case drilling does not yield any feasible amount of groundwater of sufficient quality, the organization is entitled to close the project without any further obligations to the community.
6.3 Responsibilities of the community
· The provision (i.e. collection, payment and/or production) of the local materials required for the project (water, sand, gravels, stones, bricks, wood). 
· Provide a cash contribution of amount of money for the maintenance fund (to be put on a bank account).

· Community labour during the implementation phase.

· Feeding and accommodating project professionals and fieldworkers working in the project implementation activities.

· Feeding unskilled labourers working in the project implementation activities.

· Storing tools and materials in a well-guarded place, properly locked outside working hours, well protected against wind, rain and sun, and properly administrated.

· Put a project committee in place to guide and organize the community input in the project implementation activities, and be the community representing body in the contacts with the organization during the implementation phase.

· Put an O&M committee in place to ensure proper execution of the O&M activities, and be the community representing body in the contacts with the organization during the O&M phase.

· Active participation in all surveys and evaluations related to the project.

· Finalizing the project within the given time frame.

· Monitoring the project implementation activities.

· Good communication with the organization and local government representatives in order to optimise the project results and the efficiency and effectiveness of the work.

· Tools and equipment used and remaining materials (provided by the organization) will be delivered back after use in a proper state. The cost for any losses of or damage to tools, materials or equipment will be reimbursed by the community to the organization.

· The community will reimburse the costs for materials exceeding the normally required quantities, if desired by the organization.

· Whenever required by the organization, the beneficiaries will collect and deliver back to the organization in good state all building tools and remaining materials used, that were paid for by the organization. 

· Proper operation and maintenance of all project results (this includes the opening and operation of a bank account with users maintenance contributions).

· Active execution of all O&M activities included in the project.

· Follow the below described complaint procedure in case of a dispute with the organization with regard to the project:

· In case a community involved in a project has a complaint, dispute or disagreement concerning anybody or anything from the organization with regard to the project, the involved community members will first discuss the matter with the directly involved persons of the organization (if desired also with persons from other involved parties). 

· If no solution can be found the matter should be discussed in a meeting between the involved staff of the organization, village leaders and, if desired by the community, any other representative body or persons from the community. The community can, if it desires to do so, also invite a higher level representative of the organization and/or a representative of the district authorities to take part in this meeting. In the meeting it is tried to find a solution on a consensus basis.  

· If after this meeting the community does still not agree with the outcome it can send a letter to the Board of the organization. In the letter it explains the issue and the arguments of importance and asks for a meeting between two representatives of the community, a representative from the staff of the organization, a representative of the Board of the organization and, if desired by the community, a representative of the district authorities. In this meeting the issue will be thoroughly discussed once again. A final decision will be made on a consensus basis in this meeting. The decision is binding for the involved parties. 

· In all the discussions this contract will be used as a basis for the decision-making and decisions will not be made in contradiction with this contract.

6.4 Rights of the beneficiaries

· The beneficiaries will become the owner of the physical infrastructures constructed through the project activities after proper finalization of the implementation period, i.e. after signing by the organization and the community of the hand over document.
· Up to three months after handover the organization is liable for problems related to construction errors.

· Receiving all relevant project documents, including one original contract with the original signatures of representatives of the organization and the community.

7. Declaration of the organization

The organization as facilitating NGO agrees with the contents of this contract and declares it will fulfil its responsibilities as described in this document within the specified time frame.

Date:

Place:

Name representative of the organization:

Position representative:

Signature:

8. Declaration of the community

We, beneficiaries of the project, members of the community agree with the contents of this contract and declare that we will fulfil our responsibilities as described in this document within the specified time frame.

Place:

Date:

Name representative 1 of the community:

Responsibility in the community:

Signature:

Name representative 2 of the community:

Responsibility in the community:

Signature:

Name representative 3 of the community:

Responsibility in the community:

Signature:

Annex 9 Example of a Terms of Reference for borehole drilling

To be included still

Annex 10 Assessing the suitability of drilling and geophysical survey companies

The first thing to do is to contact other NGO’s of whom you know that they are serious in their work and ask them what companies they feel are good companies for geophysical surveys and drilling works.

Once you have made a list of potential companies you can approach each of these companies. Ask these companies to read through the general contracts your organization has for drilling works and geophysical surveys. Then discuss the contracts and assess together whether the company can fulfil the conditions in the contract. Additionally you can pose the questions presented below:

Geophysical survey:

1. Which equipment do you use? Specify type. Ask whether you can see it.

2. What type of measurements will you do (VES etc)?

3. Presenting of the results of the company to us? When, how?

4. How many measurements per site?

5. Price per site?

Drilling and construction work:

1. What type of equipment do you use? Ask whether you can see the equipment.

2. How old is this equipment?

3. What procedures do they follow if the depth of a hole will have to be deeper than budgeted for?

4. How will you develop the borehole (equipment/method used, amount of time of developing the borehole)? 

5. How will you pump test the borehole (methodology, how many hours)?

Materials used:

1. Diameter of casings?

2. Casing materials?

3. Quality of rising main and of the casing?

4. What hand pump (type and material)?

Financial:

1. Discuss quotation: negotiate (usually on mobilisation costs).

2. Payment instalments? 

3. Payments when drilling fails (dry hole at certain depth, collapsing of hole)?

4. Mode of payment (accept cheques)?

Planning:

1. Ask the company to study the PRDO standard contract for geophysical surveys and drilling works. Basically they should agree on all parts in the contract otherwise they will not be regarded as a candidate during the tender procedure.

2. Discuss the time table they would be able to use for the works and the consequences (as laid down in the contract) if the contractor fails to meet the time table.

Annex 11 Example of a standard invitation letter to tender for geophysical and drilling works

	INVITATION TO TENDER

GEOPHYSICAL SURVEYS AND DRILLING WORKS IN KASUNGU DISTRICT

To:

Name director company

Name and address company








Kasungu, 30-04-2001

Dear Sir,

I hereby have the pleasure to invite you to tender for the following works:

· Geophysical surveys and drilling of 20 boreholes in 20 different villages in Kasungu District, all within 35 km from Kasungu town.

· Placement of Afridev hand pumps (stainless steel frames) on all 20 boreholes

· Construction of reinforced concrete platforms of diameter … m at each of the 20 boreholes.

The works will have to be executed and finalized between 01-06-2001 and 01-09-2001.

If you are interested to tender we will require you to study and accept our standard contract for the geophysical surveys and drilling works (attached to this invitation) and send us back the filled in tables of Tentative Specifications and Tentative Budget as included in the standard contract.

In the hope to have informed you sufficiently I sign with kind regards.

Sincerely Yours,

Robert Egolet Okia

Branch manager PRDO Malawi.

Enclosed: standard contract of PRDO for geophysical surveys and drilling works.




Annex 12 Example contract for the drilling of boreholes

Text in red indicates that something needs to be filled in there

This agreement is made and entered into effect this date between:

Name contractor (here after called the ‘contractor‘)

and

Name organization

A12.1 General

A12.1.1 Locations

The subject of this contract comprises the proper siting and construction of number boreholes for potable water supplies in the following locations:

List of locations

A12.1.2 Type of works

The contractor will carry out the required geophysical survey and the drilling work and provide the proper tools, machinery, implements, materials and labour for due constructions of the boreholes, their development and pump testing. The contractor shall determine the time, manner, means and method of doing the work in co-ordination with name organization and within the agreements laid down in this contract. The contractor will provide the casing and screen materials to the quality specifications and agreements laid down in this contract.

A12.1.3 Accidents and injuries

The contractor agrees that name organization will not be responsible in case of any accident or injury to persons or employees in connection with the drilling operations.

A12.1.4 Delay due to fault of the contractor

In the event of unreasonable delay or failure due to the fault of the contractor this contract may be terminated by name organization after having given the contractor 7 (seven) days written notice to remedy the delay or failure and the contractor having failed to do so, in that the event name organization will only pay for work already completed.

Sub-contracting

Without the written consent of name organization, the contractor shall not assign this contract or any part thereof nor without the like consent, shall he make any sub - contract with any person or persons for the execution of any portion of the works.

A12.1.5 Contract period

The contractor will start drilling on date and finish all his works as agreed in this contract before date

A12.1.6 Guarrantee

The contractor gives a three month guarantee on all works done and materials used, starting from the day that all the works that are part of this contract are finalized. 

A12.1.7 Payment

The sum to be paid by name organization to the contractor for the work described in this contract will depend on the works actually done and the extra costs included as defined in this contract. The contractor shall be paid by name organization as follows:  percentage% of the Total sum of the ‘Tentative Budget’ in this contract up front payment and the balance of the invoice within four weeks after reception by name organization of the invoice (the invoice to be sent only after completion of all works included in the contract). Should name organization fail to make payments within the agreed periods the contractor will be entitled to charge an interest rate of 1% of the sum still to be paid (expressed in Euros) per month unless there is a disagreement over the sum charged by the contractor.

A12.1.8 Supervision

Both the geophysical survey team and the drilling team will be monitored during their work by a name organization fieldworker who will act as supervisor of the works. For the drilling team this person is the first contact person of name organization. The contractor accepts the role of the name organization supervisor as laid down in the name organization manual for supervision of geophysical survey and drilling works.

A12.2 Geophysical surveys

The contractor will execute geophysical surveys at or near all the locations listed in Article 1 of this contract. The geophysical surveys will be executed by performing Electrical Resistivity Soundings at each location set out in profiles until a suitable location has been found.

A12.3 Drilling sites and accessibility

After agreement between the involved communities, the drilling contractor and name organization about the exact drilling sites, name organization will ensure that any required permits are arranged for these sites. The contractor will operate at no charge for using the land required for its equipment and material at the allocated drilling sites. The contractor will be responsible for all the damages occurring outside the allocated sites. The contractor will clear all debris of any kind, and leave the sites, as far as it is possible, in its original condition after the boreholes have been constructed, developed and pump-tested.

Should there be any delay during the agreed period of drilling due to the permission process regarding the drilling sites the contractor will be entitled to standing time payment. Should any delay occur due to poor accessibility to the site caused by name organization this will also be subject to standing time tariffs as defined in the contractor’s ‘Tentative Budget’ that forms part of this contract.

A12.4 Abandoned boreholes

If the contractor is not able to finish the drilling to the required depth (which is at utmost the maximum depth as indicated in the ‘Table of Tentative Specifications’) or has to abandon the borehole due to loss of tools or any other accident or contingency, the contractor will remove the casing or drive pipes already placed in the hole and refill it with clay or concrete, at the contractor’s expense. All material extracted from such holes will be considered the property of the contractor. In the case of an abandoned borehole, name organization will not pay for any of the work carried out and will give advanced authorization for the drilling of a new borehole near the abandoned borehole.

A12.5 Information concerning each borehole

The contractor will supply a detailed borehole log of: drilling rates; the appearance of the water; soil sampling details and the types of rock found; type, quality, and size of well casing; position, type, quality, and size of screen; maximum and recommended yield; and other relevant details.

A12.6 Casings and screens

The contractor will supply all pipes, screen filters and fittings for the proper casing of the boreholes at the agreed price.

The drilling of each borehole will be carried out according to the characteristics specified in the ‘Table of Tentative Specifications’ (at the end of this document) using the correct drilling tools, drive pipes, casing pipes, gravel packs, and sanitary protection (see Article 12 of this contract), based on the actual characteristics of the aquifer formations. The casing pipes and sanitary protection (seals) should isolate each aquifer from other formations which are considered unsuitable for the exploitation of wholesome water. The borehole design (indicating exactly the locations, diameters, and quality of the screens and casing pipes proposed for use in the borehole) will be developed by the contractor but is to be authorized by name organization before the casing pipes and screens are introduced into the well. The borehole design should at least fulfil the minimum requirements defined in the ‘Table of Tentative Specifications’. In case the circumstances ask for the use of materials that go beyond the minimum requirements defined in the ‘Table of Tentative Specifications’ and name organization agrees with this, the contractor shall be entitled to be compensated for the extra cost involved for those materials as far as the extra cost is clearly communicated to and accepted by name organization prior to the use of the materials. 

A12.7 Gravel pack

If necessary, an artificial, properly graded gravel pack will be placed in the annular space between the borehole wall and the outer face of the casing. The amount used shall be not lees than the amount indicated in the ‘Table of Tentative Specifications’. Proper techniques will be used for the accurate placing of this pack. The gravel to be used should be clean, well-rounded and the grains should be hard, of alluvial origin and in size between 0,5 to 2,5 cm diameter. The gravel quality and quantity shall be approved by name organization. The cost for the gravel pack is included in the borehole price. Only if more than the quantity indicated in the ‘Table of Tentative Specifications’ is needed and this is approved by name organization, the extra amount will be compensated by name organization against a previously agreed rate as indicated in the Bill of Quantities.

A12.8 Drilling equipment and depth of drilling

The contractor will use drilling equipment capable of drilling to a depth of at least 30% deeper than indicated in the ‘Table of Tentative Specifications’. The use of rotary or down-the whole hammer (air percussion) rigs is acceptable. 

The drilling depths indicated in the ‘Table of Tentative Specifications’ should only be regarded as a guide. If the actual characteristics of the boreholes being drilled justify any change in these specifications, the contractor will request the authorization of name organization for such changes to be made. Such authorization should be in writing with an authorizing signature of the name organization supervisor on site or any of his or her superiors. In every case, if the actual characteristics of the borehole differ from those indicated in the ‘Table of Tentative Specifications’, and once these changes have been authorized by name organization, a proper price adjustment will be made according to the final depth of the borehole and the unit price rendered by the contractor in his Bill of Quantities.

A12.9 Completion of a borehole

Drilling of a borehole shall be considered complete and the Contractor be entitled to payment for that borehole according to the agreed prices as indicated in the BoQ, when the borehole yields the minimum yield defined for that borehole in the ‘Table of Tentative Specifications’ after the minimum depth for that borehole as defined also in the ‘Table of Tentative Specifications’ is reached. In this case the contractor will finalize the borehole and hand pump and be entitled to the agreed borehole price.

A12.10 Avoiding contamination of the borehole

The contractor will take maximum care to avoid any physical, chemical or bacteriological contamination of the borehole during and after construction. If water is contaminated due to the contractor’s neglect, the contractor will be obliged to carry out all the required operations, at the contractor’s cost, to remove such contaminations from the borehole. The placement of a lid over the mouth of the well at any time the drilling rig is not in operation is one of the measures taken by the contractor to avoid any kind of contamination.

A12.11 Borehole plumbness and alignment

The borehole will be tested for plumbness and alignment by means of a straight, 12 metre long, steel pipe that will be passed down the whole depth of the borehole. The maximum external diameter of this pipe will be 13 mm less than the internal diameter of the borehole casing //in other literature they talk about a 4 m long pipe of 4 to 6 mm less diameter than the inside diameter of the borehole///. The pipe will be supplied by the contractor. The pipe should easily pass down the whole depth of the borehole. The deviation from plumbness of the borehole’s axis should never be more than two-thirds the inside diameter of the smallest casing. If these minimum requirements are not met, the contractor will, if possible, correct the defects. If not, name organization will reject the borehole and no payments will be made for its drilling and completion. This test should normally be executed before pump testing the borehole. The maximum deviation of the borehole from a vertical line shall be less than 3% of the drilling depth.
A12.12 Well completion and test pumping

A12.12.1 Required pumping unit

The contractor will have a pumping unit capable of discharging 50 per cent more water, at the borehole’s pumping water level, than the maximum yield for each borehole indicated in the ‘Table of Tentative Specifications’. 

A12.12.2 Borehole development

Once the borehole construction is finished the borehole will be developed by hydraulic surging (by means of a packer piston or compressed air). The development of the borehole should continue until the water is clear to the satisfaction of the name organization supervisor while the minimum length of time for development (if executed continuously) is indicated in the ‘Table of Tentative Specifications’. 

A12.12.3 Sealing the gravel pack

The contractor makes sure to seal the gravel pack with a clay seal (pure clay //??or bentonite??///) to prevent contamination //should this be done before or after test pumping and before or after borehole development???///
A12.12.4 Backfilling

Immediately after borehole development is completed the borehole should be backfilled 

///// Further info required////

A12.12.5 Test pumping

Immediately after the backfilling is completed //????/// the borehole will be cleaned, the pumping unit introduced into the borehole, and test-pumping will start. Test pumping will comprise continuously pumping the well at maximum yield as specified in the ‘Table of Tentative Specifications’ for the respective borehole or at any other rate previously defined between the contractor and name organization, according to the outcome of the drilling. The duration of the test will be at least the time indicated in the ‘Table of Tentative Specifications’. The measuring of the dynamic water levels will be performed according to the logarithmic time-scale schedule normally used for test pumping boreholes///is this required for hand pump boreholes???///// 

The contractor will convey the pumped water at least 200 m away from the borehole such that no pumped water will be left standing within a radius of 200 m of the bore​hole. The contractor will provide all the necessary equipment for this to be achieved. The contractor shall try to prevent that the pumped water will not be left standing in any inhabited area even if this is beyond the 200 m radius from the borehole. The contractor will provide all the necessary equipment (weirs, pipes, gauges, etc.) for the proper measurement of discharge rates and water levels. The contractor will report in its borehole log (see Article 4 of this contract) to name organization about the maximum and the recommended yield of each of the boreholes, based on the pump test results, appropriate geophysical analysis and the actual water demand.

A12.13 Sanitary protection seal

All the boreholes that have been successfully tested shall have a proper protective sanitary seal cast in concrete by the contractor. The protective seal shall be placed from 3,5 metres below ground level to 0,25 metres above ground and will occupy an annular space between the hole wall and the outer face of the casing.

A12.14 Borehole sterilization

Once the borehole has been completed and tested, the contractor will sterilize the borehole with a chlorine solution yielding at least 50 mg/l of active chlorine in all parts of the borehole. The chlorine solution may be prepared from calcium hypochlorite, sodium hypochlorite or gaseous chlorine. The chlorine solution should stay in the borehole for at least four hours at the specified concentration.

A12.15 Rock samples

Is this always required, also for small boreholes of say 30 m deep??? The contractor will keep rock samples taken during the drilling operations in properly packed and identified sample bags and will make them available to name organization upon request. The contractor will take at least one sample every three metres of drilling and at every change in rock formation. Each sample should weigh a minimum of 500 grams. For each sample not taken, the contractor will be fined an amount equal to 1 per cent of the total value of the borehole contract. This amount will be deducted from the final payment. If the total number of samples not taken is more than 15 per cent of the specified number, the borehole should be drilled again and name organization will not make any payments for the work already done.

A12.16 Water samples

Is this always required, also for small boreholes of say 30 m deep??? The contractor will take two water samples for laboratory analysis after completion of the pumping test described in this contract. One sample will be used for physical and chemical analysis. It should be put in a clean and properly sealed container. Its volume should not be less than 5 litres. The other sample will be used in a bacterio​logical analysis. The sample should be divided and placed into three separate sterilized and properly sealed containers. The volume of each container should not be less than 100 ml. The samples will be handed to name organization as soon as the samples are taken. //is water sampling at all useful considering the often very poor performance of laboratories and the time needed to reach the testing facilities???////
A12.17 Sand particle content in the pumped water

The water drawn out of the borehole will be acceptable if it has a sand particle content of less than 5 g/m3. If this maximum limit is not met, the contractor will make all necessary adjustments to the well structure, at the contractor’s expense, to meet this specification.

A12.18 Sanitary protection seal

All the boreholes that have been successfully tested shall have a proper protective sanitary seal cast in concrete by the contractor. The protective seal shall be placed from 3,5 metres below ground level to 0,25 metres above ground and will occupy an annular space between the borehole wall and the outer face of the casing.

A12.19 Hand pump placement

The contractor will place the whole hand pump, including the under and the above ground parts of the hand pump. The hand pump will be of the name hand pump type and should be of the best possible material. The above part should preferably be of stainless steel. Rising main should be of …, pumping rods should be stainless steel  //add more quality conditions for the hand pump/// The contractor will test the hand pump performance by …. //??/// Platform and other above ground structures will be realized by the involved villages under facilitation of name organization.

A12.20 Table of Tentative Specifications

	Borehole location
	
	Minimum annular space for filling with gravel pack (in inches)
	Drilling diameter (mm)
	Outer and inner diameter of casing and screens (mm)
	Minimum quality of casing and screens
	Maximum drilling depth (m)
	Length of casing (m)
	Length of screen (m)
	Minimum amount of gravel pack (in kg)
	Required minimum time of borehole development (in hours)
	Required minimum time of continuous test pumping (in hours)
	Minimum required yield (l/hour)
	Quality and type of hand pump

	
	
	1,5
	
	
	
	
	
	
	
	
	
	500
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	500
	

	
	
	1,5
	
	
	
	
	
	
	
	
	
	500
	


A12.21 Budget

· The budget is based on the minimum requirements as laid down in the ‘Table of Tentative Specifications’ and the unit rates for the different items agreed with the contractor.

· Abandoned boreholes and boreholes yielding less than the required minimum yield as indicated in the Table of Tentative Specifications will not be paid.

· The actual price of each successful borehole will be based on:

1. The actual depth of the boreholes drilled,

2. The unit prices indicated in the below table.

Cost per borehole (in Euro):

	Item
	Description
	Unit
	Quantity
	Unit

rate
	Total

	1
	Mobilisation
	borehole
	1/total number of boreholes
	
	

	2
	Geophysical survey
	borehole
	1
	
	

	3
	Rig Up and down
	borehole
	1
	
	

	4
	Drilling 0 - 35 m
	m
	
	
	

	5
	Drilling > 35 m
	m
	
	
	

	6
	Supply and install PVC plain casing
	m
	
	
	

	7
	Supply and install PVC slotted screens
	m
	
	
	

	8
	Supply and install gravel pack
	m3
	
	
	

	9
	Development
	hour
	
	
	

	10
	Pump testing
	hour
	
	
	

	11
	Supply and install hand pump
	borehole
	1
	
	

	13
	Borehole report
	borehole
	1
	
	

	
	TOTAL
	
	
	
	


A12.22 Signatures for approval of this contract

This contract has been made up in two fold (one for the contractor and one for name organization) and is approved by both parties (name organization and the contractor) as shown by the below signatures of representatives of both parties on both copies:

Signed for agreement by (Representative of the) Contractor: 

Signed for agreement by Representative of name organization:

Date:

Annex 13 Examples of designs of above ground facilities

A13.1 Platform and drainage canal

In the standard design a platform (slab) and drainage canal have been included. The canal can drain in a water body, drainage pit, depression etc, depending on the circumstances. For the design of a soak pit see paragraph A14.3. The design presented here only includes the platform and a drainage canal of 3 m. The design has been obtained from the manual ‘Community handpump water supply and sanitation guide for Afghanistan, Water and Sanitation Sector Group Afghanistan 1999’. The design has been changed on one point only: the height of the canal bottom was in the original design 4 cm. We have increased this to 6 cm and have adapted the volume of concrete required accordingly.

A13.1.1 Design
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A13.1.2 Bill of Quantities

	Type of work
	Cement (in bags of 50 kg)
	Sand (in m3)
	Gravel (in m3)
	Water for the construction (in litres)
	Skilled labour (in person days)
	Unskilled labour (in person days)

	Excavation
	-
	-
	-
	-
	
	0,5

	Concrete
	6,6
	0,44
	0,88
	182 (10% more if the aggregates are very dry)
	1,0
	3,5

	Totals
	6,6
	0,44
	0,88
	182
	1,0
	4,0


A13.1.3 Measurements and instructions for construction

Slope canal and slab towards drainage point: 1:50 (going down with 1 meter per 50 m canal length)

Concrete mixture: 1:2:4 (1 part cement, 2 parts sand, 4 parts gravel)

Height slab and canal bottom: 12 cm

Sizes rectangular part of the slab: 200 cm (length), 100 cm (width), 12 cm (height)

Width and height (above slab bottom) sides circular part of the slab: 10 cm x 8 cm

Width and height (above canal bottom) sides canal: 8 cm x 6 cm 

Width drainage canal (inner part, between canal sides): 10 cm

Sizes pedestal footing: 76 cm (length), 76 cm (width), 32 cm (depth below the slab)

Total volume of concrete required: appr. 1 m3
Total surface of plaster work required: 5,5 m2
Excavations: 0,66 m3

For general instructions on working with concrete see the CIQS manual Technical principles for project professionals.
A13.2 Washing basin

In the standard design a washing basin has been included. The design has been obtained from ….

A13.2.1 Design

A13.2.2 Bill of Quantities

	Type of work
	Cement (in bags of 50 kg)
	Sand (in m3)
	Gravel (in m3)
	Water for the construction (in litres)
	Skilled labour (in person days)
	Unskilled labour (in person days)

	Excavation
	
	
	
	
	
	

	Concrete
	
	
	
	
	
	

	Totals
	
	
	
	
	
	


A13.2.3 Measurements and instructions for construction

For general instructions on working with concrete see the CIQS manual Technical principles for project professionals.
A13.3 Soak pit

Construction of a soak pit is essential if a natural drain is not available. The soak pit design presented here has been obtained from the manual ‘Community handpump water supply and sanitation guide for Afghanistan, Water and Sanitation Sector Group Afghanistan 1999’.

A13.3.1 Design
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A13.3.2 Bill of Quantities

	Type of work
	Cement (in bags of 50 kg)
	Sand (in m3)
	Gravel (in m3)
	Water for the construction (in litres)
	Skilled labour (in person days)
	Unskilled labour (in person days)

	Excavation
	
	
	
	
	
	

	Pit filling with stones, bricks and sand
	
	
	
	
	
	

	Totals
	
	
	
	
	
	


A13.3.3 Measurements and instructions for construction

1. Dig a pit of at least 120 cm depth and a diameter of 100 cm.

2. Fill the soak pit with stones/boulders, broken bricks, and cover with coarse sand

3. A brick ring can be constructed around the top of the pit to protect the soil from collapsing. The inflow point at the soak pit should be guarded by bricks or stones.

A13.4 Fence

A13.4.1 Design

A13.4.2 Bill of Quantities

	Type of work
	Cement (in bags of 50 kg)
	Sand (in m3)
	Gravel (in m3)
	Water for the construction (in litres)
	Skilled labour (in person days)
	Unskilled labour (in person days)

	Excavation
	
	
	
	
	
	

	Concrete
	
	
	
	
	
	

	Totals
	
	
	
	
	
	


A13.4.3 Measurements and instructions for construction

A13.5 Cattle trough

If there are animals to get water from the pump it is necessary to make a cattle trough. The cattle trough can best be made as an extension to the drainage canal. The minimum distance of the cattle trough from the platform in 6,3 m (in order to avoid animals to come too close to and contaminate the platform or even the borehole and groundwater).

A13.5.1 Design
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A13.5.2 Bill of Quantities

The Bill of Quantities is based on 3,3 m drainage canal plus the cattle trough (as such it can be added directly to the platform plus the drainage canal of 3 m as described in paragraph A14.1)

	Type of work
	Cement (in bags of 50 kg)
	Sand (in m3)
	Gravel (in m3)
	Water for the construction (in litres)
	Skilled labour (in person days)
	Unskilled labour (in person days)

	Excavation
	
	
	
	
	
	

	Concrete
	
	
	
	
	
	

	Totals
	
	
	
	
	
	


A13.5.3 Measurements and instructions for construction

For general instructions on working with concrete see the CIQS manual Technical principles for project professionals

Annex 14 Financial bookkeeping system for community organizations

A14.1 The users contribution book

	User number
	User name
	Balance former book year
	Contribution paid in Jan-March 2003
	Contribution paid in April-June 2003
	Contribution paid in July-Sept 2003
	Contribution paid in Oct-Dec 2003
	Total

(=Balance former book year + the contribu​tions paid during this book year)
	Balance

(=Total – the annual contribution)

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


The cashbook

	Date
	Ref no.
	Payee
	Particulars
	Debit (-)
	Credit (+)
	Balance

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


A14.2 The advances register book

	Date
	Amount
	Name
	Purpose
	Money actually spent
	Money given back
	Sign out
	Sign in
	Confir​mation

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


A14.3 The finance overview book 

	Item
	Description
	Start of reporting period
	End of reporting period

	1
	Balance bank as indicated in bank statements
	
	

	2
	Balance cash as found in the cashbook
	
	

	3
	Totals
	
	

	
	
	
	

	
	Control
	
	

	4
	Balance of outstanding advances
	
	

	5
	Balance cash money (to be determined by counting the available cash money)
	
	

	6
	Totals
	
	


Annex 15 Financial bookkeeping exercise

To be developed still

Annex 16 Constitution form

To be developed still

Annex 17 Borehole/hand pump management plan form

To be developed still

Annex 18 Final evaluation form for borehole/hand pump projects

To be developed still

Annex 19 The Connect International Quality System (CIQS)

A19.1 Introduction

Connect International collaborates with local NGO’s on the development and field-testing of an integral quality system for local NGO’s, the Connect International Quality System (CIQS). This system consists for large part of ‘actor-oriented’ manuals: a manual is produced per type of actor or group of actors, per project, per income generation activity, and/or per organization primary process. Also a software system is being developed as part of the CIQS to store and structure both project and organizational information. Organizations that are interested in the CIQS can make use of it in two ways:

· Obtain free products of the CIQS. Several of the CIQS products can be obtained for free (see next paragraph). These products can be obtained in two ways: (a) send an e-mail to Connect International and indicate which of the free parts you wish to receive (e-mail address: connect.international@wxs.nl), (b) download the free parts yourself from our website (www.connectinternational.org).

· Become a CIQS member. CIQS members are entitled to all CIQS products. The advantages of being a CIQS member are: (a) the CIQS products are regularly updated and new updates are sent to your organization automatically, (b) your organization can send requests to Connect International for new products you would like to see being part of the CIQS; those products requested for most are actually developed by Connect International and provided to your and other member organizations, (c) several custom-made support possibilities: support is delivered to your organization on your demand (this may be against some limited payment, depending on the sort of support requested for and the circumstances), (d) e-mail help-desk for the CIQS software used by your organization. If you are interested to become a CIQS member send an e-mail with your request for fur​ther information to Connect International (e-mail address: connect.international@wxs.nl).

With regard to the CIQS manuals we have made a division between:

1. Manuals for organisation tasks (primary processes) of the NGO’s. 

2. Manuals for income generation activities of the NGO’s.

3. Manuals for general tasks of importance for most of the projects of the NGO’s. 

4. Project specific manuals.

The different CIQS products are largely developed and tested in the field by fieldworkers and other staff of the local NGO’s Connect International collaborates with. Connect International supports this work through (a) its Connect International Representatives who work on-site on a continuous basis with several of these NGO’s, and (b) its head-office staff who work out many subjects of the CIQS in the head-office, visit the NGO’s and provide e-mail support and guidance to the NGO’s. For certain specific topics on which local NGO’s require further expertise Connect International finds experts in The Netherlands and sends these for short support missions of 1 to 3 months to the NGO’s on their request. 

The project manuals describe for each involved actor what activities the actor has to execute per each project activity. Annexes in the manuals cover subjects like project contracts, project proposals, the forms used for monitoring and reporting purposes, etc. The manuals are interrelated and often referrals are made between them. All manuals are largely self-instructive.

A19.2 Overview of current CIQS products

Explanation of abbreviations used in the Tables:

N – NGO’s involved in project implementation

D – Donors

R - Representatives

O – Office

P - projects

CIQS products indicated in black text are in a far advanced state

CIQS products indicated in blue text still require much work

CIQS products indicated in green text can be obtained for free

	CIQS type
	Code
	Name of CIQS product

	CIQS Office products for local NGO’s


	NO1
	General

· NO1.1 Example statutes for local NGO’s

· NO1.2 Example mission statement for local NGO’s
· NO1.3 Example internal regulations for local NGO’s

	
	NO2
	Finance

· NO2.1 Finance – financial bookkeeping (a manual based on the customized AccountView software for local NGO’s)

· NO2.2 Finance – financial management

· NO2.3 Finance – account numbers

· NO2.4 MIS module financial bookkeeping (AccountView), including a standard financial administration for local NGO’s - software

	
	NO3
	Human Resources Management

· NO3.1 Human Resources Management - manual
· NO3.2 Employee handbook - manual

	
	NO4
	Logistics

· NO4.1 Management of vehicles – manual
· NO4.2 Stores Management - manual
· NO4.3 Purchase & Suppliers - manual

	
	NO5
	Management

· NO5.1 Managing local NGO’s (manual available in initial draft form)
· NO5.2 Role and tasks of the Board – manual

· NO5.3 Program proposal generator (automatically generates program proposals in EU and other formats based on any chosen combination in any number of 20 program subjects) - software
· NO5.4 Self evaluation and the development and implementation of an improvement process for local NGO’s - manual

	
	NO6
	Office administration

· NO6.1 Office administration - manual
· NO6.2 Management Information System (MIS) – software for local NGO’s
· NO6.3 Use of the Management Information System (MIS) - manual

	CIQS Project and service products for local NGO’s


	NP1
	General

· NP1.1 Project preparation - a manual for field staff of NGO’s
· NP1.2 PRA guideline
· NP1.3 Baseline survey
· NP1.4 Manual management of finances and materials for communities
· NP1.5 Manual technical principles for project professionals (part I and II)
· NP1.6 Examples of project proposals

	
	NP2
	School projects

· NP2.2 Manual school projects for NGO staff

· NP2.3 Manual school projects for project professionals

· NP2.3 Manual school projects for communities
· NP2.4 MIS module school projects - software

	
	NP3
	Sanitation & hygiene promotion projects

· NP3.1 Manual hygiene promotion for NGO staff

· NP3.2 Manual hygiene promotion for community hygiene promoters

· NP3.3 Manual sanitation for NGO staff

· NP3.4 Manual sanitation for project professionals

· NP3.5 Manual sanitation for communities
· NP3.6 MIS module sanitation & hygiene promotion projects - software

	
	NP4
	Spring protection projects

· NP4.1 Manual spring protections for NGO staff
· NP4.2 Manual spring protections for project professionals

· NP4.3 Manual spring protections for communities

· NP4.4 MIS module spring protection projects - software

	
	NP5
	Gravity piped drinking water supply projects

· NP5.1 Manual piped drinking water supply systems for NGO staff
· NP5.2 Manual piped drinking water supply systems for project professionals

· NP5.3 Manual piped drinking water supply systems for communities

· NP5.4 MIS module piped drinking water supply projects - software

	
	NP6
	Borehole projects

· NP6.1 Borehole and hand pump implementation, operation and maintenance - a manual for field staff of NGO’s
· NP6.2 Borehole and hand pump implementation, operation and maintenance - a manual for communities
· NP6.3 MIS module borehole projects - software

	
	NP7
	Street children centres

· NP7.1 Street children centres – a manual for staff of street children centres

· NP7.2 MIS module street children centres - software
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HANDOVER AGREEMENT





This a handover agreement between 





Name organization 				(here after called ‘the organization’)





and 





Name community 				(here after called ‘the community’)








This hand over agreement regards the following:





Project Number:                 		Project name:





The community accepts full ownership and the responsibility for proper care, operation and maintenance of the results of the above-mentioned project. In more detail it agrees to the following:





The community is satisfied with the quality and design of the project results.


The community will continue to honour the contents of the project contract it signed.


The community will operate and maintain the project results according to the standards agreed.


The community will actively participate in all social activities related to this project.


The community will maintain the committee(s) installed to guide various activities related to this project.


The organization holds no responsibilities towards operation, maintenance and repair after this agreement has been signed by all below mentioned parties. The organization will only facilitate the correction of construction mistakes which appear within 3 months after the date of finalising the construction.





Date:





Signature representatives of the community:	1.	Name:





		Signature:


		


	2. 	Name:





		Signature:





	3. 	Name:





		Signature:








Signature representative of the organization: 		Name:





		Signature:

















Logo, name and address of the organization


























The Bank Manager


Name and address Bank











Date:








RECOMMENDATION LETTER FOR OPENING SAVINGS ACCOUNT COMMUNITY ENVIRONMENTAL HEALTH PROJECT





Dear Sir,


Hereby we wish to request you to assist ______name community_________ community in the above respect.





This community is one of the chosen areas where we intend to drill boreholes, and we requested the communities to open a saving account for the purpose of collecting maintenance funds.





We recommend the following three signatories:


1.						signature:


2.						signature:


3.						signature:


Hoping this shall meet your kind consideration.





Yours Sincerely,





Signature Manager of the organization





Name Manager of the organization


Manager











Declaration for approval of the selected drilling site


(to be made up in three-fold)





Date:





Community:





Description of the location of the selected borehole site (describe in as much detail as possible the exact borders of the site):














Declaration:


We, the signatories of this declaration, declare that we accept the selected borehole site as described above, as well as the borehole, the hand pump and any facilities related to the hand pump that will be implemented at this site, to be the property of the community. We also declare that the site is large enough for the drilling works, the facilities included in and around the borehole, and for the drainage of the waste water. If later the site appears to be too small for the hand pump and its required facilities we accept that more space directly around the site will be made available to the extent that all facilities (such as hand pump platform, washing slab, and drainage canal) can be included in this space, and be the property of the community as well.





Signed for approval by:





The Representative of the Community (include signature, name and function):











The landowner(s) (if any; if there is no landowner indicate here ‘not applicable’):




















Any other person or representative who has or may in the future have a claim on or relation to the selected site (include signatures and description of their relation to the selected site; if there is not any such person, indicate here ‘not applicable’):











Rectangular part of the slab





Pedestal footing








� If your organization does not have funding yet it can make a project proposal and send this to one or more potential donors. The CIQS manual Preparation of project proposals provides a methodology, based on the Logical Framework Analysis, on how to make project proposals. The CIQS manual Examples of project proposals contains examples of proposals made with this methodology. It contains, among others, a proposal for borehole and hand pump projects.


� Connect International is building up experience with a number of alternative drilling technologies that can be used by local NGO’s without the need for highly specialized staff or equipment. We hope to produce self-instructing CIQS manuals for projects based on these technologies before August 2005.





� Here additional remarks for the fieldworker have been put; when the project committee fills in their plan they can put remarks of importance to them in this column.





