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Disclaimer 

This manual is part of the main manual, named “ST 1 Pumps”. Other manuals in this range are: 

 

·  ST 1.1 Geology and Site Selection;  

·  ST 1.2 Rota Sludge drilling; 

·  ST 1.3 Baptist drilling;  

·  ST 1.4  Finalization of a borehole; 

·  ST 1.5 The hand dug well; 

·  ST 1.7 Training of care takers; 

·  ST 1.8 Training of drilling companies. 

 

Each manual can be used separately from the other manuals. To avoid errors and inventing wheels in 

the finalization of the hand dug well, it is necessary to combine this manual with a practical training 

which can be supplied by Connect International. Please do not hesitate to contact us.  

 

This manual may be copied, or adapted to meet local needs, without permission from the authors, 

provided the parts reproduced are distributed free or at nominal cost, not for profit and reference to the 

source is made. While every care has been taken to ensure the accuracy of the information given in 

this manual, neither the publisher nor the author can be held responsible for any damage resulting 

from the application of the described methods. Any liability in this respect is excluded.  

 

Foundation Connect International 

Jan van Houtkade 50 

2311 PE  LEIDEN 

The Netherlands  

 

Tel./Fax +31 71 514 1111 

Website www.connectinternational.nl 

Email  info@connectinternational.nl 
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1 Introduction 

Manual ST 1.5 describes how to make a hand dug well and how to do the lining. This manual will tell 

you how to continue and how to finalize the well. This manual describes: 

·  Construction of the apron, cover and soak pit; 

·  Installation of the rope pump; 

·  Disinfection of the well water. 

 

There are so many details in the finalization a hand dug well that it is impossible to describe them all in  

detail in this manual. Therefore we highly recommend to get trained through Connect International. It 

is the best way to learn the finalizing the hand dug well and it is an essential part of having a hygienic, 

user friendly and proper working well.  

Filling the soak pit Making the cover Cover to be placed on the apron 
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2 Installing the rope pump 

Installing the rope pump on an open well can be done with local available skills and materials. The 

below picture shows the side view of a rope pump installed on an open well. The explanation of the 

numbers is written besides the picture (not in a specific order). These items are the important parts 

and are described in the manual. In this manual we use the names ‘apron’ and ‘cover’ although in 

other literature it may be named as e.g. ‘slab’ and ‘lid’. 
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1 = Apron 

2 = Cover 

3 = Inlet 

4 = Outlet 

5 = Raising pipe 

6 = Guide box 
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2.1 Construction of the cover, apron and soak pit 

The cover is the lid on the open well. Together with the apron it prevents surface water and 

contamination to flow directly back into the well. The apron also provides a solid and clean base for 

the hand pump and the collection of water. The apron is usually 1.5 - 2 meter in diameter with a small 

wall around the outside. There are many different designs for the apron and the choice depends on 

factors such as national standards, type of pump to be installed, users, price and need for protection 

against floods, etc. Make the apron a bit slanted so the waste water will flow in the direction of the 

soak pit. 

 

Make a mould for the cover in the soil and lay plastic or banana leaves on the bottom. Position the 

rope pump and the outlet pipe in the middle of the mould. Line the position of the rope pump with the 

outlet pipe by using a thin rope attached to a nail. Place the rope pump on small bricks so that the all 

the steel of the foundation will be covered with concrete. Mix concrete and fill the mould up.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 

 

 

 

 

Lining the rope pump 

Finish the apron with a layer of cement mixture Use bricks to reduce the use of cement 

Enforce the base of the rope pump 
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Waste water is guided away by a drainage channel into a soak pit. In the soak pit the water can enter 

the soil and will not pollute the well. At least the infiltrated water will be filtered by at least 2-4 meters of 

soil, before returning into the well. The pit‘s sizes are approximately 50 x 50 x 50 centimetres. The pit 

is filled with stones. The purpose of filling the pit with stones is that no mosquito reaches the water for 

laying eggs.  

 

The apron and drainage channel is made of concrete. Make 

concrete by mixing 1 bucket cement with 3 buckets of sand 

and 6 buckets of stones. Use bricks for filling up big areas 

instead of filling it up with only cement. Make the apron at 

least 5 centimetres thick. 

 

 

It is very important for the strength of the concrete and to avoid cracks in the concrete, to keep the 

concrete wet for at least 14 days. Don’t disturb the concrete during that period. Concrete will reach 

85% of his final strength after 14 days if watered properly but will loose all his strength if it is dry within 

7 days. Cover the apron with plastic or something else to avoid evaporation of the water during that 

period.  After 4 weeks it is almost at its strongest but will continue to get stronger for several months.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Later on a fence can be constructed around the well to keep animals away and, in some places, to 

control access to the well. 

Do not forget  …. always keep the concrete  wet!  

Reduce the evaporation by using leaves After 14 days the cover is ready for instalment 
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2.2 Installation of the rope pump 

After the cover is placed on top of the apron, the guide box, raising pipe and rope and pistons are 

installed.  

Making flares 

First make flares. Flares are made so the rope and pistons enter smoothly. There are two places to 

install flares: 

- On the guide box: raising pipe and inlet pipe (see manual ST 2.1 Rope pump A-model, chapter 3.7); 

- On the inlet: place where rope and pistons enter the well (see picture below). 

 

The flare is made by heating the end of the pipe and then opening it up with a flaring tool (for example 

a V-shaped stick or soft drink bottle). Don’t heat up the pipe-end too much! This will create restrictions 

which hamper the entry of the pistons (see picture).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Connecting the raising pipes 

Measure the depth of the well. Glue the pump pipes together. Manual ST 2.1 (Rope pump A-model, 

chapter 3.6) explains which diameter of raising pipe to use. Before gluing the raising pipes together, 

pass the complete rope with pistons through a short piece of the raising pipe to check if all the pistons 

have the right size and therefore pass the pipe without problems. 

 

The necessary length of the raising pipe is the total depth of the well + 1 meter.  

The inlet of the rope guided by a flare 

A well made flare Poorly made flare  
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Step 1: To make a centralized socket, a simple tool 

(1) can be made out of two pipes; one which fits 

the inside diameter of the raising pipe and one 

which is equal to the raising pipe. Heat up the end 

of the PVC-pipe (2). Insert the tool to create the 

socket. Cool the end of the raising pipe with water. 

Turn the tool around to prevent it from getting 

stuck in the PVC-pipe and remove it. Now the 

socket is created (2). 

 

Step 2: Roughen up the inside of the socket (1) 

and the end of a PVC-pipe (2). Use sand paper or 

a hack saw. Then glue the pipes together. Always 

glue the PVC-pipe (2) and never the inside of the 

socket (1). If you glue the socket, the PVC-pipe will 

push the glue inside the socket, creating a rim on 

the inside, which could block the pistons. 

 

Also glue the guide box to the last pipe (for instructions: see text box below).  

Pulling the rope through the pipe 

Now the pipes are glued together it is time to pull the rope through the raising pipe. Take a thin rope 

and connect a heavy bolt to it. Drop the bolt and the rope through the whole pipe. Connect both ends 

of the rope temporarily together to prevent the rope from falling out of the pipe into the well during 

installation.  

 

 

 

 

 

 

 

 

 

 

 

Important: Gluing the guide box and installing 

the rope in the raising pipe has to be done in 

the right way. Always make sure that the 

socket of the raising pipe points towards the 

bottom side of the well and therefore also 

towards the guide box. The V-shape of the 

pistons has to go up in the raising pipe when 

in operation. In this way the up moving 

pistons will not be disturbed by the rim inside 

the pipe (see pictures). Make sure you install 

the rope in that way.  
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Keep approximately 50 centimeters between the guide box and 

the bottom of the borehole to avoid sediment to be pumped.  

 

The horizontal (5) and vertical (4) outlet pipe should be at least 

one size bigger than the raising pipe. This allows the water to 

‘get rid of’ the pistons and run to the outlet pipe. Use a reducer 

and T-piece to connect the pipes with the different diameters.  

 

Cut the raising pipe around 5 centimeters above the casing pipe 

(1). Assemble the reducer (2) to the raising pipe. Assemble a T-

piece (3) to the reducer. Connect the vertical outlet pipe (4) and 

the horizontal outlet pipe to the T-piece. Make sure a bucket will 

fit under the outlet pipe. Paint the PVC-pipe to avoid the pipes 

becoming brittle. 

Installing the raising pipe 

Mark with a hack saw at every connection of the raising pipe on which side the catcher pipe of the 

guide box is situated. This is needed to get the guide box (at the bottom) and the pump (on top) 

properly aligned after installation. If this is not carefully done, the rope and pistons might wind around 

the raising pipe and get stuck. 

 

Lower the guide box with raising pipe and rope into the well. Make sure the marks are continues at the 

same side when entering the well and keep the rope all the time on the same side of the raising pipe. 

The raising pipe should be lowered in a bend as large as possible, to prevent cracks or even breaking 

of the pipe.  

 

 

 

 

 

 

 

 

 

 

 

 

 

A bend as large as possible 

 

Installing the raising pipe 

 

4 

5 

 

1 

 

3 

 

2 

 

Assembling the outlet pipes 
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Connecting the rope 

Step 1: Put the rope end coming out of the raising pipe, over the wheel. Make a loop on one of the 

rope ends by threading the rope 3 times back through its own base. Burn both ends of the rope to 

make sure the loop does not get loose after a while. 

 

 

 

 

 

 

 

 

 

Step 2: Check the rope tension. There should be little play on the rope (see picture). If there is too 

much play, the pistons get stuck in the guide box and the rope might slip on the wheel. If there is too 

less play, there will be too much friction and the pistons and pipes will worn out very fast.  

 

 

 

 

 

 

 

 

 

 

Step 3: Make sure the length of the full loop does not exceed 30 cm. As the loop consists of a double 

threaded rope, this part will not fit the V-shaped wheel very well. A loop which is too long might slip on 

the wheel. Just after installation the rope tends to stretch a bit, making the rope longer. Check the rope 

tension again after the pump is tested.  

 

 

 

 

 

 

Sometimes a loop does not fit in the raising pipe without creating friction (the diameter of the raising 

pipe depends on the depth of the well). In that way a different connection has to be executed that can 

be trained by Connect International. 

The right tension on the rope 

 

Create a loop by weaving one end through the other end  

 

A nice created loop 
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2.3 Disinfection of the well 

Good quality drinking water is free from bacteria. After the completion of the well, the water has to be 

disinfected in order to kill harmful organisms that may have entered the well during the process of 

drilling and installation of the pump. The best way disinfect well water is by using chlorine. In order to 

calculate the chlorine dosage necessary, the amount of water in the well is calculated (volume). 

 

Example: the diameter of the well is 90 centimetres. The water level in the well is 0.5 metre. The 

amount of water in the well will be: 0.79 x 0.9 x 0.9 x 0.5 x 1000 = 324 litres. 

 

The height of the water level in the well can be measured by ‘the total depth of the well minus the 

height from ground level to water level’. The water level can be measured by binding a wire to a piece 

of wood. Release this in the well and wait till the wire looses his tension which is in indicator that the 

wood is floating on the water. Now, measure the length of the wire to determine the water level.  

 

The quantity of chlorine that is needed for disinfection 

depends on the strength of the chlorine available and the 

dosage of chlorination required (mg/l). It is important to note 

that the strength of chlorine solutions decreases quite rapidly 

over time. Take notice that bottles which are over six months 

old could be of half strength or less. The dosage of 

chlorination depends on the state of the water. If it is grossly 

polluted, a shock dosage of 100 mg/l may be necessary. 

However for normal corrective chlorination, 30 mg/l will be 

enough to clean up the well. 

 

With the table (see next page), it is possible to read off the amount of water in the well and then the 

columns relevant to the strength of chlorine solution available. Read off the amount of chlorine 

needed.  The table is based on a dosage of 100 mg/l. If 30 mg/l is enough, divide the quantity by 3. 

 

The volume of water is calculated by: 

0.79 x diameter of the well (metre) x diameter of the well (metre) x depth of water level x 1000 
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Volume of water Liquid bleach –           

5% available chlorine 

Bleaching powder – 30% 

available chlorine* 

Calcium hypochlorite – 

70% available chlorine 

100 0.2 33 (3 lids) 14 

120 0.24 40 (4 lids) 17 

150 0.3 51 (5 lids) 22 

200 0.4 68 (6 lids) 29 

250 0.5 86 (8 lids) 37 

300 0.6 100 (10 lids) 43 

400 0.8 133 (12 lids) 57 

500 1 170 (15 lids) 73 

 Liters Grams Grams 

 

*Remark: One lid of a plastic bottle of water, filled with chlorine powder weights ± 11 gram.  

 

Example: you use liquid bleach (5%) and you have to disinfect 324 liters of well water with a dosage of 

30 mg chlorine for each liter. Take the numbers in the table for 120 liters and 200 liters. Taking them 

together makes a dosage of 0.64 liter (0.24 + 0.4). If you divide by 3 you will disinfect the well with 30 

mg/l �  0.21 liter of chlorine (=210 ml). 

 

If the chlorine is in powder form, mix it to a paste and then mix it into a volume of at least 15 litres of 

water. To chlorinate it is a good idea to bail out as much water as possible, as this makes the chlorine 

easier to mix with the well water (calculate using depth of water after bailing). Mix the chlorine in a 

bucket of water, pour it into the well and then withdraw at least five more buckets of water and pour 

them back into the well to mix the solution well. Leave the well water standing and do not allow anyone 

to withdraw water for at least an hour. Then bail out the water again until there is no smell of chlorine 

from the water. It is then fit to drink. 
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3 Problem solving 

Problem Cause Action 

Rope is stuck Pistons cause friction in rising pipe Check tubes and pistons. Reduce diameter of 

pistons 

 Sand in pump pipe or other 

obstructions 

Turn the wheel forward and backwards. Clean 

guide box and inlet tube 

 Rope is too long Make the rope shorter 

 Flare or connection is deformed/too 

tight 

Cut tube, heat it up and make new connection 

 Guide box is not in line, rope 

tangled around tube 

Take out tubing, mark correct position and 

maintain position when lowering tube 

Rope slips V-shape of the wheel has no proper 

shape, wrong tire used 

Put 2 times a piece of inner tube inside the V-

shape 

 Overlap rope connection is too long Make it shorter 

 Lack of friction If nylon rope is used, roughen it up 

 Worn out wheel Put 2 times a piece of inner tube inside the V-

shape 

Heavy pumping Pump tube is too big Replace it by smaller pump tube 

 Rope gets stuck in rim of the wheel Make the wheel clamps narrower 

 Obstruction in guide box Inspect tubing and guide box 

 Bushings of the rope pump worn out Replace bushings (easy to replace if jigs are 

used) 

 Lack of oil in bushings  Oil with new oil, for instance car oil 10 W 40 

No water comes out Worn out pistons  Replace by new pistons 

 Interval between pistons changed or 

pistons are missing 

Make sure there are pistons every meter 

 


