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1. Step by step implementation of the system
This document is the basis for the realization of an automated chlorination system with the WATA™
technology and a Dosatron pump. The project document at hand shows the installation of the chlorination
module in a water supply system carried out in Burkina Faso. The information is based on the experience
of implementing the system at two different sites consisting of a borehole with flow rates between 2 and
8 m3/h.
This guide provides the basis for anyone interested in replicating this system in a water supply system in
other communities around the world. But please note that by following this documentation the authors do
not guarantee the success of the action. It is important to consider technical support for the installation
of the purification process.
To begin with, several preconditions need to be met before starting the implementation of the proposed
chlorination module in a water supply system.
 Is a new borehole planned in the near future (3 years)?
Indeed, if a new borehole is planned soon, the implementation of the chlorination system will have to be
carried out once all the modifications to the new supply system have been made. The risk is to implement
a dosing pump and an electrochlorinator that will not be able to meet the new water supply.


Does the current flow rate of the borehole correspond to the first years of operation (no
groundwater drying out)?
If the drilling rate decreases and no longer meets the demand, this may be related to a decrease in the
water level in the groundwater used. It is better to solve this problem (new drilling, blowing, maintenance
etc.) before implementing a chlorination system on a defective water supply system.
 The flow rate is between 0.5 and 8 m3/hour?
The proposed system currently operates with dosing pumps to treat a flow rate between 0.5 and 8 m3
/hour. If the flow rate at your water supply system is higher, the pump will no longer be able to ensure
accurate chlorination of the system.
Once the outlined preconditions are in place it is possible to start sizing the system to be implemented.
The document at hand encourages the use of a Dosatron D8 pump, accompanied by a WATA-Plus™ solar
powered electrochlorinator. In the chapter "Implementation of the WATA-Plus™ & D8 system", you will
find all the necessary steps to implement this chlorination module.

1.1. Chronogram of tasks to accomplish

Table 1 : Chronogram of the tasks to be accomplished

1.2. Budget preparation
The installation of this chlorination module comes at a certain cost. The investment must be correctly
estimated before starting any modification on the water supply system. Below the prices of the used
equipment are listed. Please note that these indicated numbers are approximate and can serve as basis
for developing your own budget.
Most of the costs are basic investments, once the module is operational, only a regular supply of salt
needs to be organised as well as the annual maintenance service.
Note: Depreciation must be budgeted on the selling price of water to allow defective parts to be changed
regularly (2 - 5 years).
Total costs WATATM chlorination module
Fee types
Price
Price
[EURO]
[CFA]
Electro-chlorinator
WATA-Plus
4 502
2 953 125
Energy
Solar panels
200
131 250
Regulator
25
16 406
Battery
329
215 625
Small parts
123
80 625
Pump
Dosatron D8 pump
1 358
890 625
Small parts
407
267 262
Installation
Laboratory
2 050
1 345 312
Labour costs
886
581 250
Transport
185
121 875
TOTAL
10 065
6 603 355
Table 2 : Approximate costs of material used

1.3. Approval from the local municipality
In the event that the installation of this module is not directly initiated by a municipality, it is important to
apply for the permit of installing the module and to enter into an agreement binding the seller of the
chlorination module and the municipality that owns the drinking water supply system.
The points to be included in such agreement can be summarised as follows:


Commitments of the parties
o The technology developer commits to comply with the local drinking water policies and
strategy, and to remain available throughout the project to support the operator.
o The municipality becomes the owner of the infrastructures and undertakes to organise
regular maintenance of the infrastructures.



Duration of the partnership
o The partnership must allow the municipality to take ownership of the technology, avoid
possible assembly defects and a calibration period for the chlorine level (about 1 month).



Amendments, ruptures and disputes
o In the event of a dispute between the parties, it is advised to settle them, for the benefit
of the project and the actors involved.

1.4. Introducing the chlorination module to the operator
The installation of the module must be carried out with the technician in charge of maintaining the water
network, so that the operator knows the implemented technology but also to be able to refer back to the
technician in case some repair work is needed. When presenting the module to the operator, it is
important that the operator realizes that this installation will have to be repaired, replaced after a few
years and that these costs must be properly budgeted.
A slight decrease in flow rate is to be expected when using the module, which can have an impact on the
revenue and supply of the water network.
It is advisable to sign a letter of agreement with the operational tasks with the operator in order to properly
list the tasks of the technician in charge of the installations.


Operator's commitments
o Production of chlorine and quality control
o Verify the quality of the water after treatment and the proper use of the equipment
o Perform periodic maintenance of the installations
o Inform the initiators of the project in case of modification on the system’s set up





List of equipment made available for the project
Amendments, ruptures and disputes
Duration of the technical contract

1.5. Gather information of the water supply system to be equipped
Before starting the work, certain information must be available in order to define if the water supply
system and the pump of the borehole support the implementation of the proposed chlorination module:



The meter of the water supply system

It is important to know the flow rate in the water network in order to choose the right dosing pump and
also to correctly calibrate the chlorination module.
To define the flow rate [m3/h], it is necessary to look at the water meter, which is usually installed when
doing the borehole drilling (see Figure 1).
First of all, make sure that the borehole is functional and that
the current flow and the highest flow rate (for solar pumping,
flows fluctuate strongly during the day, due to variations in the
sunlight of the panels).
To start, count the number of revolutions of one of the water
meters over 30 seconds (tip: take a video and count the turns).
Choose a needle on the dial of the meter with a speed that can
be easily counted.
Multiply the number of turns by one of the values below to
obtain the flow rate.
Figure 1 : Calculation of the flow rate on the meter

Unit
Flow rate in [m3/s]
Flow rate in [m3/h]

Calculation
Nb of tours x number shown under the needle x 0,3331
Nb of tours x number shown under the needle x 12002

Table 3 : Conversion rate

1 Factor for
2 Factor for

converting l/s to m3/s for a 30-second measurement
converting l/s to m3/h for a 30-second measurement



The pressure of the borehole

Another fundamental value to know before
installing the chlorination module is the pressure
[bar] at the borehole level. To know it, simply read
the manometer at the drill head (see figure 2). The
pressure provides us information on the margin
that the water pump can offer against pressure
drops.
Again, it is important that the borehole is
functional and delivers its maximum flow rate
before taking this measurement.



The difference in height between the
borehole and the water outlet

Figure 2 : Pressure on the manometer

To know the energy requirement of the drilling pump to pump water from the groundwater to the water
tower, it is important to know the difference in height [m] between the drilling head and the water outlet
in the water tower. This data is generally known by the operator in charge of the network.


The diameter of the discharge and the length of the pipes

The size of the pipes has an impact on the linear pressure drops as well as on the choice of the valve to be
installed in front of the production laboratory. To analyse the values, we recommend that you test the
ground at two points along the water path to ensure that the theoretical diameter corresponds to the
realities in the field.
The length is also a value to be determined. Measuring can be facilitated by using a software such as
Google maps to quantify the distance between the borehole and the water tower.
All these information make it possible to define the pressure drops in the water network as well as those
of the chlorination module and help the operator adjusting the system.


Safety equipment

A water supply system must have a number of components to ensure its safety in the event of a drop in
the piezo metric level, pipe failure and so on. If a water supply system does not have one of the
components listed below, Antenna Foundation does not recommend implementing a chlorination
module until its safety can be ensured.
Security installations
Manometer at the drill head
Water meter
Safety installation in the event of a drop in the water table
Safety in the floodplain of electrical installations
Pressure switch
Table 4 : Safety equipment

1.6. Implementation of the WATA-Plus™ and D8 system
The chlorination station
First of all, the location of the laboratory for the water supply system must be correctly defined. Again, the
DOSATRON pump works correctly when all water passes through the pump, so the ideal solution is to
install the laboratory under the water tower. Afterwards, if the water supply system is powered only by a
borehole, it is possible to build the chlorination module in the borehole enclosure if the latter is guarded
(a frequent occurrence in solar-powered water supply systems).
As in Figure 3, the laboratory must be located at a distance of 2 meters from the pipe in order to be able
to install the connections properly. For the orientation of the building, the length of the building must be
parallel to the water pipe.
Borehole

Water tower

Figure 3 : Chloration post

Several criteria must be respected in the design and construction of this laboratory, in order to ensure the
safety of the equipment and the operator in charge of production.
1. Two separate rooms must be set up in the laboratory according to the plans (see Figure 4), thus
ensuring that the chlorine is produced and stored in an aerated room, preventing the vapours to
get into contact with the pump or batteries (long term exposure may encourage corrosion and
impact longevity).
2. The post must be secured against vandalism and crime. A strong door and window bars are
recommended. Building a laboratory with a high ceiling helps to maintain a cool temperature
inside and increases the safety of the solar panels on the roof of the building.
3. Ventilation is required at ground level to evacuate chlorine vapours and windows for light and air.
A false ceiling must be installed to prevent premature corrosion of the sheets.
You will find all the necessary dimensions in Figures 4 and 5 which show the laboratory to be implemented
in 3D view.

Louvre windows

Floor vents

Figure 4 : 3D view of the laboratory

Chlorine production 15 l

Saline brine stock 25 l

Chlorine produced injected
by DOSATRON

DOSATRON D8 pump

Batteries and timer for
WATA device

Figure 5 : Plan view of the laboratory

Table for tests

Installation of the D8 pump
First of all, we recommend that the installation work is carried out by a person with good knowledge of
sanitary installations and solid experience of on-site work, best being a person with a background in
plumbing.
Below are the plans of the complete system with the installation of a valve on the discharge, a bypass to
the Dosatron pump in Dn 32 as well as the possibility of passing water through a by-pass during
maintenance on the pump or meter.

Dn 32

Borehole

Two-way valve
Dn 50 / Dn 63

Water tower

Figure 6 : Plan of the dosing module

To begin with, all components of the chlorination system must be carefully assembled (see Figure 7). All
threaded parts must be mounted with a teflon joint to ensure the tightness of the assembly. The choice
of connector elements (bends, adapters, T-tube etc.) is not decisive for the assembly, they can be
defined according to the preferences of the person in charge of the assembly. However, elbows and "T"s
generate pressure drops, so they should only be used when necessary.

Figure 7 : Dosing module

Dosage unit 8 m³/hour
Number Equipment designation
1
Oblique filter 1" FF, brass
1
Pressure reducer 1" FF 25 bar, brass
1
Reinforced M/F adapter 32-1", PVC
4
90° T equal fitting FFF 1", PVC
3
Reinforced M/F adapter 32-3/4", PVC
2
Garden tap 3/4"-1", brass
1
Single reducer 3/4" M- 1/4" F, PVC
2
Manometer (pressure gauge) 0-10
3
Valve F 32 to be glued, PVC
2
90° elbow fitting 32-1" FF, PVC
2
MM nipple 1", PVC
2
M/M adapter 50-1"1/2, PVC
2
Union return screw FF 50-1"1/2, PVC
3
Pipe 32 PN16, PVC, by-pass system
2
non-return valve 1", brass
2
1/2 union connection 1", PVC
1
Counter 1" ¼, metal
1
Flow control valve 114 l/min 1”
1
Filter 1" 1/2 (Arkal) + 100 mu black slats + spare
1
Dosing D8 WL 0.03-0.125% IE AF N with external injection
1
Dosing gasket assembly + suction valve + motor
Table 5 : List of material used for the dosing module

We recommend placing the pump 1.20 metres above ground to facilitate its use (see figure 8). The pump
has a wall bracket. In addition to this we used 3 flanges to attach the module on the wall.

1,20 m

Figure 8 : Positioning of the pump

Modification on the main pipe
The next step must be performed by a person experienced in modifying drinking water systems. Incorrect
handling could result in water being diverted from the inhabitants who depend on the standpipes.
It is necessary to dig up the pipes without damaging them. A coloured safety net is usually placed over the
pipes to prevent the perforation of pipes. Once this net is reached while digging, the person in charge of
the search must proceed carefully, avoiding any damage to the pipes (see Figure 9). Pipes are not the only
elements buried around boreholes, beware of electrical wires that are often buried shallowly.

Figure 9 : Digging of tranches

Figure 10 : Pipe tranches

Once the pipe is freely accessible, the trenches have been made and the openings for water to pass
through the laboratory have been completed (see Figure 10), you can proceed with the installation of the
water network bypasses.
To start the diversion, the part must be positioned at the intersections between the main pipe and the two
diversions towards the laboratory. The holes must be made under pressure (see Figure 11), so that no
fragments can drop in the water pipe.

Figure 11 : Position of the bypass

Clean all components before assembling them, it is very important that no residue enters the water
system. Connect the diversion to the borehole pipe as explained in Figures 12 and 13 below.

Figure 12 : Main pipe connection – dosing pump

2.

1.

3.

Pertes de
charges.xlsx

Figure 13 : Intermediary steps to installing the derivation

1. Clean the elements and pass the ring around the bypass pipe.
2. Place the screw thread and the joint between the tube and the part to be assembled.
3. Aim at the part attached to the pipe with the part surrounding the tube.
Carry out this assembly at the two diversion points of the pipe, thus allowing water to flow to the metering
pump and return to the discharge towards the water tower.

A valve must be installed between the two previously installed branches, forcing water to access the pump.
Since the pressure drops are higher when passing through the pump, water will not flow through the
bypass without a valve blocking the main pipe.

Figure 14 : Main valve

1.

2.

3.

Figure 15: Installation of the main valve

1. Cut out the valve location in the PVC tube. Once the pipe is open, drain all the water in the
discharge pipe. Be careful, the pump must be switched off before carrying out this work.
2. Clean the tubes, and place the two fixing rings and their seals around the pipe.
3. Place the valve in the realized gap and tighten the fixing rings between them to ensure the
tightness of the system.

Finally, connect the bypasses to the metering system by placing a valve at both the inlet and outlet of the
module.

Figure 16 : Valve at the ends of the module

All production steps together
The components of the production unit are solar panels, batteries, the electrochlorinator and some
required small parts for running the system. All this is listed in the tables 6 and 7 below.
Electrical system
Number
Equipment designation
2
Solar panels 100 W Vmpp 18 V, polycrystalline Si, 4 mm²/6 m cables, S4 terminal
1
LED lamp 2 W, 12 VDC, White, E27, CE, ROHS
1
LS-Load cables, 2 m + 3 m + 1 m, AWG20
2
Lithium battery 12.8 V / 40 Ah with parallel connection
1
Steel support for solar panels
Table 6 : List with electrical material

Production equipment
Number
Equipment designation
1
WATA-Plus™ electrochlorinator, with timer and polarity reverser
1
Kitchen salt
1
50-litre bucket, brine storage
2
25-litre bucket, production and injection of the chlorinated solution
1
15-litre bucket, cleaning of the WATA-Plus™ after production
1
High table, to perform concentration tests
1
WataTest™ set: reagent, dropper, syringe and container
Table 7 : List of production material

First, attach the solar panels to the roof of the laboratory to provide the electrical power for the
electrochlorinator. Several criteria must be respected in order to optimize the installation and use of the
solar system.

Below is an example of a support strucuture for the solar panels with the main dimensions indicated:

Figure 17 : Installation of solar panels

It is recommended that the roof sheets are not perforated when the module is installed on a sheet metal
roof, as this could seriously damage the waterproofing of the structure. The fasteners already present on
the roof must therefore be used to hold the sheets in place (see Figure 18). Place the solar panels in the
desired position on the roof (close to the batteries, in a shade-free area and facing south) and measure
the distance between the panels and the fasteners.

Define length

Figure 18 : Alignment of the solar panels

Once the dimensions have been taken, have the solar panels supported with steel plates positioned
instead of fasteners (see figure 21). At least 3 fasteners are recommended for good system stability.

Figure 19 : Measurement of the fixation points

Figure 20 : Measurement of the panel/fixing distance

Drill the holes in the plates on site, thus avoiding small errors in accuracy that prevent the support from
pausing. It is recommended to weld the bolts to the threaded rods for additional security against theft.

Figure 21 : Fixation of the panels

Attach the batteries and the timer to the wall. This should be in a separate room that is cut off from chlorine
production, thus avoiding any contact between the electrical installations and chlorine vapours (as it
enhances corrosion in the long term). Connect the batteries to the solar panels through the vents or by
making a hole for the cables to pass through the wall. A red mark on one of the two cables differentiates

between the positive and negative pole in order to correctly connect the batteries to the solar panels and
the timer.

Figure 22 : Installation of the Zimpertec batteries

Figure 23 : Coupeling of the Zimpertec batteries

Then protect the outside part of the cables with a coating, thus avoiding weather-related damage or
friction of the cables on the wall.

Figure 24 : Setting up the coated cables

Figure 25 : Setting up the coated cables

Then, perforate the wall at the level of the timer to connect the power cables from WATA™ to the timer.

Figure 26 : WATA-PlusTM timer

1.7.Training of the water system operator
Once all the equipment is in place and functional, the water system operator must be trained in the
production of sodium hypochlorite and the overall safety requirements (an excerpt from the WATA-Plus™
user manual can be found in Appendix 5 - User manual WATA-Plus™ with all safety information).
The main process that the water system operator is in charge of is accordingly outlined below:








Make a brine saturated with salt in a barrel (25l) which is used as basis for production (318 g/l
of salt).
To perform a production precisely pour 1.18 l of brine into a measuring container. Add clear water
to reach a total volume of 15 l
Start production by putting the WATA™ device in the bucket
Test and validate the produced chlorine by WataTest™ (between 4.5 and 6 g/l of sodium
hypochlorite) and place the injection tube of the dosing pump in the solution
Clean the equipment used
Check that the solar panels are clean
Inform the person in charge of the installations in case of problems with the solar panels.

In order to track the productions and the respective sodium hypochlorite concentration produced
(equivalent to approximately 6 g/l of active chlorine), the operator is recommended to fill in a production
data sheet after each use of the WATA™ device.
Below is an example of such a sheet, a printable template can be found in Appendix 7.
Date
of
production
18.01.19
19.01.19

Time at Time at
start
end
7h12
11h12
9h00
13h00

Number
of drops
11
9

Concentration of Remarks
active chlorine
5,5 g/l
New brine
4,5 g/l
Empty batteries

Table 8 : Example of production sheet

The handling of the Dosatron pump as well as the adjustments of the injected chlorine rate must be carried
out by a technician. This person has to be designated by the operator in charge of the water supply system.
The technician has to read the D8 pump operating manual (see Appendix 4: Dosatron Manual) and
familiarise with the system. In the event of a system failure, accident or improper operation of the dosing
equipment he is in charge of repairs.
The formula below defines the dilution ratio to be set on the pump according to the desired sodium
hypochlorite concentration.
𝑚𝑔
𝐷𝑒𝑠𝑖𝑟𝑒𝑑 𝑎𝑐𝑡𝑖𝑣𝑒 𝑐ℎ𝑙𝑜𝑟𝑖𝑛𝑒 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 [ ]
𝑙
𝐷𝑖𝑙𝑢𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑖𝑜 [%] =
𝑔
𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑠𝑜𝑑𝑖𝑢𝑚 ℎ𝑦𝑝𝑜𝑐ℎ𝑙𝑜𝑟𝑖𝑡𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 [ ] ∗ 10
𝑙

The dilution ratio has to be set on the Dosatron pump to adjust the volume of sodium hypochlorite injected
by the pump with each piston stroke.
The desired active chlorine concentration corresponds to the active chlorine injected by the pump into the
water system. This is the most important parameter to define in order to have values between 0.5 and 1.5
mg/l of active chlorine in the drinking water. To measure the effective residual chlorine in the drinking
water please refer to the paragraphs below.

1.8.

Testing the residual chlorine

Once the system has been set up and the daily operation is carried out without supervision by the operator,
it is important to regularly check the residual chlorine in the drinking water provided by the water supply
system. As a water supply system can have many connections, it is sufficient to carry out the tests on the
most distant and the closest water point to the water tower (accordingly the drinkability of the water can
be assured also for the connections in-between).
The data to be identified are the residual chlorine level at the water points and the concentration at the
outlet of the Dosatron. To test the concentration at the pump outlet, simply take the equivalent of 15 l of
water, then test a water sample according to the procedure explained below.
If a concentration C < 0.5 mg/l is found at the water point, it is because the quantity of chlorine injected
by the Dosatron is not sufficient, so the dosage must be increased and the setting of the dosing pump
adjusted accordingly (see Appendix 4, Dosatron Manual, Chapter : Setting the dosage, page 28).
Below an example of the table used during the field tests.
Results of the residual chlorine tests from water supply system Sabtenga
Date
23.11.
26.11.
28.11.
Etc.

FRC at water tower
[mg/l]
1.53
2.36
1.54

FRC at water point A
[mg/l]
0.79
0.7
0.68

FRC at water point B
[mg/l]
Non-functioning
0.81
0.5

FRC at water point C
[mg/l]
Non-functioning
0.48
0.48

Table 9 : Results of the chlorine tests

Several systems for measuring residual chlorine exist on the market, the choice was made for a Hanna
Checker HI 701 colorimeter. The device was used to perform all the tests during the implementation of
the chlorination module.
The Hanna Checker HI 701 colorimeter is very simple to use and requires only little technical expertise. To
start, it is necessary to have a Hanna Checker Free chlorine colorimeter available with a Hanna Checker
HI 701-25 reagent box.
The first step is to switch on the unit by pressing the central button until the display screen is switched on
and then wait until the inscription "C1" appears.
Fill one of the glass vials with distilled water to provide a basis for comparison between the calibration
samples and the sample containing the water to be tested. Be sure to fill to the mark indicated on the
vial.

Figure 27 : Step 1

Figure 28 : Step 2

Figure 29 : Step 3

Figure 31 : Step 5

Figure 30: Step 4

Figure 32 : Step 6

Then place the vial of distilled water in the Hanna Checker and press the central button until the display
on the screen changes.
Once C2 is shown on the display, it means that the colorimeter is calibrated and the residual chlorine test
can be performed. To do this, empty a bag of Hanna Checker HI 701-25 reagent into the water to be tested
(Figure 33), shake the vial and clean the outside of the vial so that no marks impact the colorimetric
reading. Place the vial in the instrument (Figure 35), close the cap and press the central button until a 1minute countdown appears (Figure 36).

Figure 33 : étape 7
Tableau 10 : étape 7

Figure 34 : étape 8

Figure 35 : étape 9

Figure 36: étape 10

Once the countdown has reached zero, the concentration of residual chlorine in the water tested is
displayed on the screen in ppm, or mg/l (see Figure 38).

Figure 37 : étape 11

Figure 38 : résultat

Once the test is complete, clean the vial containing the reagent thoroughly so that the glass is not
contaminated with colour and does not change the colorimetric reading for future tests.

