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Do it yourself methodology for transforming 
waste water into water suitable for crops.
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The design of this water irrigation system is modular, this means that it can be adapted to your 
circumstances, depending on the size of your farm. The designed filter system is able to filter water 
for irrigating an area of 2 hectares.

Steps required for planning the design of your drip irrigation system:

Open channel 
flow irrigation is 
often used in small 
holder farming. 
The downside of 
this method is that 
harmful chemical 
and biological 
elements can enter 
the crops, if left 
untreated. Drip 
irrigation is a more 
efficient method to 
irrigating. 

This document 
outlines a toolkit 
to treat waste 
water for drip 
irrigation. 
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Planning the design for your system

1
2

To estimate your discharge needed multiply your applicable water demand 
by the surface area of your farm land. This value must be lower than 7,5 
m3/h, if the required discharge is higher, another parallel filtration tank is 
needed.

Its important to determine the parameters of your water quality for the 
health of your future crops. These parameters are: Suspended solids 
(SS), turbidity, salinity, BOD, COD, E-coli. If these parameters are high, a 
sedimentation tank before filtration is highly recommended.

If step 2 shows that no sedimentation tank is needed this calculation can be disregarded and you only need to calculate the 
dimensions of the filtration tank.

Sedimentation tank
The volume can be calculated with the following formula:

The tank should have at least this volume to make sure settling is properly performed. If a thank with a larger volume is 
chosen, settling efficiencies will be higher.

Filtration tank
It’s important that the flow velocity of this tank does not exceed 1 m/hour. To calculate the surface area of the tank, the 
following formula can be used:

If the surface area is known the tanks diameter can be calculated with:

Crop
Applicable water 

demand 
(m3/hour/hectare)

Maize 1,98
Mango 2,42
Lettuce 1,78

Parameter

Maximum 
raw water 

value before 
sedimentation 
and filtration

Max raw water
 value before 

filtration
Unit

SS 1000 250 mg/L
Tubidity 80 40 NTU
Salinity 0,1 0,1 dS/m

BOD 75 75 mg/L
COD 75 75 mg/L

E-coli (lettuce) 25 20 cfu/mL
E-coli (maize, 

mango) 250 200 cfu/mL

Determine the required discharge

Determine water quality

Calculate the tank dimensions
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Sedimentation and Filtration methods

in in

out out

back
wash

back
wash

layer A:
40 cm

layer B:
40 cm

layer C:
40 cm

VERTICAL

Sedimentation Tank

UPFLOW IN LAYERS

Filtration Tank

In a vertical flow sedimentation tank, particles with a greater 
settling velocity than the up flow velocity will settle. The up 
flow velocity depends on the dimensions of the tank and the 
flow rate. Retention time (HRT) in the settling tank is the most 
important variable. If the sedimentation tank’s HRT is 1 hour, a 
settling efficiency of 66% can be achieved. For the construction 
of this tank a polyester water tank is used.

After the water is pre treated in the sedimentation tank, it’s 
filtered in a second tank though an uplow roughing filter. This 
tank is filled with three uniform layers with different gravel 
sizes. The total filter bed height will be about 120 cm, made up 
of three 40 cm layers: type A: 4-8 mm, type B: 8-12 mm and 
type C: 12-18 mm.

1. 2.
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Both tanks are connected to each other and the sedimentation 
tank to the source and the filtration tank to the drip irrigation 
system. Both tanks are installed with a T-section at the water 
inflow tube, this T-section must contain two valves. One for 
shutting of the water inlet and one fast drainage valve for letting 
the water flow through the drainage tube when opened. 

Filtration Design

source

5 cm

5 cm

20
cm

10 cm

backwash
backwash

Drip 
irrigation 
system

Drainage system

The outlet of sedimentation tank must be 5 cm lower than 
the source. The effluent pipe of the filtration tank must be 
20 cm above upper filter bed and 10 cm above outlet of 
sedimentation tank. The drainage system inside, made of 
perforated pvc tubes, must be 5 cm above bottom of the tank.

Sedimentation Tank Filtration Tank
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Materials: Sedimentation Tank

Water tank ø 2 m
2x valve ø110mm
2,5 m PVC tube ø 110 mm
1x PVC T-section ø 110 mm
3x PVC elbow ø 110 mm
1x PVC ending ø 110 mm PVC TUBEWATER TANK VALVE

PVC T-SECTION ENDINGPVC ELBOW
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Materials: Filtration Tank

Water tank ø 2.5 m
2x valve ø 110 mm
4 m PVC tube ø 110 mm
3 m PVC tube ø 63 mm
1x PVC T-section ø 110 mm
1x PVC elbow ø 110 mm
3x PVC reducing T-section ø 110-63 mm
1x PVC reducing bend ø 110-63 mm
4x PVC end cap ø 63 mm
40 cm layer of 3,9 m² gravel stones 4-8 mm
40 cm layer of 3,9 m² gravel stones 8-12 mm
40 cm layer of 3,9 m² gravel stones 12-18 mm

PVC TUBEWATER TANK VALVE

PVC T-SECTION

PERFORATED 
PVC TUBE

GRAVEL STONES 
12-18 MM

PVC ELBOW

REDUCING 
BEND

GRAVEL STONES 
8-12 MM

REDUCING 
T-SECTION

GRAVEL STONES 
4-8 MM

END CAP
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SAWSHOVEL PENCIL

MEASURING 
TAPE

PVC GLUE

Shovel
Saw
Measuring tape
PVC glue / cement
Pencil

Tools
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