Green Toilet Construction Manual [

What is an Evapotranspiration Tank (TEvap)?

The Evapotranspiration Tank (TEvap) is an off-grid and autark system that presents itself as an
alternative for the treatment of toilet water, known as black water, making use of the
nutrients contained in urine and faecal matter.

It consists of a watertight tank filled with filtering layers of different materials and sizes.
Plants of high water demand, such as banana trees, are grown on its surface which absorb
nutrients and water from balck water.

How does it work?

The effluent enters the tank and is channeled through a tunnel of loosely placed tires at the
bottom of the tank. From there it undergoes anaerobic digestion inside the tire chamber
and permeates through the layers of substrates until it reaches the upper layer of soil. By
capillary rise it reaches the surface and the water is then eliminated by evapotranspiration.
During this process particles are filtered and organic matter is broken down through
biochemical reactions.

Fruits (such as banana and taioba) and flowers from trees planted on the TEvap are safe for
human consumption as long as they do not come in touch with the surface of the TEvap are
not contaminated by microorganisms present in the wastewater.
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Where can | build a TEvap?

TEvap’s are suitable in warm and humid climates where banana trees and other plans with high
evaporation rates survive all year. This solution is not recommended for areas with a shallow water table -
less than 1.5 m deep - because of the risk of groundwater contamination.

You should build your TEvap in a sufficiently large and flat area which is exposed to sunlight during the
day. The TEvap should be constructed at least 1.5m away from trees and buildings, 3 m away from big
trees and 15m away from wells.

How large does it need to be for my household?

You will need an area of approximately 1-2m? per person in your household and a depth of 1.5m.
Dimensions for a 5 person household should be 1.8m x 3.8m x 1.2m (width x length x depth).

What materials do | need to build a TEvap for a household of 5 people?
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CP 1ll Cement bags 5
Medium Washed Sand m? 1.5-2
Gravel number 1 m? 2
Hand Ston_e (or m3 2-3
Construction Waste)

Hydrated Lime bag 2

CA 60 Steel 5.0 mm bar 1
Annealed Wire 1 kg unit 1
Concrete Block . 250 - 300
9x19x39 unit
w7
Asphalt Painting liter (L) 7
Textile fabric m? 15-30
Wastewater Pipe . 1
100mmxém PVC unit

T Pipe 100mm unit 1

90° Pipe 100mm unit 2

Cap 100 mm unit 2
Tires unit 20

Inspection Box unit 1




How do I build a TEvap?

First step is to dig a large hole in the ground for your tank!

Consider how much space you will need and how large the
blocks are which you will use for constructing the tank. The
system should have 2 rows of blocks (about 30 cm) above the
ground to prevent rainwater entering the tank.

Next prepare the foundation of your tank!

Ask a friend or hire someone with experience with
masonry or civil construction for the construction of the
tank. You will need to make a reinforced concrete slab, 8
cm thick, mix by volume: 1.0:2.0:3.0 (cement:washed
sand:gravel), reinforced in two directions with CA-50

steel bars (5 mm w/ 15 cm). Concrete should be
prepared manually on site, compacted by hand vibration
and wet curing for 10 days with a 1% slope. Provide rebar
hangers every metre for subsequent masonry grouting.

Next, ask a mason to construct the tank with you!

Plaster the internal walls of the tank with 3 cm of thickness,
with mortar trace (volume) 1,0:3,0 (cement:washed sand).

Don’t forget that your tank needs to be waterproof!

Apply asphalt paint on the entire inner-surface of the tank, in #
two coats. Your tank should be waterproof like a swimming &
pool.



Now, create an opening for your wastewater

to enter the tank!

The tank needs to be perforated with a
horizontal pipe (D=100 mm) and, a tee pipe
(D=100 mm) and a vertical pipe need to be
installed up to 40 cm from the base of the tank
and 50 cm above the level of the last row. A cap
100 mm (inspection) will also be installed at the

top.

Cut or drill a hole into two of your tires and fit
100 mm pipes into them. These will be used as
inspection holes to check how full your system
is.

Now its time to start filling your tank!

Create a loose row with all your tires in the
middle of the tank. Place one of the two
inspection pipes attached to perforated tires at

the beginning of the tank and one at the end.

Use blocks or stones to stabilize your row of

tires.

Use other smaller stones to separate the tires so

that the wastewater can flow out from between

them into the tank.




Let’s now fill the tank with more layers of sediments to filter the
wastewater!

The first layer is the one you have already started to fill with hand stone
(50 cm layer). This will be followed by a layer of gravel 1 (30 cm), sand
(30 cm) and earth (40 cm). It is recommended to use onion bags (or
similar) between the layers so that the finer material does not go down to
the previous layer. There is the possibility, if convenient, of substituting
the materials of the filtering bed (especially handmade stone and gravel
1) with rubble from civil construction.

Now, make your TEvap pretty by planting banana trees and other plants
with shallow roots which suck up a lot of water. If you are in Brazil we
recommend banana nanica, which are delicious to eat.




You are now ready to connect your TEvap to your toilets!

Dig a trench for your piping from where the toilet flush water leaves
your house to the TEvap. Try to use the shortest route and make sure

you have a sufficient height difference between the inflow (at the

toilet) and outflow (to the TEvap) so that your pipes do not get
blocked.

How should | take care of the TEvap once it is built?

During the first days after the TEvap is built you may need to water
the plants if it does not rain. Remember that the plants only receive
water if the system is used on a regular basis and filled sufficiently, so

make sure that someone waters your plants if the system is not being

used.



