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CASE STUDY / Green Toilet

Green Toilets were first implemented in
2019, in an entire village located near the
Koshi River in Supaul district, Bihar,
India, where annual devastating flooding
occurs. Its functioning, operation and
maintenance were studied in detail. All
toilets worked uninterrupted, even during
floods with water levels up to 2 ft in the
village.

Based on the experience, other Green
Toilets were implemented in flood-affect-
ed area in Bangladesh (Gaibandha
Municipality) in March 2024, where
annual flooding is the norm. It is
low-cost, with no O&M costs. Operation-
al results and quality of effluent from the
toilets are encouraging.

About the Green Toilet:

The Green Toilet is constructed using
locally made ring channels. Ring
channels are commonly available in many
countries. Other materials required are a
PVC pipe of 4"dia. Toilet seat/pan & trap,
which is the same as in regular toilets.

The plinth level of the superstructure is
raised to the normal floodwater level,
when families remain in their houses
during a flood situation. Usually, it is
raised to 2 ft above the ground level. In
the event of severe flood, communities
are typically displaced to safer areas.
There are two chambers connected in
series. First chamber is connected to the
toilet pan at one end and to the second
chamber at the opposite end through the
PVC pipe. The bottoms of both chambers
are sealed with PCC (Plane Cement
Concrete) to prevent wastewater from
leaching into the soil.

The first chamber acts as a settling
chamber. From this chamber, effluent
flows to the second chamber, which acts
as a treatment chamber. The diameter of
each chamber is 3-3.5 ft, and the depth is
4-5 ft below ground and 2 ft above the
ground. The upper ends of the chambers
are adequately covered.
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Fig 1. A Green Toilet with chambers without superstructure

Second chamber contains bacterial
growth media in the form of used cement
bags. Such media is very effective and is
compactly placed in the chamber, floating
vertically submerged throughout the
water column. There are several growth
media in the market. But they can’t be
placed throughout the water column.

The level of flow of effluent is maintained
so that it flows from the 2nd chamber, to
the 3rd chamber at a level of 4"- 6" above
the soil surface.

This chamber acts as an enclosure for the

effluent. The height of the 3rd chamber is
only 1-1.5ft. Treated effluent percolates
in soil from its top surface in the 3rd
chamber (where there is no drainage
system).

Therefore, there is little or no chance of
groundwater pollution where the ground-
water table is even 2 meters.

Where a covered drainage system is
available, effluent from the 2nd chamber
is directly connected to the drainage
system for discharge. In that case, a 3rd
chamber is not required.
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Physical appearance of samples from
the 1st and 2nd Chambers:
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Fig3. Left sample from st chamber
and right from 2nd chamber

The sample from the Ist chamber is
blackish, and that of the 2nd chamber it is
whitish. It clearly shows the quality of
treatment in the 2nd chamber. From the
2nd chamber, it flows to the 3rd chamber
at a level of 4-6" above the ground level.
In this chamber, effluent percolates
through the soil from its top level. There-
fore, there is little to no chance of ground-
water pollution, depending on the
groundwater table of the area.

Test reports of the effluents:

Effluent from the 1st and 2nd chambers
were analyzed through a well-recognized
laboratory in Dhaka, Bangladesh. Reduc-
tion of different parameters (TSS, COD,
BOD and Total Coliforms) in the effluent
of the 2nd chamber, ranges from
96-99.7% over the Ist chamber. It is
mainly due to the growth media and the

anaerobic filter in the 2nd chamber,
which are placed throughout the water
column.

Such a high level of effluent treatment is
not known with any on-site sanitation
technology under anaerobic conditions.
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