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A septic tank is a watertight chamber made of con-
crete, fibreglass, PVC or plastic, through which black-
water and greywater flows for primary treatment.
Settling and anaerobic processes reduce solids and
organics, but the treatment is only moderate.

Liquid flows through the tank and heavy particles sink
to the bottom, while scum (mostly oil and grease) floats
to the top. Over time, the solids that settle to the bot-
tom are degraded anaerobically. However, the rate of
accumulation is faster than the rate of decomposition,
and the accumulated sludge and scum must be period-
ically removed. The effluent of the septic tank must be
dispersed by using a Soak Pit (D.7) or Leach Field (D.8),
or transported to another treatment technology via a
Solids-Free Sewer (C.5).

Generally, the removal of 50% of solids, 30 to 40% of
BOD and a 1-log removal of E. coli can be expected in
a well-designed and maintained septic tank, although
efficiencies vary greatly depending on operation and
maintenance and climatic conditions.

Design Considerations A septic tank should have
at least two chambers. The first chamber should be
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at least 50% of the total length, and when there are
only two chambers, it should be two thirds of the total
length. Most of the solids settle out in the first chamber.
The baffle, or the separation between the chambers, is
to prevent scum and solids from escaping with the efflu-
ent. A T-shaped outlet pipe further reduces the scum
and solids that are discharged.

Accessibility to all chambers (through access ports)
is necessary for maintenance. Septic tanks should be
vented for controlled release of odorous and potentially
harmful gases.

The design of a septic tank depends on the number
of users, the amount of water used per capita, the
average annual temperature, the desludging frequen-
cy and the characteristics of the wastewater. The
retention time should be 48 hours to achieve moder-
ate treatment.

A variation of the septic tank is called an Aquaprivy.
This is a simple storage and settling tank that is located
directly below the toilet so that the excreta fall into it.
The Aquaprivy has a low treatment efficiency.

Appropriateness This technology is most commonly
applied at the household level. Larger, multi-chamber



septic tanks can be designed for groups of houses and/
or public buildings (e.g., schools).

A septic tank is appropriate where there is a way
of dispersing or transporting the effluent. If septic
tanks are used in densely populated areas, onsite
infiltration should not be used, otherwise, the ground
will become oversaturated and contaminated, and
wastewater may rise up to the surface, posing a seri-
ous health risk. Instead, the septic tanks should be
connected to some type of Conveyance technology,
through which the effluent is transported to a subse-
quent Treatment or Disposal site. Even though septic
tanks are watertight, it is not recommended to con-
struct them in areas with high groundwater tables or
where there is frequent flooding.

Because the septic tank must be regularly desludged,
a vacuum truck should be able to access the loca-
tion. Often, septic tanks are installed in the home,
under the kitchen or bathroom, which makes emp-
tying difficult.

Septic tanks can be installed in every type of cli-
mate, although the efficiency will be lower in colder
climates. They are not efficient at removing nutrients
and pathogens.

Health Aspects/Acceptance Under normal oper-
ating conditions, users do not come in contact with the
influent or effluent. Effluent, scum and sludge must be
handled with care as they contain high levels of patho-
genic organisms.

Users should be careful when opening the tank because
noxious and flammable gases may be released.

Operation & Maintenance Because of the deli-
cate ecology, care should be taken not to discharge
harsh chemicals into the septic tank. Scum and
sludge levels need to be monitored to ensure that
the tank is functioning well. Generally, septic tanks
should be emptied every 2 to 5 years. This is best
done by using a Motorized Emptying and Transport
technology (C.3), but Human-Powered Emptying
(C.2) can also be an option.

Septic tanks should be checked from time to time to
ensure that they are watertight.

Pros & Cons

+ Simple and robust technology

+ No electrical energy is required

+ Low operating costs

+ Long service life

+ Small land area required (can be built underground)

- Low reduction in pathogens, solids and organics

- Regular desludging must be ensured

- Effluent and sludge require further treatment and/or
appropriate discharge
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