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Cesspits and Soakpits

sedimentation or filtration is important to mitigate against
clogging or overflow and development of biofilm on the
stones or pebbles that are placed inside a soak pit.

Summary
A soak pit is a covered, porous-walled chamber that
allows water to slowly soak into the ground. Soak pits,
which can be lined with porous materials, which provide
foundational support to prevent collapse of the
underground chamber, may also be used for separate
treatment of greywater. A cesspit (cesspool) is a holding
tank (or pit) designed for collection and storage of sewage
or other waste for short periods. Cesspits should be
constructed watertight to better contain pathogens,
however this is often not the case in practice. Two or more
vent pipes are usually connected depending on the size of
the cesspit, to reduce the possibilities of bringing odor back
through the inlet pipes. Like cesspits, soak pits may be
lined with concrete and may be closed or may have
openings at the top to vent away odors. Soak pits generally
serve as secondary chambers receiving effluent from a
primary sanitation technology. Raw sewage should usually
not constitute the input, but minimally pretreated
blackwater or urine or faeces and greywater. Even though
cesspits do not usually have outlets for effluent release to
the surface, their effluents are intended to percolate into
the surrounding soil, potentially leading to groundwater
pollution. The outputs are essentially liquid, but the solids
filtered by a soak pit may require removal from time to time
in the case where the content of the soakpit chamber is
reused. Some pathogens from leachates leaving a
permeable cesspit may migrate through the soil matrix and
be reduced in concentration to various extents depending
on the type of pathogen, soil type, and geohydrological
conditions. The largest risks of human exposure from
contents discharged into a soak pit or cesspit occur 1) when
emptying the pit contents, 2) through contamination of
groundwater when used as a source of drinking water in
proximity of the effluent leaving a soak pit, and 3) when a
pit is overflowing due to system malfunctioning.
Pretreatment of the influent entering a soak pit through

1.0 Brief Technology Description
A soak pit (also referred to as a soak-away) is a covered,
porous-walled chamber that allows water to slowly soak
into the ground (Figure 1). Soak pits serve as secondary
chambers receiving effluent from a primary sanitation
technology (e.g. septic tanks) for the treatment of
wastewater (black water) and gradually allow the effluent
to percolate into the surrounding soil. Soak pits may also be
used for treatment of greywater (water from personal
hygiene, like showering and from kitchen areas). The soak
pit can be lined with porous materials (rocks, gravel, sand,
wood, or highly adsorbing minerals such as aluminum
silicate). These materials may also provide foundational
support to prevent collapse of the underground chamber.
Soak pits are sometimes left unlined and filled with coarse
rocks and gravel. The rocks and gravel help prevent the
chamber from collapsing and provide adequate space for
the input of greywater and/or wastewater. They also create
surface area for a biofilm to grow on (similar to what
occurs in a trickling filter), although depending on the size
of the material, this may not make much difference in the
treatment efficiency. In both cases, a layer of sand and fine
gravel (Figure 1) should be spread across the bottom to
help disperse the flow (Eawag/Sandec, 2008; Tilley et al.
2014). A soak pit is often constructed to be 1.5 to 4 m deep,
but it is recommended that the distance between the
bottom of the soak pit and the groundwater table should be
≥ 2 m (Tilley et al., 2014). Design and construction of a
soak pit used to manage greywater is provided elsewhere
(Mihelcic et al., 2009).

Figure 1. Schematic of (a) a watertight cesspit, (b) a cesspit, and (c) a typical soak-pit
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As the water percolates through the surrounding soil
from the soak pit, small particles are filtered out by the soil
matrix and organics are digested by microorganisms. Thus,
soak pits are best suited in soils with good infiltration and
absorptive properties. Hard-packed clay and rocky soils are
not appropriate.
It is possible for a well-sized soak pit to last for 3 to 5
years without maintenance (Tilley et al., 2008).
Maintenance involves excavation, cleaning and either
washing and reclaiming the material or replacing new
gravel, rock and sand (Tilley et al., 2008). The lifespan of a
soak pit can be extended by filtering the influent to prevent
accumulation of solids. Clogging of soak pits is expected
after a period of time due to the removal of particles and
the growth of biomass within the chamber. This clogging
will eventually lead to failure of the system unless the
chamber contents are emptied and cleaned or replaced.
A cesspit (cesspool) is a holding tank (or pit) designed
for collection and storage of sewage or other waste for
short periods of time (Figure 1). Cesspits should be
manufactured to be watertight (e.g., lined with concrete or
other non-permeable material) to fully contain the
pathogens and reduce the possibilities of bringing odor
back through the inlet pipes. Two or more vent pipes may
be connected to the cesspit, and the pit may be either
closed or slightly open (to vent away odors). Solids will
settle and decay in the base as occurs within a septic tank.
A watertight cesspit is expected to provide lower treatment
and removal efficiencies than septic systems.

In reality, many cesspits are unlined or are constructed
with permeable materials such as bricks or stone (Figure
1). In fact, cesspits have been directly associated with
groundwater pollution, which makes it one of the least
preferred onsite sanitation technologies (ARGOSS, 2001;
Stenström et al., 2011). Even though cesspits do not have

outlets for effluent discharge, their effluents may percolate
into the surrounding soil, leading to groundwater pollution.
A cesspit is expected to serve only one household
though it may be shared by families living in building that
contains more than one toilet. The number of expected
users determines the capacity of the tank to be installed
3
which may range from 5 to 50 m , depending on land
availability. The number of users also determines the
frequency of emptying the cesspit (Werner et al. 2000).
Both soak pits and cesspits are primarily used for onsite
containment, collection, and treatment of human excreta.
Soak pits and cesspit system fit within the overall sanitation
service chain as depicted in Figure 2. As an alternative to
the use of cesspits for greywater collection, Morel and
Diener, (2006) suggested subsurface irrigation or surface
trench irrigation of trees. Besides the advantage of
providing water and nutrients for tree growth, this reuse is
also a way of reducing the volume of effluent.

Figure 2. Schematic showing the position of soak pit and cesspit system in the sanitation service
chain. This image is a derivative of "Sanitation Value Chain" by SuSanA Secretariat, which is licensed
under CC BY
2.0.
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2.0 Inputs and Outputs of Soak Pits and
Cesspits
The ideal input to a soak pit should come from a
sanitation system like a septic tank. Raw sewage should not
constitute the input. Cesspit influent can include
blackwater or urine or faeces, and greywater. The outputs

are essentially liquid, though the solids filtered by a soak pit
may require removal from time to time in the case where the
content of the soakpit chamber is reused. The inputs and
outputs of soak pits and cesspits are illustrated in Figure 3.
It is possible to also link a septic tank with a cesspit, such
that the cesspit receives the effluent from septic tank for
further containment until it is ready for emptying. This is
cheaper than a modified septic system (Anil and Neera,
2016).

Figure 3. Illustrative inputs and outputs from (a) a watertight cesspit, (b) a non-watertight cesspit,
and (c) a soak pit

Cesspits should not be constructed to be permeable
unless a soil and groundwater assessment is done to
demonstrate that the impact to groundwater will be
minimal. Liquid will leach out from permeable cesspits
(Grad, 2016), and some pathogens in this leachate may
migrate through the soil matrix. Depending on the soil
properties, the concentration of pathogens may be reduced
as the leachate percolates through the soil. However, the
extent of this reduction depends on the type of soil,
moisture content, distance and other hydrogeological or
environmental factors. Like a pit latrine, the fate of the
pathogens leaving any sanitation related subsurface pit
may impact well water; therefore, pathogen fate will
depend on the soil’s hydraulic conductivity and the distance
between the bottom of the pit and the water source
(Graham and Polizzotto, 2013). As the effluent leaches from
a soak pit or the permeable cesspit and migrates through
the unsaturated soil matrix, microorganisms can be
removed (similar as in a conventional pit) (Tilley et al.,
2008).

3.1 Exposure Pathways
The GWPP chapters on Onsite Pit Toilets and Septic
Tanks provide information on the expected mechanisms
that lead to fate and reduction of pathogens in the
subsurface. The largest risk of human exposure from
contents discharged to a soak pit and cesspit is through: 1)
emptying of the pit contents, 2) contamination of
groundwater used as a source of drinking water associated
with the effluent leaving a soak pit, or 3) overflowing of a
pit because of system malfunctioning. The risk of exposure
is also potentially high during pit maintenance or after
collection and conveyance of the pit contents. By following
proper working conditions associated with management of
the cesspit or soak pit, the associated human health risks
(depending on the prevailing pathogens) via exposure to
excreta can be lowered. However, cesspits may exhibit
higher risks than soak pits because of more frequent
emptying of the contents. There are also possibilities of
infiltration when the surrounding soil is saturated, leading
to the malfunction of the soak pit. This may also result in

3.0 Summary of Data and Factors Affecting
Pathogen Reduction in a Soak Pit or Cesspit
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back-flow of the effluent to the surface exposing the users
and community members to the wastewater. Furthermore,
if a soak pit is constructed in an area with a high water
table, the effluent will not be sufficiently processed as it
passes through the soil matrix and may contaminate
groundwater. There are unfortunately only a few reports on
how soak pits and cesspits influence groundwater water
quality, so it is difficult to draw major generalized
conclusions on their use (Piranha et al., 2006; Vijay et al.,
2011; Keegan et al., 2014).

3.2 Mitigating the Risk of Pathogen Control in
Soak Pits and Cesspits
It is essential to ensure effective pretreatment of
influent entering a soak pit (which may be in form of
sedimentation or filtration to be removed or emptied) to
prevent backups and overflows that may occur as a result
of clogging of the soak pit chamber. As stated previously,
clogging of a soak pit may occur from particles
accumulating in the soak pit and development of biofilm on
the stones or pebbles that are placed inside a soak pit.
Pretreatment will reduce clogging, though this depends
also on the site conditions. It is recommended that
sanitation workers involved in excavating and changing the
materials inside a soak pit or emptying the contents of a
cesspit take proper hygiene precautions when emptying
and conveying any pit contents. This should include
wearing hand gloves, nose mask and all safety kits. The
area should also be secluded from the passers-by due to
possibility of infective aerosol that is accidentally released
while emptying and spillages should be minimized.
Furthermore, careful consideration of the local subsurface
hydrology should be considered before building any
sanitation technology that infiltrates to the soil. As
mentioned previously, if the rate of infiltration through the
soil is too high or if the bottom of the pit is close to a high
groundwater table, then the risk of groundwater

contamination is increased. If the rate of infiltration is too
low, then the pit will not drain fast enough and may
overflow, potentially causing surface water contamination.

3.3 Epidemiological and Health Risk Evidence
Theoretically, a soak pit that is correctly sited and
designed so that groundwater contamination is minimized
should result in low waterborne health concerns. Because
of that the technology is located underground, humans and
animals should have no contact with the effluent. However,
as stated previously, a soak pit may cause microbiological
contamination of groundwater (ARGOSS, 2001) and also
poses direct exposure risk due to poor maintenance, siting,
and during emptying (see further similar situations in the
GWPP chapters on Onsite Pit Toilets and Septic Tanks).
The health risk is greater in areas with high human
population densities that use these sanitation technologies
or where permeable cesspits have been sited. In these
cases, there have been reports of high risk of groundwater
contamination (WHO, 1992). Setting up a specific guideline
on siting is also difficult and should instead be considered
in relation to the local detailed soil type and hydraulic
conductivity conditions where the pits will be located. For
example, Keegan et al. (2014) were able to track the source
of contamination of underground water (in Ireland) by
Microbial Source Tracking using Human-specific
Bacteroidales as also used by several researchers including
for example Kapoor et al. (2015). The authors measured
concentrations of 535 GC/50 mL (GC refers to bacterial
gene copy concentration and, in this case, representing
Bacteroidales) in groundwater below a soak pit that
received septic tank effluent. A nearby drilled well was also
affected but to a slightly lesser extent (495 GCC/50 mL).
This shows that the residents of the study area are likely
exposed to the effluent from the septic tank and soak pit
effluent because the Bacteriodales can be considered to be
a fairly specific indicator of human fecal contamination.
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