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Figure 1: Double-vault dehydration toilet in Ecuador with inclined lids to increase the solar 
heating effect (Esrey et al., 1998) 

02 Dehydration toilets 

A   General description 

•  Waterless toilet systems 

• Treat excreta through the  creating dry conditions, 
increasing pH, ventilation and addition of dry 
absorbents 

• Produce a material easy and safe to handle 

• Allow use of faeces and urine as fertilizer soil 
conditioner 

• Suitable for most climatic conditions, best in dry 
and/or hot climates 
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A.5 Basic principles 

In a dehydration toilet, the excreta 
inside the processing vault are dried 
with the help of sun, natural evaporation 
and ventilation. The toilet requires no 
flushing water. Dehydration toilets are 
increasingly popular in the developing 
world. They can be succesfully used in 
various climatic conditions and are most 
advatageous in arid climates where  
water is scarce and faeces can be 
effectively dried. The faeces are 
collected in a chamber below the toilet 
(or squatting hole) and are dried. High 
temperature in the chamber, together 
with suffiecient ventilation are the most 
important mechanisms in the drying 
process. The ventilation also reduces 
odours due to air currents, which flow 
towards the vent pipe out of the 
chamber. A moisture content below 
25% facilitates rapid pathogen 
destruction.  

Absorbents such as lime, ash, or dry 
soil should be added to the chamber 
after each defecation to absorb excess 
moisture, make the pile less compact 
and make it less unsightly for the next 
user. Addition of absorbents is also 
reported to reduce flies and eliminate 
bad odours.  Moreover, depending on 
the additive, the pH may also be 
increased due to this addition, and 

hence enhance bacterial pathogen die-
off.  

As breakdown of organic material in 
dehydrating conditions is slow, toilet 
paper or similar objects  placed in the 
chamber will not disintegrate quickly. 
Toilet paper can therefore either be 
handled separately, or be composted in 
a secondary treatment process. 

Once the chamber is almost full, the 
content may need to be removed. The 
contents are further stored, used as a 
soil conditioner, buried or composted (in 
home composting or at a local 
composting centre).  

The product from the dehydration 
process, a crumbly cake, is not compost 
but rather a kind of mulch which is rich 
in carbon and fibrous material, 
phosphorous and potassium. Nutrients 
will be available to plants directly or 
after further decomposition of the 
dehydrated material. 

In warm environments (20°-35°) storage 
times of less than 1 year will be 
sufficient to eliminate most bacterial 
pathogens and substantially reduce 
viruses, protozoa and parasites. Some 
soil-borne ova (e.g. Ascaris 
lumbricoides) may persist. Alkaline 
treatment, raising the pH to >9 reduces 
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the required storage time to about 6 
months (Schönning and Stenström, 
2004).  

Further storage, sun drying, alkaline 
treatment or high-temperature 
composting may be recommended to 
further decrease health risks of 
utlization of the dehydrated faeces. 

A.6 Available technologies 

Many alternative ways of constructing 
dehydration toilets exist. Generally 
double-vault toilets with urine diversion 
have shown the most successful results 
and the highest popularity. Several 
modifications have been applied to 
enhance the dehydration process and 
to suit each region’s condition. The 
main distinguishing features are listed in 
the following. 

Urine diversion or non-urine 
diversion 

Most dehydrating toilets require prior 
separation of urine to allow sufficient 
drying of faeces. Systems where urine 
and faeces are mixed only work 
properly in very dry climates. Some 
installations provide a drainage system 
for the chamber to improve dehydration 
of the solids.  Urine diversion systems 
not only allow the separate collection of 
nutrient rich and virtually sterile urine, 
but also greatly reduce the odour 
problems associated with dry mixed 
systems. 

Use or disposal of urine 

The use of separately collected urine as 
a fertiliser after appropriate storage is 
strongly recommended, due to its high 
nutrient concentration and the low 
associated health risks.  However in 
certain circumstance urine use may not 
be acceptable or immediately possible 
and urine is infiltrated directly to the soil 
via a soakaway pit. 

Single vault or double vault 

Dehydration toilets can be built with a 
single or a double chamber for 
collection of faeces. By using a double-
vaults, handling of fresh excreta can be 
avoided, as the vaults are used 
alternately, with sufficient time allowed 
for the faeces to sanitaze. Most 
dehydration toilets therefore use 
double-vault technology. Single-vault 
systems may be less expensive to build, 
but need more labour to guarantee the 
same hygienic safety as double-vault 
systems. 

Ventilated vault or not 

Ventilation is generally recommended  
to prevent odour and flies and to 
enhance the drying process. In some 

cases it can be omitted (e.g. in 
extremely dry climates, or if the toilet is 
far from housing). However, if the toilet 
is constructed within the house, a vent 
pipe is strongly recommended due to 
the reduced smell and flies problems.  

Ventilation through installed pipes can 
be natural or enforced by wind-
propelled or  electrical fans. 

 

Squatting or sitting 

There are numerous technologies that 
suit both defecation styles (squatting or 
sitting) with simple drop holes or 
specially designed urine diversion 
squatting pans for squatting cultures 
(e.g. Vietnamese toilets and Chinese 
squatting pan) or urine diversion seat 
risers for sitting cultures (Central 
America, Europe and parts of Africa). 

Dry or wet anal cleansing 

Dehydration toilets can receive dry 
cleaning materials such as toilet paper 
(which however, will not decompose 
completely). Dehydration toilets can 
also be used for wet cleaning cultures, 
water from anal cleaning then has to be 
drained in a separate pipe so that no 
liquid is led into the vault.  

Self-built or prefabricated 

Most systems can be self-built by the 
users totally or partially using 
commercially available squatting pans 
or toilet seats. In some areas, complete 
systems including the toilet cabin and 
the substructure are available on the 
market. 

A.7 Applicability 

Dehydration toilets have been applied in 
various, mostly developing countries, 
including China, Vietnam, India, Nepal, 
Mexico, Ecuador, El Salvador, South 
Africa, Zimbabwe and many others.  

Climates 

Dehydration toilets 
are mainly suitable 
for regions with 
high average 
temperatures, long 
dry and short rainy 
seasons or arid 
climatic conditions 
with high 
evaporation rates. 
Nevertheless, with 
simple solar 
heaters, they can 
also work in a more 
humid climate.  

Dehydration toilets 
are waterless 

systems that are particularly suitable for 
conditions  where water is scarce. 

Rural and urban areas 

Dehydration toilets can be placed 
outside the house, attached or even 
inside to house. Dehydration toilets are 
therefore suitable both for rural and 
densely populated urban areas. 

Different cultural settings 

As already stated dehydration toilets are 
suitable for different cultural settings: 
they can be designed to suit both sitting 
and squatting cultures and to cope with 
the use of water for wet-anal cleaning 
culture as well.  

Advantages compared to pit latrines 

Pit and VIP latrines cannot be used in 
many areas due to high water tables 
and groundwater pollution potential, 
seasonal flooding, a hard, rocky 
surface, lack of space, and potential for 
groundwater infiltration. This is not the 
case with dehydration toilets. If pit and 
VIP latrines are to be used for longer 
than the period it takes the pit to fill, 
regular, expensive, and often 
unhygienic emptying is required, 
whereas the removal of the small, 
dehydrated  volume of faeces from the 
dehydration toilet is much easier and 
more hygienic. If only used until the pit 
fills, the structure of pit and VIP latrines 
can not be permanent and a new pit 
needs to be dug, comparing 
unfavourably to the permanent structure 
of dehydration toilet. Dehydration toilets 
are also more resource-efficient due to 
the reuse potential of the product. 

Advantages compared to 
composting toilets  

Compared to composting toilets, 
another dry toilet type suitable for 
ecosan concepts, dehydration toilets 
have some advantages. The main 
advantage is, that the dehydration 

Figure 2:  Vietnamese double-vault dehydration toilet with urine 
diversion  (Easrey et al., 1998) 
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process is less sensitive than the 
composting process, resulting in lower 
maintenance needs. This, of course, is 
only valid if design and climate allow a 
good functioning of the drying process. 
In cool and humid climates, a 
composting process might be easier to 
maintain than dehydration. 

The product of a dehydration toilet is 
drier than from a composting toilet and 
therefore easier to handle. Post-
treatment of removed solids is 
recommended for both, composting and 
dehydration toilets. 

Careful handling required 

An important condition for the success 
of dehydration toilets is that sufficient 
user commitment to the operation and 
maintenance can be provided. 

Cleaning of a dehydration toilet seat or 
squatting pan has to be done carefully 
with little water, to avoid introduction of 
water into the vault. A bulking agent has 
to be added regularly to the faeces. The 
collection chamber has to be checked 
and emptied in regular intervals. In non-
urine-diverting versions, the moisture 
content of the chamber should be 
monitored and the drainage corrected if 
necessary.  

All those tasks require a certain level of 
responsibility and care from the users. 
Neglected maintenance can quickly 
lead to malfunctioning of the process 
and may impair severely the 
appearance and hygiene of the toilet.  

User acceptance 

Like any new technology, dehydration 
toilets are only an option if they are 
accepted by the users. The handling 
and use of dry faeces and separated 
urine may prove particularly difficult to 
accept by users in certain cultural  or 
socio-economic settings. 

User acceptance often depends on the 
perception of status connected to the 
new facility. Compared to situations with 
open defecation, public toilets or pit 
latrines, dehydrating toilets generally 
compare favourably. If flush toilets are 
already established, dehydration toilets 
often are connected with lower status. 
In such cases, education and strongly 
stressing the advantages of dehydration 
toilets may lead to acceptance.  

The fact that men need to sit for proper 
urine separation may lead to 
acceptance problems that generally can 

be overcome by providing simple urinals 
for men. 

Reuse 

Regular reuse of urine and dry faeces is 
recommended for the sustainable 
operation of dehydration toilets. Reuse 
may even provide an incentive for 
proper operation and maintenance of 
the facility.  

Therefore, dehydration toilets are most 
succesful in rural and peri-urban areas, 
where the toilet users can directly use 
products from toilets in their gardens. 

This direct reuse is often not possible in 
urban areas, where no space for 
cultivation exists in close vicinity of the 
toilets. In such situations, management 
systems for collection, marketing and 
use of products from toilets, are very 
important for sustainable operation of 
dehydration toilets. 

A.8 Further Reading 

Austin, A. and Duncker, L., 2002, Urine-
diversion: ecological sanitation systems 
in South Africa, CSIR Building and 
Construction Technology, South Africa.: 
Report concerning urine-diversion 
toilets based on the dehydration 
process in South Africa, including the 
associated social aspects. 

Winblad U. et. al, 2004, Ecological 
sanitation, Department for Natural 
Resources and the Environment, Sida, 
Stockholm, Sweden: Well-illustrated 
book concerning different types of 
ecological sanitation systems as well as 
performance and health issues. 

Morgan, P., 1999, Ecological sanitation 
in Zimbabwe: A compilation of manuals 
and experiences: technical manual for 
latrine design. 

Peasey, A., 2000, Health aspects of dry 
sanitation with waste reuse. Task No. 
324, WELL: Report on several types of 
dehydration toilets and their associated 
health aspects. 

Schönning C. + Stenström T.-A., 2004, 
Guidelines for the safe use of urine and 
faeces in ecological sanitation systems, 
EcoSanRes Publications Series, Report 
2004-1: Detailed description of 
pathogen transmission mechanisms 
from reuse of urine and faeces. 
Provides risk assessment for different 
practices and recommendations of 
treatment methods and safety 
measures for safe use of urine and 
faeces as fertilizer. 

Jönsson H. et al.,  2004, Guidelines on 
the use of urine and faeces in crop 
production, EcoSanRes Publications 
Series, Report 2004-2: Guidelines for 
the agricultural use of urine and faeces. 
The publication describes the 
mechanisms of the nutrient uptake by 
plants and treatment methods for 
faeces and urine. It provides detailed 
guidance on the use of urine and faeces 
for fertilization and soil improvement. 
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