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Dry toilets are a solution for the hygienic collection of faeces in places lacking waste water infrastructure. As such,
such devices can be used in sparsely populated areas, construction site and temporal events such as festivals and
represent a sustainable alternative to “chemical” toilets (Anand, 2013). Different to “chemical” toilets, dry toilets
use sawdust to bind fluids and reduce the emissions of odours. However, the using of saw dust hampers the disposal
of the residues in waste water treatment plants due to their size. Alternatively, composting can be used to process
faeces to valuable soil conditioners and to recover valuable nutrients that are bound in faeces. To obtain a safe
compost, hygienisation must be fulfilled and pathogenic bacteria present in the faeces need to be destroyed. Under
industrial composting conditions temperature must be controlled and maintained to fulfil this criterion. A second
hazard may originate from (drug) metabolites and hormones that that can be concentrated in faeces compared to
waste water. Compared to waste water other hazardous substances such as heavy metals and microplastics are
lower in residues from dry toilets, due to the lack of mixing of the waste water with runoff from streets. However,
in many countries (e.g. Austria; BGBI. II Nr. 292, 2001) faecal matter is not included in the positive list of
permissible source materials and may therefore not be processed in composting plants, which limits their EOF
scenarios to incineration or landfilling after stabilisation. The reason for the restriction lies largely in the lack of
knowledge, whether or to what extent endocrine substances (from cosmetics, drugs, etc.) are degraded during
technical composting although examples show that it is feasible (Hanc et al., 2024).

Therefore, laboratory composting was made on faeces obtained from dry toilets mixing them with
biowaste received from a municipal composting plant. Faeces were objected to disinfection or used as received.
The mixtures were composted in laboratory rotting test units (Binner et al., 2002) in which the rotting conditions
of composting plants operated according to the Austrian state of the art can be simulated.

Table 1. Results on the analysis of pathogenic bacteria with n.r.: nor required

Dimen- without Faeces Faeces .
Parameter . Requirement
sion faeces (treated) (untreated)

after 4 weeks of composting

Coliform bacteria 37 °C CFU/g <10 <100 <100 I.I.
Coliform bacteria 44 °CY  CFU/g <10 <100 <100 n.r.
E. Coli 37 °C CFU/g <10 <100 <100 <LODin50 g
E.Coli44°C" CFU/g <10 <100 <100 I.r.
Enterococci CFU/g <10 <10 <10 N.I.
Salmonella in50 g negative negative negative <LODin50 g

after 12 weeks of composting

Coliform bacteria 37 °C CFU/g <LOD <LOD <LOD n.r.
Coliform bacteria 44 °C"Y  CFU/g <L.OD <LOD <LOD n.r.
E. Coli 37 °C CFU/g <LOD <LOD <LOD <LODin50 g
E. Coli44°C?" CFU/g <LOD <LOD <LOD n.I.
Enterococci CFU/g <LOD <LOD <LOD I.I.

Salmonella in50 g negative negative negative <LODin50 g
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During composting trials the influence of the faeces on the rotting was monitoring by evaluating rotting parameters
like rotting temperatures, CO»-concentrations in the exhaust air, and e.g. total organic carbon, total nitrogen, pH-
value). After 4 and 12 weeks of rotting duration, samples were tested for the presence of the pathogenic
microorganisms coliforms and E. coli, salmonella and enterococci. The final samples after 12 weeks of rotting
were tested additionally for compost quality (stability, nutrient content, humic acids content and plant
compatibility). To assess the presence of endocrine substances, using CALUX (Chemical Activated Luciferase
eXpression) in vitro bioassays were applied (Phan et al., 2021).

The laboratory tests proved that the rotting process complied to the Austrian state of the art (BMLFUW,
2005). Composts were safe from the point of view of sanitation (Table 1). The comparison of the input and output
samples shows that during composting a clear decrease in the negative effects attributed to the endocrine
substances was achieved. Only 3 of the 10 effect tests carried out with the faecal composts show slightly higher
loads compared to the compost without faecal admixture. Since these 3 effects found are all within the same order
of magnitude, the differences are not to be considered significant. The laboratory rotting experiments thus showed
that potentially negative effects of "endocrine" substances are eliminated by the composting process according to
Austrian state of the art, which indirectly suggests that the "endocrine" substances are largely degraded or
converted (Binner et al., 2020).
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