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Abstract
Despite contributing 75% of the total wastewater flow to domestic sewers, little is currently known concerning the detailed
production patterns and characteristics of grey wastewater. In this study, an inventory of the consumption of household chemicals
including a diary survey of water-consuming activities was carried out over seven consecutive days in a block of flats. In total 290
parameters in 92 household chemicals were registered in the inventory in which 30 out of 38 tenants participated. The study was
accompanied by quantitative analyses of selected parameters and a screening for organic components in grey wastewater. More
than 190 individual components were identified by GC-MS. Identified substances were grouped into eight substance classes based
on their application and their concentrations were semi-quantitatively assessed. Several fragrances like citronellol, hexyl cinnamic
aldehyde and menthol as well as some preservatives, e.g. citric acid and triclosan, were identified. The measurements also showed
that unwanted and unexpected compounds like drugs and pesticides could be present, as well as chemicals not directly deriving
from household chemicals or personal care products, e.g. flame-retardants. The inventory provided detailed information about the
consumption of various types of household chemicals, but no information on compound concentrations could be assessed due to
the limited data in the list of contents of the household chemicals. It was shown that tracking of potentially toxic compounds used
in households was possible.
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Introduction
The awareness that centralised urban wastewater sanitation systems are considered to be expensive and resource consuming, has
increased the demand in society for introduction of decentralised
sanitary systems providing opportunities to save and reuse
wastewater. Additionally, water shortage is a problem in several
parts of the world, and one way to reduce the need for potable water
is to reuse water with lower quality for non-potable purposes. There
is a focus today on alternative handling of wastewater, e.g. reusing
the grey wastewater. The term grey refers to wastewater from
households, business complexes, hotels, schools as well as some
types of industries, where no contributions from toilets, bidets or
heavily polluted process water are included. This wastewater
fraction has been estimated to account for approximately 75
volume-percentage of the combined residential sewage (Hansen
and Kjellerup, 1994 and references therein).
One possibility for recycling grey wastewater is to use it, after
treatment, for urinal and toilet flushing. Window, laundry and
vehicle washing as well as fire protection and concrete production
are examples of other suggested usages. Infiltration into the ground
has been suggested as one alternative but grey wastewater could
also be suitable for garden and crop irrigation, or to develop and
preserve wetlands.
The risks related to handling and exposure to grey wastewater
are major drawbacks for all the potential alternatives that are
mentioned above. Spreading of diseases, caused by the exposure to
micro-organisms, is of importance for almost all suggested alterna-
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tives, and due to this attention to these problems has been given in
published literature and by the authorities (see e.g. Christova-Boal
et al., 1996; Feachem et al., 1983). It has, however, been shown that
grey wastewater can be reused for toilet flushing without a health
risk if treated prior to reuse (Nolde, 1999).
Grown crops, ornamental plants, soil and receiving waters may
also be affected by the content of different types of pollutants
including xenobiotic organic compounds (XOCs), when grey
wastewater is used for irrigation. This could e.g. lead to a deteriorating quality of groundwater and soil. However, the number of
studies focusing on reuse of grey wastewater for irrigation or
indirect reuse by infiltration are scarce. Health aspects and economic factors from this type of alternative wastewater handling
have been examined (Nolde, 1999; Dixon et al., 1999) but no
environmental risk assessment concerning infiltration has been
found in the literature.
It is important to have a general characterisation of grey
wastewater since the different parameters will have different impacts on human health and the terrestrial, aquatic, and agricultural
environment. They will also react differently to treatment, e.g.
sedimentation and biological filters. Evaluation of the appropriate
treatment method should therefore be done based on knowledge of
the specific characteristics. The information available regarding
characteristics of grey wastewater is mainly on the content of
organic matter (BOD/COD), nutrients (N, P, K) and micro-organisms, while the knowledge of the content of XOCs is limited
(Eriksson et al., 2002a). The dominating source of XOCs in grey
wastewater is expected to be the chemicals used in the households,
e.g. laundry detergents, fabric softeners, dish-washing liquids,
cleaning detergents, shampoos, soaps and toothpastes even though
some small contribution of e.g. softeners from leaching pipes
cannot be excluded. It is necessary to take into consideration that
the characteristics of the grey wastewater will differ between
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