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Spotlight  
on NoMix
Novaquatis, an inter- and transdisciplinary Eawag project, investigated 

urine source separation and treatment as an option for modern wastewater 

management. The results indicate that the so-called NoMix technology is  

a highly versatile innovation, offering advantages in a variety of scenarios. 

In particular, it could help to resolve global nutrient-related issues.

Is it possible to make wastewater management more sustainable 

by collecting urine at source and treating it separately? Interest 

in this question at Eawag dates back to the mid-1990s [1]. The 

underlying consideration is that while urine accounts for less 

than 1 % of all wastewater, it contributes the bulk of nutrients. If 

urine was diverted and treated separately from other wastewater 

streams, nutrients could be more effectively eliminated than 

is usually the case in Switzerland today. This would permit the 

construction of smaller wastewater treatment plants, designed to 

optimize the degradation and retention of dissolved and particu-

late organic matter in wastewater. In addition, nutrients could be 

recycled to agriculture. This is particularly important with regard 

to phosphorus, since readily available and high-quality reserves 

will be exhausted in the medium term. In order to study the feasi-

bility of the NoMix technology, Eawag initiated the cross-cutting 

Novaquatis project. This inter- and transdisciplinary programme 

ran from 2000 to 2006.

The project activities were divided into nine work packages 

(Fig. 1). For the most part, the results of the Novaquatis project 

were very favourable, more than justifying the decision to address 

the topic of NoMix. We now have a more detailed appreciation of 

the advantages and disadvantages of the NoMix system.

Nova 1: Acceptance. As the NoMix technology encroaches on 

private households, it requires the acceptance and approval of 

the general public. In the Nova 1 work package, we therefore 

 examined the question of user attitudes. The main finding was 

that most respondents basically approve of the NoMix technology 

but do not wish to make any compromises on comfort in the long 

term. For more details, see the article by Judit Lienert on p. 8.

Nova 2: Sanitary Technology. Manufacturing NoMix toilets is a 

task for the sanitary industry. Today’s appliances – only produced 

in small volumes – are not yet fully mature. One major problem 

is the blockage of pipes resulting from mineral deposits. In the 

Novaquatis project, we therefore established a close dialogue 

with the sanitary industry, feeding back our results concerning 

the development, extent and avoidance of precipitation (see the 

article by Kai Udert on p. 11). It became clear that the sanitary 

industry will only become fully committed to improving NoMix toi-

lets once an overall strategy and identifiable markets emerge. The 

first signs of a possible initial European market are now visible in 

the Netherlands, where around 20 pilot projects are being planned 

or have already been launched. These are a direct consequence of 

the stringent Dutch limits on nutrient emissions [2].

Nova 3: Storage and Transport. What proved to be the key 

problem for the NoMix technology is how to transport urine from 

households for centralized treatment. While this was not surpris-

ing, the perception was reinforced in particular by exchanges with 

the sanitary firms in Nova 2. Although various strategies for trans-

porting urine through the existing sewer system were developed 

by Novaquatis [1, 3], they do not provide sufficient motivation for 

the sanitary industry to participate. This is because these trans-
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Fig. 1: The nine Novaquatis work packages.
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port concepts can only be applied in small catchment areas and 

under certain conditions.

Alternative approaches – transport by tanker or the laying of 

separate pipes for urine streams – appear unattractive, mainly 

on account of the expected costs. Decentralized urine treatment, 

e. g. on the same site, does however represent an attractive 

option. The promising nature of this scenario is shown by the 

results of Nova 4.

Nova 4: Process Engineering. Whether nutrients are to be 

eliminated or recovered as a fertilizer, we assume that, in an 

urban setting, urine will always have to undergo treatment. Firstly, 

transport and storage would otherwise hardly be manageable, 

and secondly fertilizers are subject to strict requirements in many 

countries. Research conducted in Nova 4 showed that numerous 

treatment processes are possible, and that in most cases they are 

also energy-efficient. This variety makes urine source separation 

extremely versatile: depending on the scenario, a wide range 

of goals can be achieved. An overview of the possible methods 

– many of which were developed in Eawag laboratories – is 

provided by Max Maurer in the article on p. 14. The specific com-

bination of processes used to produce a urine-based fertilizer is 

described in the article by Wouter Pronk on p. 20. This is currently 

being tested in a pilot project involving a wastewater treatment 

plant in Canton Basel-Landschaft.

Nova 5: Micropollutants. As well as nutrients, dissolved organic 

compounds from the human metabolism are excreted via the 

kidneys. In Novaquatis, we focused on two important groups of 

substances of this kind – hormones and pharmaceuticals. These 

compounds are increasingly also being detected in waterbodies, 

and there is evidence to suggest that they are harmful to aquatic 

organisms. It therefore makes sense to remove these problem-

atic micropollutants directly from urine, either in order to improve 

water pollution control or to avoid inputs to agriculture via a urine-

based fertilizer.

For this reason, Eawag tested various methods of separating 

micropollutants, such as nanofiltration and electrodialysis (see the 

article by Wouter Pronk on p. 20). Moreover, methods for chemi-

cal detection of individual substances and for assessment of the 

ecotoxicological effects of pollutant mixtures were developed in 

Nova 5. This makes it possible to monitor the fate of micropol-

lutants throughout the urine treatment process. This aspect is 

described in detail in the article by Beate Escher and Judit Lienert 

on p. 23.

Nova 6: Agriculture. An important role in the nutrient cycle is 

played by agriculture. Although we were unable to secure funding 

for this work package, significant results were obtained through 

collaboration with external scientific partners. An initial survey 

of attitudes among Swiss farmers revealed a willingness to use 

a urine-based fertilizer product. Hazards in relation to hygiene or 

micropollutants would, however, have to be excluded, and the 

fertilizer would have to be inexpensive (see the article by Judit 

Lienert on p. 8). In addition, fertilizer experiments with urine-

based products from Nova 4 were carried out by the Research 

Institute of Organic Agriculture (FiBL) in Frick and the University of 

Bonn. The effectiveness of the urine-based fertilizers was shown 

to be comparable to that of conventional commercial products. 

For further details of these studies – and information on the 

requirements that a urine-based product has to meet if it is to be 

approved as a fertilizer in Switzerland – see the article by Markus 

Boller on p. 17.

Nova 7: Evaluation. Even after the completion of the Novaquatis 

project, definitive evaluation of the NoMix technology is not 

possible. It has, however, become clear that nutrient elimination 

is becoming increasingly important from a global perspective, par-

ticularly as a result of population growth and urbanization trends 

[4]. At the same time, the limitations of end-of-pipe measures 

(sewers and wastewater treatment plants) in densely populated 

areas are readily apparent (cf. the example of Kunming in the 

 article by Tove Larsen et al. on p. 26). The NoMix technology could 

provide an energy-efficient means of reducing nutrient emissions 

in future [5]. If required, the nutrients can also be recycled to 

agriculture or industry – an option of particular relevance in the 

case of phosphorus. In view of the global freshwater scarcity, the 

NoMix technology could also offer advantages in regions where 

wastewater is to be directly reused after treatment, e. g. in South 

Africa. Here, separating urine from wastewater would make treat-

ment considerably easier and improve the quality of the purified 

water.

Another important aspect is financing: on the assumption 

that the costs of wastewater treatment using the NoMix strategy 

are to remain the same as with today’s conventional system, 

investments of approx. CHF 1250 –2100 per household in Swit-

zerland would be possible (including NoMix toilets as well as urine 

transport and treatment [6]). The NoMix technology would also 

provide significantly better performance with regard to nutrient 

elimination than the current system. Nonetheless, it is likely that 

At Forum Chriesbach, urine is also separately collected from male and  

female users. The new Eawag headquarter building is fitted with NoMix 

 toilets throughout.
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additional investments would initially be required if the NoMix 

technology was implemented. Savings would only arise when 

new wastewater treatment plants are built, as – with the NoMix 

strategy in place – they could be of smaller dimension and would 

thus be less expensive to be build and operate in the long term. 

This means that a well-organized transition from today’s system 

to the NoMix technology is important.

Nova 8: China. In the past, the practice of urine source sepa-

ration was widespread in rural areas of China. Considering the 

many environmental problems faced by China, it seemed reason-

able to explore the opportunities offered by the NoMix technol-

ogy in urban areas, too. In the article on p. 26, we report on our 

experiences in Kunming, Zurich’s sister city in China. Even if the 

best available conventional technologies were applied at the local 

wastewater treatment plants, it would not be possible to protect 

the nearby Lake Dianchi from excessive inputs of phosphorus. By 

contrast, the potential of source control measures such as urine 

separation is enormous. For this reason, the NoMix concept is 

also supported by many Chinese experts. It is thus conceivable 

that the NoMix technology could be decisively boosted by the 

widespread introduction of urine-diverting toilets in China.

Nova PP: Pilot Projects. Our investigations would not have been 

nearly as successful if we had not had the opportunity to study 

urine source separation under real-life conditions in pilot proj-

ects (see the article by Markus Boller on p. 17). The large-scale 

projects in Canton Basel-Landschaft were especially important. 

Comparisons with pilot projects in other European countries 

such as Sweden, Germany, Austria or the Netherlands highlight 

the speed of developments in this area: the NoMix technology 

is increasingly viewed by practitioners as a realistic alternative to 

conventional nutrient elimination.

The Advantages of Nomix: Reducing Nutrient Emissions, 

Recovering Nutrients and Removing Micropollutants. Clearly 

emerging from the results of the Novaquatis project is a picture 

of an attractive technology – but one that still has to overcome 

numerous obstacles before it can actually be implemented. The 

environmental benefits are obvious: with the NoMix system, high 

standards for the reduction of nutrient emissions can be realized, 

and it becomes possible for wastewater treatment to be further 

developed in the direction of nutrient recycling and micropollutant 

elimination. It is true that, in Europe, all these goals could also be 

achieved with conventional strategies, if the necessary resources 

In fast-growing urban areas, wastewater disposal systems are frequently overstretched. The situation may be especially precarious in cities close to lakes  

or coastal waters. In such cases, the NoMix technology offers significant advantages. This was shown in a Novaquatis pilot project involving the Chinese city 

of Kunming (left), which has a population of several million and lies on the heavily eutrophicated Lake Dianchi (see article on p. 26) [7].
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were committed. But the stricter the limits for nutrients, the 

more expensive wastewater treatment becomes – until a point is 

reached where efforts to rehabilitate a waterbody are abandoned 

for reasons of cost. In Switzerland, an example of this kind is Lake 

Greifen.

The challenge for NoMix technology is thus to provide an 

inexpensive solution that replaces or complements the role 

played by traditional nutrient elimination processes at wastewater 

treatment plants. At the same time, such a solution should keep 

open the additional options of urine source separation, nutrient 

recycling and efficient removal of micropollutants.

The Future for Nomix: Development of Decentralized Solu-

tions. The results of the Novaquatis project clearly suggest the 
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NoMix: an Exportable Technology?

In a report issued in 2004, the United Nations 

 Environment Programme (UNEP) warned that 

coastal fisheries in many regions were threatened 

by massive inputs of nutrients, and nitrogen in 

 particular [8].

The nutrient issue was addressed by Novaquatis 

through its focus on urine source separation: urine  

accounts for up to 50 % of the phosphorus and 

80% of the nitrogen in domestic wastewater. From 

a global viewpoint, conventional wastewater treat-

ment plants do not represent a realistic option for 

tackling the problem of nutrient overload rapidly 

and efficiently – but with urine source separation 

this goal becomes attainable.

In Europe, too, increasing demands are being 

placed on nitrogen elimination, and emission lim-

its are likely to be tightened in the future. In the 

 Netherlands, the water pollution control authorities 

are currently investigating whether urine source 

separation would enable limits to be complied with 

at a lower cost than is possible with conventional 

wastewater treatment technology [2].

In the Novaquatis project, we were mainly con-

cerned with the situation in Switzerland, as  

we have experience in this country and wished  

to evaluate urine source separation for modern 

 cities. However, in the meantime the pressing 

 nature of this issue at the international level has 

 become clearer. In Novaquatis follow-up projects, 

we will therefore be placing greater emphasis on 

the global aspect. On the basis of our results to 

date, it would appear logical to take action initially 

in areas where the NoMix technology can be ex-

pected to produce dramatic improvements within  

a short period, e. g. in fast-growing coastal cities.

steps that need to be taken next: either a suitable option for urine 

transport will have to be found, or urine will have to be treated 

close to where it arises – ideally in an apartment block or even in  

a single-family home. Identifying suitable transport options is 

a difficult task and does not fall within the scope of Eawag’s 

traditional research activities. In contrast, Eawag is well suited 

for the task of developing decentralized treatment solutions. 

These would involve low-cost and low-maintenance technical 

processes and equipment. At the same time, solutions would also 

be required on the organizational level: how is it to be assured 

that the equipment is correctly used and maintained, and that any 

malfunctions are reported and rectified in good time?

If the NoMix technology is to be implemented at low cost, 

large markets will be required so as to permit mass production. 

Within the Novaquatis project, we have come to the conclusion 

that use of the NoMix technology would be appropriate in many 

areas, especially where populations are growing fast, e. g. in 

coastal regions. We are therefore confident that suitable initial 

markets can be identified.

The scientific challenges involved in the elaboration of decen-

tralized solutions are enormous, both from a technological and 

from a socioeconomic perspective. However, we believe that the 

interdisciplinary environment at Eawag facilitates developments 

of this kind, and we are now considering in detail whether or not 

to take on this challenge in the years ahead.   


