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Research and teaching  
for practitioners
During a career at Eawag which spanned almost 40 years, Willi Gujer helped to shape 

the urban water management sector both in Switzerland and internationally. As a re-

searcher, he always attached great importance to training young specialists and 

reaching out to practitioners. Here, to mark his retirement, we look back over his ca-

reer and celebrate his achievements.

When Willi Gujer joined Eawag in 1974, structural water protec-

tion was flourishing in Switzerland. Over a period of 2 decades, 

large amounts of public funding were used to create sewer 

networks and construct or expand wastewater treatment plants 

(WWTPs). At this time, there was an acute lack of experts 

capable of designing biological treatment and the so-called 3rd 

and 4th treatment steps for the removal of phosphorus from 

waste water in accordance with the latest scientific findings. In 

order to strengthen wastewater treatment research in the area of 

process engineering, the then Director of Eawag, Werner Stumm, 

was pursuing a strategy of recruiting young professionals who had 

been trained abroad.

Wastewater treatment: new approaches. Having received his 

MSc in civil engineering from the ETH Zurich and his doctorate 

in environmental engineering from the University of California in 

Berkeley, with a dissertation on the activated sludge process, 

Gujer was ideally equipped to develop Eawag’s existing research 

Willi Gujer – a cogent advocate of his views.
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on biological wastewater treatment, using the latest methods. 

In particular, with his knowledge of mass balances and kinetics 

data for activated sludge systems, he was able not only to study 

treatment processes experimentally but also to describe them 

mathematically. Thanks to Gujer and other members of the evolv-

ing Engineering Sciences department, Eawag very soon became 

established as a centre of expertise, providing valuable support in 

numerous projects for the construction and upgrading of WWTPs.

The expansion of the Werdhölzli WWTP in Zurich was an ex-

emplary case where Gujer pursued new approaches to the design 

of activated sludge tanks, aeration systems and secondary clar-

ifiers for the degradation of organic substances and for the bacter-

ial oxidation of ammonium (nitrification). In the 1970s and 1980s, 

through training programmes run by the Swiss Water Association 

(VSA), he familiarized a wider professional audience with the 

relevant modelling theories and methods. The associated publica-

tions attracted considerable interest around the world and were 

presented at numerous national and international conferences.

Modern modelling methods. Gujer developed his particular 

speciality – the mathematical description of biological wastewater 

treatment processes – into a complex structure of sets of equa-

tions. Here, biological processes were linked to the description of 

reactor technology in such a way that the entire system became 

mathematically tractable even under variable conditions. In his 

postdoctoral thesis, published in 1985, he laid the foundations for 

the development of a series of activated sludge models – ASM1, 

ASM2 and ASM3 – by international task groups, of which he was 

a key member.

These models, together with software developed for waste-

water engineers, paved the way for the adoption of modern 

modelling methods in the design and evaluation of WWTPs. Thus, 

it is largely thanks to Gujer that we can now dimension activated 

sludge systems with complex flow schemes on the basis of input 

data on wastewater quantity and quality, simulate their dynamic 

behaviour under the variations in nutrient content, temperature, 

pH, oxygen supply and other process parameters which occur in 

practice, and predict effluent quality at a high temporal resolution.

In the early 1980s, with active support from Eawag staff, a 

postgraduate course (NDS) on “Urban water management and 

water protection” was introduced at the ETH Zurich. This meant it 

was now possible for the first time to receive training in this highly 

topical discipline at a Swiss institution. Gujer, serving as the first 

NDS Secretary, helped to develop the syllabus and teaching in the 

wastewater technology field. This was the beginning of his career 

as a lecturer, which was crowned by his appointment as Professor 

of Urban Water Management at the ETH Zurich.

Models of biofilm processes. In his research, Gujer continued 

to concentrate on biological wastewater treatment processes. In 

pursuit of increased efficiency, he focused on wastewater treat-

ment options involving sessile biofilms. But here, mathematical 

description proved to be considerably more complex than for acti-

vated sludge processes. Nonetheless, he successfully developed 

models and associated software for biofilm processes, making it 

possible to predict the behaviour of fixed biofilms under a wide 

variety of operating conditions.

The models, however, turned out to be somewhat difficult to 

apply in practice, as they demanded a great deal of model-specific 

knowledge. Even so, together with the underlying theoretical ap-

proaches, these models provided new insights into the behaviour 

of biofilms, thus leading to optimizations of various processes.

In 1991, in recognition of his successful work in the field of 

biological wastewater treatment, Gujer received the Association 

of Environmental Engineering Professors’ Distinguished Lecturer 

Award, which includes a sponsored US-wide lecture tour.

Agile thinker. People who discussed scientific questions with 

Gujer were always struck by the agility and precision of his 

thought. His arguments and visions for the future, cogently pres-

ented, made him a driving force within Eawag. Accordingly, hav-

ing served as head of the Engineering Sciences department from 

1976, he became a member of the Eawag Directorate in 2001.

In 1992, he was appointed Professor of Urban Water Manage-

ment at the ETH Zurich. From 1994, when he relinquished some 

of his responsibilities in the Engineering Sciences department, he 

was able to focus on the elaboration of new teaching programmes 

in urban water management at the ETH, developing the associ-

ated lecture and exercise materials with his staff. In the course of 

his work with undergraduates and doctoral students, he came to 

realize that training at the grass-roots level was the most effective 

way of enhancing professional expertise in practice.

He used his lecture notes as the basis for his first book, 

entitled “Siedlungswasserwirtschaft”, which is now not only a 

“bible” for students but also provides guidance for practitioners 

planning wastewater and drinking water plants. Towards the end 

of his career, Gujer published a second book, Systems Analysis 

for Water Technology, which is particularly valuable for advanced 

students and professionals concerned with process engineering 

in water and wastewater treatment.

Originally recruited in 1974 as a young, foreign-trained expert, Willi Gujer 

devoted himself to the cause of urban water management at Eawag for almost 

40 years.
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On the practical benefits of a good theory
as Professor of Urban Water Management at the ETH Zurich, 

spoke on the subject of biofilm processes in wastewater treat-

ment. He mentioned two publications co-authored by Gujer 

which appeared in 1985 and 1986. These, he said, had been 

his constant companions over the years, and he had consulted 

them repeatedly: “In fact, we haven’t made that much progress 

since then.”

Morgenroth also stressed the importance of projects involv-

ing cooperation between researchers and practitioners: many 

of the questions leading to a better understanding of systems 

cannot, in his view, be answered by scientists alone. For ex-

ample, although flow channels in the laboratory are useful, they 

do not always adequately explain the processes occurring in a 

wastewater treatment plant. For biofilm processes, in particular, 

it makes a considerable difference whether they are studied in a 

To mark the retirement of Willi Gujer at the beginning of 2011 

and to honour his achievements in the field of urban water 

management, a symposium was held in October at the Empa 

Academy in Dübendorf. The event, entitled “On the prac-

tical benefits of a good theory”, was attended by more than 

130 scientists and water professionals. It was divided into three 

thematic blocks, with presentations given mainly by former 

doctoral students of Gujer’s, who reported on their current 

activities in research or practice. The title of the symposium and 

the choice of speakers were designed to underline Gujer’s com-

mitment to building bridges between research and practice – a 

point emphasized in several of the presentations.

Joint projects.  Eberhard Morgenroth, Gujer’s successor as 

head of the Process Engineering department at Eawag and 
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beaker or in a full-scale plant. Accordingly, Morgenroth argued 

the case for joint projects, rather than for knowledge transfer 

from research to practice.

Pressing need for action. In his presentation, Reto von 

Schulthess – the branch office manager of an engineering 

consultancy active in the wastewater treatment technology 

sector – raised the question of whether research findings are 

actually applicable in practice. This will generally be the case, 

he believes, if researchers are enthusiastic about practice – 

and practitioners about research. Only then, in his view, is 

wastewater technology research worthwhile. “On the one 

hand,” he said, “there must be researchers who are prepared 

to conduct large-scale tests and who are willing and able to 

engage in discussions with practitioners on an equal footing; 

and on the other hand, there must be plant operators who are 

open to experiments of this kind.”

A key success factor for truly relevant research, according 

to von Schulthess, is the existence of a pressing need: if 

urgent problems are addressed by researchers, practitioners 

will also benefit. Today, he argued, there is a pressing need for 

action, for example, in the management of micropollutants, in 

the optimization of energy consumption for wastewater treat-

ment, or in the recovery of phosphorus – a finite resource. 

“Here,” he said, “we need support from research.” He added 

that many rapidly expanding cities in the developing world 

were crying out for solutions adapted to their needs. In China, 

for example, explosive urbanization was associated with high 

levels of water pollution, and water scarcity was a permanent 

problem.

Attractive training. Von Schulthess also emphasized the 

importance of collaboration with the private sector in assuring 

the transfer of knowledge from research to practice: research-

ers alone could not turn projects into marketable products, 

while industry, for its part, was scarcely able to develop 

processes of its own. Knowledge transfer is also facilitated 

by conferences and courses, such as those organized by 

the Swiss Water Association (VSA) or Eawag. Publications 

in which the results of research are presented in a practice-

friendly manner also serve an important function.

Lastly, von Schulthess pointed out that attractive training 

for undergraduates and doctoral students is also crucial. Be-

cause the subject of wastewater is obviously not intrinsically 

attractive, the material needs to be presented in a way that is 

interesting, relevant and beneficial for the future. Here, Gujer – 

a gifted teacher – set an example. On two occasions, he 

received the “Golden Owl” from the ETH Zurich student asso-

ciation for his excellent and dedicated teaching. He was also a 

recipient of the “Credit Suisse Award for Best Teaching”. (aj)

Urine source separation: a concept of the future. During his 

tenure as Professor, Gujer broadened and diversified his research 

interests. He gave fresh impetus to the study of sewer systems, a 

topic which had previously received peripheral attention at Eawag 

and the ETH Zurich. With the aid of several dissertations, he 

pursued research on sewer exfiltration and infiltration processes 

and on interactions between wastewater transport and treatment 

systems.

He was also keen to introduce water professionals to his ideas 

on new, decentralized wastewater management concepts as 

an alternative to the disposal systems established over the past 

60 years. For example, with active support from his wife, he man-

aged to arouse national and international interest in urine source 

separation via new sanitary systems, which has led – at least in 

some cases – to initial applications in practice. The recovery of 

important nutrients from wastewater, together with the control of 

various micropollutants, is a concept which will certainly become 

increasingly relevant in the future. At any rate, the ongoing pursuit 

of research on the technical implementation of urine separation 

and treatment in the post-Gujer era reflects the interests of the 

concept’s initiators.

Legacy in good hands. In recent years, Gujer turned his attention 

to a question which has been largely neglected in urban water 

engineering, namely, just how meaningful measurement data 

and model parameters are. Here, once again, his capacity for ab-

stract thought and his knowledge of the mathematical treatment 

of stochastic processes came into play. Under his supervision, 

several doctoral students investigated this topic, elucidating the 

meaningfulness of measurements and modelling. Even though 

few of these insights have so far been adopted in process engin-

eering practice, the work of the “Gujer school” will be carried on 

by a number of former doctoral students well beyond their super-

visor’s retirement.

The continuing relevance of Willi Gujer’s achievements was 

confirmed by a conference held in his honour in October 2011 

(see Box). Here, for a colleague of several decades’ standing, it 

was gratifying to note that, over a generation, engineering in the 

urban water management sector has made great strides, and that 

the professionals trained during this period have now become key 

figures who can manage and advance Gujer’s legacy in research 

and practice. i i i


