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Foreword

Since 2015, with the adoption of the Sustainable
Development Goals (SDGs) by the United Nations
(UN), the importance of non-sewered sanitation
service provision and the major inequalities of
sanitation service delivery have been highlighted. In
2017 the Joint Monitoring Program (JMP) of the UN
and the World Health Organisation (WHO) estimated
that around 4.2 billion people, or 55% of the global
population, did not have access to safely managed
sanitation. This is the equivalent of 6 people out of 10,
with the vast majority living in developing countries,
in communities where sewer-based approaches are not
feasible, practical, or too expensive.

For several decades, attempts to develop sanitation
solutions in developing countries focused on adapting
treatment solutions from centralised, sewer-based
management solutions. These approaches assumed
that faecal sludge characteristics are similar to those
of sewage or urban wastewater. As a result, several
treatment plants and technologies resulted in failure,
and did not meet communities’ need for the protection
of public health, as they were designed based on the
wrong assumptions.

However, since 2011 we have seen a growing
number of academic institutions, industries, and sector

professionals engaging in the development of
sanitation solutions that meet the needs of
communities relying on non-sewered sanitation

solutions. This growing community is among the
target audience for this book.

These global efforts have inspired some strategic
organisations and platforms that are serving the non-
sewered sanitation community. In 2011 several
leading organisations in non-sewered sanitation
supported the creation and the establishment of the
Faecal Sludge Management (FSM) conference series
to help consolidate and disseminate best practices.
These conferences continue to be supported by the
Faecal Sludge Management Alliance (FSMA). The
Toilet Board Coalition launched a business-led
partnership and platform in 2015 that has the ambition

to address the global sanitation crisis by accelerating
the Sanitation Economy through enabling private
sector engagement and collaboration between private,
public and non-profit sectors. In 2016, 24
organisations launched the Indian National Faecal
Sludge and Sewerage Alliance with the goal of
sharing best practices on non-sewered sanitation. The
Pan-African Association of Sanitation Actors (PASA)
was launched in 2019 by pit latrine emptiers in Africa
(non-sewered sanitation service providers), in
partnership with the African Water Association
(AfWA, the water and sanitation utility operators), to
better organise their industry and business. In 2018 the
Global Sanitation Graduate School (GSGS) initiative
managed by IHE Delft Institute for Water Education
was launched with the aim to establish reference
training centres in national universities in developing
countries; this program supports the next generation
of academic leaders in the development of sustainable
solutions for communities on city-wide inclusive
sanitation (CWIS) systems. Also in 2018 the Global
Partnership of Laboratories for Faecal Sludge
Analysis (GPLFSA) was established to improve the
communication between different faecal sludge
laboratories and to address together challenges related
to analysis of faecal sludge and the generation of a
uniform database for faecal sludge characteristics.
Most recently, in 2019 the International Water
Association (IWA) launched a new specialist group on
non-sewered sanitation, with the focus to consolidate
the generation of technical and scientific evidence on
faecal sludge management solutions.

This book consolidates three decades of evidence
gathering on methods for sampling and analysing
faecal sludge collected from non-sewered sanitation
facilities. It addresses the needs of inventors who are
working on innovative sanitation technologies such as
systems that meet ISO 30500 and ISO 31800
specifications, new pit emptying technologies or
decentralised faecal sludge processing technologies
for resource recovery. The chapter on faeces simulants
is particularly designed to help inventors and
laboratories that do not have access to testing facilities



with raw human excreta and also for replication in
scientific studies. For national and university
analytical laboratories and researchers, the book
provides a step-by-step approach to upgrade faecal
sludge analytical laboratories. For conformity
assessment laboratories and standardisation bodies,
this book will serve as a reference for methods to test
technology performance and compliance with
standards. National programs focusing on accelerating
access to non-sewered sanitation will find references
in the book to develop analytical capabilities and
reference to training materials.

The authors have compiled the latest data to fill an
important gap for the sanitation sector, as the chapters
highlight strong scientific evidence on why and how
faecal sludge differs to sewage, and provide clear
recommendations for sampling and analytical
methods. These recommendations are derived from a
consensus of global leading academic centres: the
University of KwaZulu-Natal (South Africa), the
Asian Institute of Technology (Thailand), the Swiss
Federal Institute of Aquatic Science and Technology -
Eawag (Switzerland) and the THE Delft Institute for
Water Education (Netherlands).

My special thanks go to Dr. Konstantina
Velkushanova and the team at the University of
KwaZulu-Natal for coordinating the edition and
publication of this reference book. As the community
of sanitation professionals grows, it is my expectation
that this book will be regularly updated to capture new
evidence and stand as a reference for the community,
and for the growing number of sanitation industry
players.

Dr. Doulaye Koné

Bill & Melinda Gates Foundation



Preface

Until recently, publishing on the topic of faecal sludge
from onsite sanitation systems (known as the
unserved) has been a neglected area. On the other
hand, the topic of water supply for the previously
unserved has been well covered by many publications
by different authors and organisations. Some of the
early publications in the field were related to aid
agencies and humanitarian organisations, and these
publications  focused on practical planning,
construction, implementation and maintenance. (e.g.
Unicef, WaterAid, Oxfam). Publications on urine
separation were motivated by environmental
improvement and sustainability issues and generally
focused on the health, social acceptance and
agricultural aspects (Stockholm Environment Institute
- SEI, German Corporation for International
Cooperation GmbH - GIZ, THE Delft Institute for

Water Education - ITHE Delft). The Compendium of

Sanitation Systems and Technology from Eawag (the
Swiss Federal Institute of Aquatic Science and
Technology) marked the start of publications in faecal
sludge, followed by the book Faecal Sludge
Management: Systems Approach for Implementation
and Operation, published collaboratively between
Eawag and THE Dellft.

The Bill & Melinda Gates Foundation (BMGF)
research programme into sanitation started by funding
sanitation programmes for the unserved at Eawag,
London School of Hygiene and Tropical Medicine,
Asian Institute of Technology (AIT) and THE Delft.
The faecal sludge management (FSM) conference
series initiated by the South African Water Research
Commission (WRC) was the start of regular
conferences on the topics which brought researchers
and practitioners together. Up to this point, the main
reference source for sampling, analytical methods and
data interpretation was the well-known and frequently
updated publication: Standard Methods for the
Examination of Water and Wastewater'. The Reinvent
the Toilet Challenge in 2011 brought a whole range of

! Rice E.W., Baird R.B. and Eaton A.D. (eds.) (2017). Standard
Methods for the Examination of Water and Wastewater, 23™
edition. American Public Health Association, American Water

new researchers into the wonderful world of faecal
sludge management. During the different events and
convenings which were organised for the sharing of
the results from these inventions, the question of
different  synthetic  simulants, characterisation
techniques and appropriate methods of analysis
became a heated discussion point. The need for a
common language became evident.

The conception and framing for this book was the
end result of such discussions which were being held
in parallel whenever FSM researchers got together and
data was being exchanged. The editorial team came
together on many occasions in different parts of the
world and finally this publication came out as the first
step towards the development of mutually agreed
methods for faecal sludge analysis.

The finalisation of the two ISO standards related
to non-sewered sanitation (ISO 30800 and ISO 31800)
will be the spur for future updates in order to ensure
the analytical methods keep up with the new and
emerging technologies employed in the novel
systems. The first intention of editors was to focus on
a joint publication of methods for laboratory-based
faecal sludge analysis but during the course of content
development, it was identified the necessity to expand
the scope and share important practical developments
in the field, divided into eight chapters of the book.
These include setting the scene, innovations and
current trends in the field (Chapter 1), considerations
for the measurement of properties and characterisation
of faecal sludge (Chapter 2), different methods and
techniques for faecal sludge sampling and handing
(Chapter 3) and practical tips of how to set up a
laboratory experimental design in a meaningful way
to be able to support the design improvement of large-
scale treatment technologies (Chapter 4). It is also
discussed the importance and knowledge required to
estimate the qualities and quantities at scale - from
community to city-wide (Chapter 5), and modelling

Works Association, Water Environment Federation. ISBN:
9780875532875.



frames and approaches of faecal sludge processes
taking place in the containments (Chapter 6). The
importance of faecal sludge simulants and their use for
technology development testing has also been
provided along with examples of faecal sludge
simulants for different purposes (Chapter 7). A
guideline and considerations of how to set up a faecal
sludge laboratory are provided along with case studies
of already established faecal sludge laboratories
(Chapter 2) and other partnering organisations under
the Global Partnership of Laboratories for Faecal
Sludge Analysis (GPLFSA)?. This consortium
consists of laboratories to address the current
challenges in the field and continuously work towards
standardisation of methods for faecal sludge
characterisation and quantification (Annex 1). The
GPLFSA falls under the umbrella of the Global
Sanitation Graduate School® (GSGS) platform
committed to capacity building and knowledge
dissemination in the field of faecal sludge
management through postgraduate programs, online
and campus-based courses and training programmes,
aiming to improve the communication between
sanitation practitioners, provide a comparative faecal
sludge database, and greater confidence in the
methods and obtained results. The GSGS and
GPLFSA play a central role as dissemination
platforms of this book.

The book is not necessarily intended to be read
from cover to cover, but consulted as the need arises.
The editors aim at a wide audience, represented by
researchers and students, laboratory personnel and
practitioners.

2 https://sanitationeducation.org/laboratories/

Students new to faecal sludge will find chapters 1,
2, 3 and 4 particularly useful for orientating
themselves into the quantitative issues of the topic.
City planners, designers and consultants will find
chapters 5 and 6 essential reading. Researchers will be
continually consulting all chapters of the book
depending on the phase of the research being
undertaken at the time. Laboratory personnel will be
particularly interested in Chapter 8 augmented with
information from chapters 2 and 3. Regulators will be
guided by chapters 2, 5 and 6 to set standards and
guidelines based on techniques in Chapter 8.
Practitioners and developers of new technologies will
find chapters 1, 2, 3, 4 and 8 particularly useful.

The editorial team have learnt a lot during the
journey of collating this information and sincerely
hopes it is of value to all involved in the important task
of faecal sludge management. During this concerning
period of the COVID-19 pandemic and the detection
of SARS-CoV-2 RNA it is realised that this
publication is not the final word in this important field
and edited versions will be issued when the need
arises.

Prof. Chris Buckley

University of KwaZulu-Natal

3 https://sanitationeducation.org/
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