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SANITATION

Faecal waste: the next
sanitation challenge

® The management of faecal sludge from onsite sanitation systems

in many areas of the world has yet to be properly addressed, with
subsequent impacts on human health and the environment.

LINDA STRANDE, an editor and author of the new IWA Publishing book
‘Faecal Sludge Management — Systems Approach to Implementation
and Operation’, explains how the importance of faecal sludge
management is finally being acknowledged, introduces some of the
unique challenges of working in the field, and looks at the steps required

for sanitation to move forward.

he sanitation needs of 2.7

billion people worldwide
are served by onsite sanitation
technologies, one billion of these
living in urban areas across Africa,
Asia and Latin America.This total
is expected to grow to five billion
by 2030. In many cities, onsite
technologies have much wider
coverage than sewer systems. For
example, in Sub-Saharan Africa,
65-100% of sanitation access in
urban areas is provided through
onsite technologies. However,
in low- and middle-income
countries there is typically no
management system in place for
the resulting faecal sludge (FS).
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Faecal sludge management (FSM)
is therefore essential to the future
development of global sanitation.
FS comes from onsite samtation
technologies and has not been
transported through a sewer. It 15 raw
or parttally digested, a slurry or sermi-
solid, and results from the collection,
storage or treatment of combinations
of excreta and blackwater. with or
without greywater. Examples of onsite
technologies include pit latrines,
unsewered public ablution blocks,
sepuic tanks, aqua privies and dry
totlets. FSM includes the storage,
collection, transport. treatment and sate
end use or disposal of FS. FS 1s lughly
variable 1m consistency, quantity, and

Manual emptying of
cess pit in Dakar,
Senegal. Credit:
Linda Strande.

(" COVER STORY )

faecal waste:
the next:
sanitation
challenge’,
e ] 4]

®
Tools aad cptians for
x estuaries under threat |

A standardised approack
fer assessing resource use
- e gt

In many low- and middle-income countries
faecal sludge is untreated and if collected,
disposed of directly into the environment.
Credit: Linda Strande.

concentration. Without an FSM
structure 1in place, when onsite systems
become full, the unercated FS typically
ends up directly in the local environ-
ment, This results i the pervasive
contanunation of the environment
with pathogens and does not provide
a protective barrier to human contact
and hence protection of public

health. For example, in Dakar, Sencgal
only 25% of FS that accumulates in
onsite facihities 1s being collected and
transported to FS treatment plants.
Frequently occurring problems in

the service chain that prevent FS

from being transported to designated
treatment facilities for treatment

and safe end use or disposal include:
households not being able to afford
professional emptying services;
collection and transport trucks not
being able to access narrow lanes and
paths leading to houses; operators not
able to attord the transport of FS over
large distances to treatinent tacilines:
and the lack of legitimace FS discharge
locauons or treatment facihiues.

Looking beyond the household level
Progress towards the Millennium
Development Goals (MDGs) has
been successful 1n mcreasing access
to umproved sanitation facilicies.
However, providing adequate access
to sanitation facthties does not end
when onsite technologies are buile —
it 1s tmperative to also take a longer-
term focus which moves beyond the
houschold level. A lack of funding for
comprehensive FSM has resulted in
the current sludge management criss.
Onsite technologies can be a viable
option, but only if the entire service



chain, including collection, transport,
treatment and safe end use or disposal,
1s managed adequarely. Thinking
within the wastewater industry world-
wide has started to shuft, with onsite
or decentralised technologies being
considered long-term viable options
and possibly the more sustamable
alternative compared to sewer-based
systems, which are prolubiavely
expensive and resource intensive. In
urban areas 1t has been demonstrated
that the cost of FSM can be five umes
less expenstve than convennonal
sewer-based solutions (Dodane et al.,
2012). In addiion, sewer systems and
FSM can be complementary, and
frequently do exist side-by-side in
low-1mcome countries. A very success-
tul example of this management model
1s 1 urban arcas of Japan where the
systems successfully co-exist, which
allows for the onstte treatment and
reclamation of wastewater in large
buildings (Gaulke, 2006). The Japanese
model 1s a success due to the strong
enabhing environment that includes
regulation, enforcement and subsidies.

Systems approach to faecal sludge
management

The solution to overconung these
problems requures a systems-level
approach that addresses every step

i the service chain and meegrates
technology, management and plan-
ning. From a technical perspective
the first step 1n designing FSM systems
15 determining the final end use or
disposal option of sludge and hiquid
streams, so systems can be designed to
achieve the appropriace level of treat-
ment for the desired end use. Resource
recovery from treatment products
should be a treatment goal whenever
possible, but the number one goal 1
obviously the protection of public
health. Once the final end use or
disposal apuions are selected the
treatment technologies that achieve
the treatment objectives can then

be chosen or designed. Stmilar to
designations for Class A and Class B
biosalids, FS 1s treated for levels of
pathogen reduction that makes 1t
appropriate for different end uses

For example, pathogen reducnion
and sludge dryness requirements are
difterent for compost used on tood
crops versus as an 1ndustrial combus-
tion fuel. These decisions are context
specific, based on local regulations
and market demand for end products.
This approach 1s important to ensure
that effluents and end products
achieve adequate and appropriate
levels of treatnent, systeins are not
over-designed wasting financial
resources.and that systems are not
under-designed risking pubhc and
environmental health.

Inhibitors to sustainable development

The following bottlenecks at the crossroads of technology, management and planning are currently

inhibiting the sustainable development of FSM systems:

¢ Acknowledging the importance of FSM: this includes governments taking responsibility, donor
agencies providing funding and large intergovernmental organizations promoting FSM.

* |nstituting frameworks and responsibilities: responsibilities should be streamlined with one entity of a
city government taking on the responsibility and this can eliminate overlap or gaps (n stakeholders roles.

* |ncreasing knowledge dissemination and capacity development: there is a lack of affordable and
access!ble reference materials; developing methods that increase local expertise 1s imperative.

= Creating sustainable business models and fee structures: different business models than the traditional
municipality-driven for sanitation services need to be considered to reduce the financial burden at the

household level.

* |Implementing integrated planning methodologies: this is required for city-wide FSM systems that can
address rapid growth rates, the heterogeneity of income level, sanitation technologies, and formal and
informal settlements, and weak enabling environments.

* Developing appropniate technologies: key research areas include: characterization and quantification,
collection and transport, semi-centralized treatment technologies, onsite treatment technologies and
resource recovery.

Discharge of faecal
sludge into the
envirenment in
Yaounde,
Camercon. Credit:
Linda Strande.

Effective mmanagement wall help to
ensure the long-term success of FSM
technologies, including msticutionali-
sation. techmical capacity, legal frame-
works and cost recovery mechanisms.
Even if environmental regulations
are n place, they require adequate
entorcement for them to be adhered
to. Financual structures that can sustain
the system ensure financial vability,
including appropnate financal
incentives and sanctions. Methods to
ensure running costs and financial
transters are covered throughout the
enare service cham are required for
the system to function. Examples are
management concerns being incorpo-
rated into technology decisions, such
as locally available or reparable pumps
being selected, or resource recovery
from treatment products being an
imcentive to operate the treatment
plant effectively.

An mtegrated planning approach
helps to ensure vested participation
and management, wichout which

technologies m low-income countries
tend to fail. Planming starts with the
first phase of designing a system, but

15 necessary to ensure a continuum of
success throughout the hfe of a project.
Planning 1s essential to engage key
stakeholders, mcluding public authon-
ties, entreprencurial collection,
transport and treatment service
providers, and the serviced communi-
tics. Stakcholder engagement will help
to ensure a long-term investment 1n
the success of the system and contin-
ued feedback on future improved
solutions. Planming covers organisa-
tronal, institutional, financial, legal and
techmical aspects of the entire service
chain,and is necessary to coordinate
and ensure varied and complex levels
of service among stakeholders with
diverse interests. These interests need
to be matched with an appropriate
institutional framework, financial
mechanismis and capacity. Planning can
prevent failures, such as locaung a FS
treatment plant on the outskirts of 4
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city where land 15 available and solutions tor technology, management

relanively mexpensive, but which and planning that are globally transfer- sludge for reuse
means that haulage time and distance able. Research in FSM 15 currently as fertilizer in
for transport 1s prohibitive, ulnmately undergoing rapid developments, and Kampala, Uganda.
resultng in dircct dumping of FS to examples of current rescarch are Credit: Linda

the environment and the trestment included 1n the recently released book Strande.

plant being unused. Faecal Sludge Management (see box).
Three projects that Sandec, the
Departunent of Water and Sanitanion
m Developing Countries at the Swiss
Federal Insutute of Aquatic Science
and Technology (Eawag), 1s currently
working on include PURR
(Partnership for Urban Resource
Recovery). FAQ (Faecal Sludge

The way forward

Bottlenecks at the crossroads of tech-
nology. management and planmng that
are currently inhibiting the sustainable
development of FSM systems are listed
m the accompanying box. Creativity
will be key to developing mnovauve

New publication

Faecal Sludge Management
Systems Approach for Implementation and Operation
Authors: Linda Strande, Mariska Ronteltap and Damir Brdjanovic

This book addresses the organization of the entire faecal sludge management
service chain, from the collection and transport of sludge, and the current state of
knowledge of treatment options, to the final end use or disposal of treated sludge.
The book also presents important factors to consider when evaluating and up-
scaling new treatment technology options.

This book will be available as a free download on the IWA WaterWik at
www.iwawaterwiki.org.

IWA Publishing May 2014 500pp. Hardback ISBN: 9781780404721
Price: £125.00/US$225.00/ €168.75 IWA members price: £93.75/US$168.75 / €126.56
To order visit: www.iwapublishing.com

Upcoming conference
3rd International Faecal Sludge Management Conference

Taking place 18-22 January 2015 in Hanot, Vietnam, FSM3 will bring together world-class research and
science and donors, cities, utilities, investors, consultants, governments, service providers, and industries,
with the aim of fostering an effective dialogue on solving the problem of dealing with human waste and
identifying replicable solutions working at scale.

Themes that will be discussed at the conference include: the enabling environment for FSM; ensuring
city-wide FSM service delivery; FSM as a business, FS desludging and transportation; sustaining FSM
services,; innovation in FS treatment; maximizing resource recovery; health and environmental risks of
faecal sludge management; and socio-cultural aspects of onsite sanitation.

For more information, visit: www.fsm3.org.
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Collection of dried

Quanufication and Characterization)
and FaME (Faecal Management
Enterprises). The goal of the PURR
project 1s to 1dentify effective co-
management strategies for FS and
wastewater sludge in urban arcas in
Viernam and to tram local stakeholders
on methodologies for monitoring. The
goal of the FAQ project 1s to develop a
methodology to accurately quanufy
and characterize FS ata city-wide scale
and 1s currently being field-tested in
Hanoi and Kampala The goal of the
FaME project is o 1denafy mnovative
end uses for FS.and to equp stake-
holders with the capacity to sustainably
unplement and operate these
Conducred 1n Senegul, Ghana and
Uganda, results from thus research

show that the energy content of FS 1s
comparable to other biofuels (Murray
Musprate et al., 2014), combustion of
FS 1 industrial kilns may create more
revenue than use as a soil conditioner,
and a model of tinancial flows
throughout the service chamn can

be used to 1dentfy obstructions and
policy requirements (Diener et al, in
press). For more informanion about this
research, FSM, and on the FSM book
vistt wwiw.sandec.ch.

Developing solutions for FSM can
close a 100-year gap 1n knowledge 1n
COMPArIson to wastewater manage-
ment, and wall lead to safer sanitation
for billhons of people around the
world. @

Note

'Target 7C —reducing by half the number of
people without access to ‘improved' sanitation.
Improved is defined as systems that hygienically
separate human excreta from human contact,
and includes; flush toilets, connection to a piped
sewer system, connection to a septic system,
fiush / pour-flush to a pit iatrine, ventilated
improved pit (VIP) latrine, and composting toilet.
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