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PREFACE
India has a huge backlog of sewage facilities, making achieving sanitation for all an uphill task. The
conventional methods and technologies of sewage collection and treatment have huge problems—
they use water to flush before conveying the waste, and are capital- and energy-wintensive. The
situation across human settlements in the global South is similar—inadequate sanitation and the
alarming state of sewage management is causing a big dent in the economies.
In 2011–12, CSE published a two-volume comprehensive report, Excreta Matters, on the crises
of clean-water supply, sanitation and pollution in urban areas, and prepared a policy paper,
Septage Management in India, to assist the Ministry of Urban Development to move beyond
sewerage systems. Both these works led to a greater understanding of the need to review the current
infrastructure projects on water and wastewater and to explore alternatives that are affordable and
based on reuse and recycling to address waste management.
The advocacy that followed the two publications led to countrywide debate that impacted
national urban sanitation as well as river conservation planning. Several national flagship
programmes were launched such as the Swachh Bharat Mission (SBM), which aimed to provide toilets
for all, and the Atal Mission for Renewal and Urban Transformation (AMRUT), with a dedicated fund
for septage management projects in 500 cities across India.
In the last five years, CSE has taken the advocacy further. We have put together the management
of excreta from different cities in what we call the shit-flow diagrams (SFDs). SFDs detail the journey of
waste from ‘toilets’ in cities, showing how human excreta is contained, conveyed and transported,
how much is treated, and how much is safely disposed of. This research has found that most cities
(in India, South Asia and Africa, where this research has been done) do not treat or safely dispose
of the bulk of human excreta. This is because we often confuse toilets (those are mere receptacles
to receive waste) with sanitation and in most cases human excreta is not safely disposed of but
discharged, untreated, into the nearest river, lake or drain.
This is a visible reference point for building a response to global needs—focusing on septage and
faecal sludge management, and connecting it to affordable sanitation and pollution control. Closing
the gap in sanitation across the world is partly about having the right solutions available. It can only
work with innovation in policy and practice.
CSE is now working with cities in India, South Asia and Africa to build an understanding and
seek solutions. Cities’ sanitation plans are beginning to recognize that faecal sludge and septage
management (FSSM) provide employment in the business of cleaning waste. FSSM provides solutions
so that waste is not considered waste, but a resource—so is more affordable and sustainable.
SFD Week, organized in 2019 by CSE’s School of Water and Waste, was a step in this direction.
It brought together policymakers, practitioners, researchers, regulators, private sector and/or
technology providers, and all other stakeholders involved in advocacy for sanitation for all on a
forum to discuss what works (and what doesn’t) across the sanitation chain. It included discussing
emerging good practices that need to be tracked and advocated.
These proceedings aim to bring together the key highlights of the week and set the context for
further deliberations during SFD Week in April 2020.

Dr Suresh Kumar Rohilla
Senior Director—Water Programme
Academic Director—School of Water and Waste
Centre for Science and Environment

4

SFD week booklet.indd 4

06/01/20 12:35 PM

OVERVIEW
T

he water resources of a country play a major
role in its socioeconomic development.
According to the World Economic Forum’s
Global Risks Report 2018, the global water crisis
is one of the most pressing threats, perceived
as having the biggest impact in the next 10
years. Across continents, natural water resources
are becoming more strained each year with
increasing urbanization.1 A similar trend is found
in India, with urban population expected to
increase from 377 million in 2011 to 600 million
by 2031.2 This will naturally lead to growth in
demand for all resources—including water—and
their overexploitation.
According to the Niti Aayog’s Composite
Water Management Index (CWMI) report,
by 2030 India’s water demand is projected
to be twice the available supply, implying
severe water scarcity for hundreds of millions
of people and an eventual ~6 per cent loss in
the country’s GDP. The growing demand for
water comes at a time when the potential for
augmenting supply is limited—water tables
are falling (by 1–3 metres every year) and so is
the quality of the water available.3 It is stated
that 21 major cities (including Delhi, Bengaluru,
Chennai and Hyderabad) are locked in a
race to reach zero groundwater levels by
2020, affecting access for 100 million people.
Tapping deeper aquifers has resulted in larger
population groups being exposed to health
hazards such as high fluoride or arsenic content
in drinking water.
The existing system of water management
in India follows a water-supply approach—
supplying more and more water from distant
areas with the intent of solving water problems
but causing complex ecological problems.
The cost of developing new supply-oriented
projects is becoming prohibitive. This approach
is not viable and unsustainable, given that
more water supply leads to more wastewater
generation, which in turn increases the cost of
treatment. Unfortunately, most water supply
and sewage treatment projects are sanctioned
as infrastructure projects without giving due
importance to sustainability. Further, a growing

built-up area in the name of ‘urbanization’
leads to increased water run-off and minimal
recharge. A shift from a disposal-based linear
system to a recovery-based closed-loop system
is needed.4
Urbanization and water management go
hand-in-hand, the cities are not planned to
take the pressure of the increase in rural to
urban migration. This has not only affected
the governance systems but also the public
services. Only 32 per cent of India’s population
receives treated water and only 43.5 per cent
of the households in India use tap water as their
key source of drinking water.5 In addition to the
expected increase in stress on existing water
sources, one of the major challenges facing
water utilities is the high level of water loss in
distribution networks. Most of the transmission
and distribution pipelines are old, with many
corroded and leaking, resulting in heightened
water losses and inadequate water quality.
Urban India loses around 40 per cent of the
piped water.6
The issue of adequate quantity, quality and
the distance of the nearest available source
is emerging as the most contentious issue with
regard to urban water supply. Another factor
is the pricing of water; water in India is highly
subsidized in all the sectors of water services—
irrigation, domestic and industrial water supply
and wastewater treatment. Thus is it not valued,
leading to over-consumption and wastage.
Once water is appropriately valued, users and
producers will have incentives to conserve it
and to invest in innovation.7
To address demand, our urban water
infrastructure and management must be
overhauled. Most urban areas have resorted to
importing water from further and further away.
Many large Indian cities have to source water
from long distances ranging from 50 to 200 km
and even more due to exhaustion or pollution
of nearby sources. Along with an increased
cost of raw water and leakage losses incurred,
such methods are ecologically unsustainable.
For instance, although the Yamuna River flows
through Delhi, the megapolis imports significant
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network.

AT THE POLICY LEVEL

Several issues do not seem to have been
addressed in the National Water Policy.
Addressing the following issues would
ensure sustainability of water resource
management.
• Capacity building of water resource
institutions
• Financing and implementation of water
conservation measures at the local level
• Equity in distribution of water
• Regulations addressing the sustainable
use of groundwater
• Appropriate locale-specific pricing of water
• Implementation of programmes to ensure
water quality

AT THE CONSUMER LEVEL

• Conjunctive use of water resources
• Water conservation
• Rainwater harvesting
• Wastewater recycling
• Groundwater recharging
• Storm-water management

SEWAGE TREATMENT IN INDIA

30%

Not treated

Treated

70%

Source: Suresh Kumar Rohilla, Bhitush Luthra, Amrita Bhatnagar, Mahreen Matto
and Uday Bhonde 2017, Septage Management: A Practitioner’s Guide, Centre for
Science and Environment, New Delhi.

amounts of water from the Tehri Dam, which is
316 km away in the Himalayas.8 We require an
urgent transition from the ‘supply-and-supplymore style of water provision’ to measures
that improve water-use efficiency, reduce
leakages, recharge local waterbodies, apply
higher tariffs, and ensure participation by
stakeholders. The current water paradigm, with
its primary focus on supply-side management,
is unsustainable, given that more water supply
leads to more wastewater generation which
also increases the need to manage generated
wastewater and increases subsequent costs
of treatment. This invites attention towards
intermediate solutions that treat sewage in
the absence of a centralized STP or sewered

As mentioned, a recovery-based closedloop system is the need of the hour. About 80
per cent of the water that reaches households
leaves as waste. Census 2011 indicates that
while 81.4 per cent households in urban India
have toilet facilities, only 40 per cent of these
households are connected to a piped sewer
network. Treatment of sewage is a significant
challenge. India generates 62,000 million
litres per day (MLD) of sewage. There are
816 sewage treatment plants in the country
(of which 522 were operational, as of March
2015), with a treatment capacity of about
23,277 MLD. However, only about 18,883 MLD of
sewage is actually treated (see Figure: Sewage
treatment in India).9 Further, the growing
pollution and the increasing demand possess
to aggravate the inadequacy in treatment
capacity which causes the untreated
wastewater directly or indirectly to be disposed
of around the rivers and waterbodies.
Further, under the Central government
initiative Swachh Bharat Mission (SBM), a total
of 18 crore toilets with containment systems will
be up and ready by 2019. With the advent of
SBM and allied sanitation-related reforms, the
focus has been only on increasing the number
of toilets, with little on treatment of waste
generated. Significant work has been done
in this regard—by 9 November 2018 as many
as 5.2 million individual household latrines and
community toilets with 0.25 million seats have
been constructed across urban India. However,
even if all goes as per plan, the catch is that
in the absence of proper sewerage networks
in cities, SBM recommends on-site sanitation
systems, such as septic tanks and pit latrines.
However, presently not much is being done
in the area of faecal sludge and septage
management in the country.10
Cities are already facing the consequences
of growing septage mismanagement, with
overflowing drains during rains and faecal
waste polluting groundwater. A policy on FSSM
launched by MoUD in February 2017 clearly
recognizes the fact that sewerage networks
alone cannot help achieve citywide sanitation.
National environmental regulatory provisions
(acts, notifications, etc.) do not allow unsafe
disposal of domestic waste.
Continued failure to address water
and sanitation as a major social and
environmental problem would compromise
other efforts towards achieving the Sustainable
Development Goal 6 (focusing on clean water
and sanitation), which includes improving
water quality by reducing pollution, eliminating
dumping and minimizing release of hazardous
chemicals and materials to half the proportion
of untreated wastewater and substantially
increase global recycling and safe end-use by
2030.
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SANITATION±A SHIFTING PROBLEM IN URBAN INDIA

In 2011, some 12.7 per cent people defecated in the open in urban parts of the country.
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By 2018, open defecation was practised by only 2.8 per cent urban population. This shift has been largely
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INTRODUCTION
TO THE CONCLAVE
S

hit Flow Diagram (SFD) Week, a conclave
on sustainable citywide sanitation for all,
was conducted by the School of Water
and Waste on 2–5 April 2019 at CSE’s newly built
state-of-art residential facility, the Anil Agarwal
Environment Training Institute (AAETI) at Nimli,
Rajasthan, India.

management (FSM) in citywide sanitation was
then deliberated upon. The first day ended
with detailed presentations on ‘How SFDs can
prove to be a tool for action in cities’ from India
and beyond. After the sessions, the participants
relaxed and enjoyed Rajasthani food and a
Rajasthani cultural evening.

The major objectives of the conclave were
to reinvent the management of wastewater,
faecal sludge and septage for pollution
abatement. This includes identification of bestsuited technologies and other related aspects
such as knowledge sharing on enforcement
of faecal sludge and septage management
(FSSM) policies, guidelines, regulation,
behaviour change and more, aimed to push
for convergence of National Programmes like
Swachh Bharat Mission, AMRUT and Namami
Gange.

Day two began with participants sharing
their experiences on how they could bring
in regulation on FSM in their respective
target towns and cities. A panel discussion
with government officials followed for
an understanding of the challenges and
opportunities in enforcing policies and
regulations at all levels—national, state
and city. After the policy-level discussions,
challenges and innovative solutions for each
stage of sanitation were taken up—post-lunch
sessions included a discussion on containment
systems followed by a discussion on best
practices from around the world in emptying
and transportation of faecal sludge. Dinner was
centred on millet, a water-wise crop.

The conclave gets its name from an
advocacy tool called the shit flow diagram,
a visual representation of how excreta is
managed in a city. SFD represents not only the
existing sanitation situation of the city but also
how only a privileged few get better services
compared to the majority from low- and
middle-income groups. It also suggests which
stage of sanitation needs the most attention or,
in other words, it helps decide the priority areas
where the interventions should be planned.
The idea behind the conclave was to
bring great minds together to deliberate
on existing urban sanitation challenges and
possible solutions. Experts from different parts
of the world were invited to be part of the
conclave—14 international and 30 national
speakers shared details of their work, and
followed it with an engaging question and
answer sessions. Around 140 participants
(including government officials, NGOs,
academicians, researchers and practitioners)
attended SFD Week.
The conclave had neck-to-neck sessions,
with the inaugural session setting the tone
for the event. The role of faecal sludge

Day three was dedicated to how to treat
wastewater and collected faecal sludge. The
existing knowhow on treating wastewater and
collecting faecal sludge was discussed followed
by a discussion on upcoming innovative
technologies. For any process to be sustainable,
resource recovery is essential—this was
discussed once the deliberations on treatment
was over. Speakers from around the globe
talked about the possible FSM business models
that contribute to resource recovery.
The Director General, CSE, wrapped up Day
three by initiating an interactive discussion on
the challenges practitioners face and what
can help them achieve sustainable sanitation.
Everyone unanimously agreed to participate
and contribute to the conclave if happened
next year—the DG agreed but specified
that next year we should show how we have
progressed and scaled up in all the aspects
discussed this year.
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SPEAKERS
AND KEY
PARTICIPANTS

D.S. MISHRA, IAS, is the current Housing
and Urban Affairs Secretary of India. He is
also the Chairman of the Delhi Metro Rail
Corporation. He is a 1984 batch Indian
Administrative Service officer of Uttar
Pradesh cadre. Mr Mishra is graduate
(BTech) in electrical engineering from IIT
Kanpur. He also holds an MBA degree in
international business from the University
of Western Sydney. Mr Mishra also holds
a postgraduate diploma in public policy
from International Institute of Social
Studies, The Hague. In addition, he has
a postgraduate diploma in human
resource management. Mr Mishra
has served in various key positions for
both the Government of India and the
Government of Uttar Pradesh.

RAJIV RANJAN MISHRA, IAS, is the Director
General, National Mission for Clean
Ganga, Government of India. He has
previously served as Additional Secretary
and Joint Secretary at the Ministry of
Housing and Urban Affairs, and the
Mission Director for National Mission
for Clean Ganga. He has a BTech in
Mechanical Engineering from IIT Kanpur
and a Certificate in Public Budgeting from
Andrew Young School, Georgia State
University. He also has a Certificate of
Advanced Studies in Public Administration
from Syracuse University-Maxwell School,
USA.
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INTERNATIONAL SPEAKERS

David Robbins
Global Development Services,
USA

Dr Amadou
Gueye
DELVIC
Sanitation
Initiatives,
Senegal

Dr Kartik Chandran
Columbia University,
USA
Florence Cobbold
Sewerage Systems
Ghana Ltd, Ghana
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Andy Peal
Independent
Consultant, UK

Dr Kala
Vairavamoorthy
IWA, The Netherlands

Dr Manoj Roy
Lancaster
University, UK

Stefan Reuter
BORDA,
Germany

Dr. Arne
Panesar
GIZ, Germany

Dr Abdullah AlMuyeed
WaterAid,
Bangladesh

Dorai Narayana
Independent Consultant,
Malaysia

Dhesigen
Naidoo
WRC, South
Africa

Jay
Bhagwan
WRC, South
Africa

Grant Mackintosh
Emanti Management
Services, South Africa
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NATIONAL SPEAKERS
D S Mishra
MoHUA, Govt of
India, Delhi

Rajiv Ranjan
Mishra
NMCG, Govt of
India, Delhi

Sunita Narain
CSE, Delhi

Chandra
Bhushan
CSE, Delhi

Suresh Kumar Madhu Krishna
Rohilla
BMGF India, Delhi
CSE, Delhi

Rahul Sharma
GIZ, Delhi

Bhitush Luthra
CSE, Delhi

Anju Dwivedi
CPR, Delhi

Raman
Sharma
NEERI, Delhi

Prashant Arya
CPR, Delhi

Rahul
Mankotia
CSE, Delhi

Sudipta Sarkar
IIT Roorkee,
Roorkee
Dinesh Mehta
CEPT University,
Ahmedabad

Dhruv Bhavsar
CEPT University,
Ahmedabad

M M Ghangrekar
IIT Kharagpur,
Kharagpur

Jitendra M
Yadav
GIZ, Nasik
Padmapriya T S
Sanitation First,
Chennai

Sayali Joshi
SERI, Pune

Sanjay Pal
Amrita University,
Coimbatore

Stanzin
Tsephel
BORDA,
Bengaluru

Krishna Rao
Independent
Consultant,
Bengaluru

Midhu SV
Eram Scientific
Solutions,
Thiruvananthapuram

Rajkiran C A
Tide Technocrat
Bengaluru

Srinithi Sudhakar
IIHS, Chennai

S Vishwanath
Biome
Environmental,
Bengaluru

Namita Banka
Banka BioLoo,
Hyderabad

K Prakash
Babu
ASCI,
Hyderabad
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SFD AS CSE
SEES IT
SFD, or Shit Flow Diagram, represents the existing
sanitation situation of the city and clearly depicts how
only a few privileged people get better services as
compared to the majority of the population from lowand middle-income groups. It also suggests which stage
of sanitation needs the most attention, or, in other words,
it helps decide the priority areas where the interventions
should be planned.
CSE has been part of the consortium (SFD Promotion
Initiative) that developed the methodology and the tool
and has extensively used them for advocating Faecal
Sludge and Septage Management to decision makers.
So far, CSE has developed around 100 SFDs across the
country and beyond. It also plans to promote the use of
SFDs as a monitoring tool.
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THE SESSIONS
SETTING THE CONTEXT

There is a need to rework and
reimagine our water–wastewater
management for a sustainable
and affordable future
—Sunita Narain

Wastewater needs to be
treated at scale and the global
community recognizes that this
is a serious challenge. So, I
am very confident that in the
next 20 years, you will see
huge investment in the areas of
wastewater and sanitation and
we will be tackling this problem.
—Kala Vairavamoorthy, IWA

CSE Director General Sunita Narain set the tone for the conference
by flagging off the key concerns, politics, issues and challenges
of water and wastewater management in the present context. She
highlighted that cities first destroy their water sources, then spend
money to transport water over great distances to meet the needs
of their residents, and finally end up spending more money on
costly infrastructure to treat the water. This vicious cycle needs to be
broken, especially in the wake of climate change and its impact on
the urban flooding and drought.
Continuing in the same vein of urgency, Dhesigen Naidoo
(CEO of Water Research Commission, South Africa) spoke about
their experience in Cape Town, the ‘poster child’ of water scarcity.
He effectively underlined the pointlessness of ‘using 19th-century
rules with 20th-century technology for 21st-century problems’.
He stressed on the need to re-examine the business models in
sanitation to aspire towards creation of a success story with a
unicorn start-up company and explore the possibility of reuse and
value creation through various byproducts like bio-char, biogas and
even bio-oil.
After the Southern Africa perspective, Kala Vairavamoorthy of the
International Water Association outlined a more global perspective
on urban water and sanitation. He highlighted how wastewater
was a global problem and that solely ensuring the presence of a
treatment facility was no assurance about its actual functionality.
He said that the need for innovative, energy-efficient systems with
smaller footprints is paramount and that, additionally, a broader
perspective from the watershed level would help develop synergies
between rural and the urban.
Madhu Krishna of the Bill & Melinda Gates Foundation then
brought the discussion back to India and shared our urban faecal
sludge and septage management (FSSM) journey. She highlighted
the efforts made towards developing the national FSSM policy. She
said that the way forward for FSSM included integrating FSSM and
the open defecation-free programme with a holistic national urban
sanitation policy and having an advisory report on procurement
to help states and cities scale up FSSM. She stated that a qualityassurance mechanism and creating an enabling environment
was also important for sustainable FSSM and sanitation planning
should focus on urban poor and the needs of all genders with
enabling greater private sector participation. She also referred to
the innovation already happening in India, and the necessity of
greater citizen engagement, including government and people, for
accountable and responsible sanitation.
Arne Panesar, GIZ, then dove deeper into sustainable sanitation
in the global South and highlighted the contributions of the SuSanA
and the SFD approach. While things have come a long way, he
indicated that more deliberating and sharing of ideas and challenges
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Durga Shanker Mishra, IAS, Secretary, MoHUA addressing the audience

is essential to tackle the situation. He compared the linear
and reuse-oriented approach and underlined the role of
SFDs as an advocacy tool and how it played a big part
during the meeting between Prime Minister Modi and Bill
Gates. He emphasized on the need to see the big picture
beyond the SFDs and include issues of grey water, solid
waste etc and demonstrated how City Sanitation Plans
could address all the issues holistically.
The keynote session concluded with short addresses
from the two chief guests. Rajiv Ranjan Mishra (Director
General, NMCG, Government of India) expressed his
pleasure on hearing from the sector experts and highlighted
the importance of convergence between National Mission
for Clean Ganga and urban missions, while demonstrating
how it has a bearing on the achievement of Sustainable
Development Goals (SDGs). He shared the experience of
the conceptualization and implementation of the National
Mission for Clean Ganga and stressed on the need for a
city-wide approach. He highlighted the issue of mapping
the status of sewerage systems, and of Sewage Treatment
Plants (STPs) suffering from issues like underutilization
and sub-optimal functioning. He emphasized that the big
focus on rehabilitation of the existing system and that
measures like ensuring that O&M are part of the project
to ensure sustainability. He stressed the need for private
sector involvement and how they can be engagement.
He highlighted that STPs, which NMCG is implementing
under the Hybrid Annuity model, not only ensures private
sector financing but also ensure efficiency of the facilities
created. He also shared the ‘one city, one operator’
approach to promote city-wide sanitation.
Durga Shanker Mishra (Secretary, MoHUA,
Government of India) concluded the whole keynote
session. After congratulating CSE for the facilities
developed in the AAETI campus and the FSSM lab, he
spoke about the need for sustainable and affordable
sanitation. He set the context by quoting the honourable
Prime Minister’s speech from Red Fort with a call to

the nation to make the country clean and emphasized
Mahatma Gandhi’s dream of a clean India. The Secretary
congratulated CSE for its report on excreta management in
Uttar Pradesh. He highlighted how the report demonstrates
that building toilets is not enough and the need to address
FSSM across the sanitation value chain is essential.
He stressed on the necessities of behavioural change
for using the toilets and highlighted the initiatives of the
government like the Swachhta Selfie and other campaigns
which included public figures who volunteer as Swachagiri
for campaigning for behavioural change. He also
highlighted the use of Google; Google Locator has, for
example, currently tagged 42,000 toilets so that the users
know about the nearest toilet and can also grade them
with respect to its quality maintenance.
The Secretary stressed that Swachh Sarvekshan 2019
has number of indicators on FSSM for a city to be certified
ODF++. As of now 167 cities have achieved ODF++. He
highlighted the role of SFDs in visualization of excreta
management in the city and that it should lead to an
action plan on the ground. He also highlighted that the
AMRUT scheme has a dedicated budget for FSSM projects.
He also stressed on the role of private sector participation
and the role of sanitation workers.
The Secretary concluded this session by encouraging
the participants for active engagement in the programme
and congratulated CSE for the initiatives it has taken and
hoped for a collaborative approach going forward.

DAY 1: TUESDAY, 2 APRIL 2019

Session1: Role of FSM in Citywide Sanitation—
Sustainable and Affordable Sanitation for all

Panel discussion:

Madhu Krishna, Country Lead, BMGF set the context of
the discussion and highlighted the issues and challenges
in relation to the role of FSSM in city-wide sanitation.
After her introduction of the panellists, Stefan Reuter,

15
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Executive Director, BORDA presented the case of sanitation
in Bremen, Germany. He highlighted the importance of
adopting a smart approach by highlighting an example
from his hometown where it took more than 150 years
to get rid of pollution in rivers responsible for cholera
outbreaks and make them safer for bathing. He also
addressed the issue of supernatant of septic tanks that are
discharged into a drain without any treatment.
Dorai Narayana (former HOD, IWK Malaysia)
then introduced the South Asian context, with focus on
Malaysia, and their transformational sanitation journey.
He highlighted how Malaysia took drastic steps with
respect to the infrastructure, governance and regulatory
mechanism, an important one being the taking away of
responsibility of sanitation from the ULBs to the Central
government to minimize the disconnect between the
different organizations. Following this, the services were
then privatized. The sanitation condition in the country
has changed drastically and now are even considering
resource recovery from the solid waste. There are also two
agencies which regulates—one for discharge while the
other is an economic and service regulator. Institutional
arrangement is very important for sustainable sanitation
systems. Mr Narayana also emphasized the efficiency
advantages of co-management of SS, NSS, water and
wastewater.
Dinesh Mehta, CEPT University, brought the session
back to India with a presentation on ‘The Challenges
of ODF and Beyond: FSSM in India’. He explained
the Performance Assessment System, which provides
information base and service-level benchmarks. This way
the approach is more performance oriented rather than
just looking at numbers with respect to infrastructure.
He emphasized that SBM is still just tracking toilet
construction, but more robust monitoring is needed to
track the entire sanitation value chain. He introduced an
Excel-based tool that automatically generates an SFD and
wastewater flow diagram and can be used for effective
monitoring. He also presented different business models
for collection, transportation and treatment specifically
in Wai, Maharashtra, where schedule desludging is
practised and has been shown to significantly improve the
collection services and efficiency of FSTP. He stressed that

As we gradually improve our learning,
the fit-for-purpose solutions—which is
not one-solution-fits-all—in different
areas, topographical, geographical
and climatic regions of countries will
be refined as the experience with
dealing with the solutions rise.
—Stefan Reuters, BORDA

Panelists during the inaugural session

safe management (part of the SDG target) is still a distant
dream. There is a need to map emerging approaches for
FSSM across the value chain in India.
Rahul Sharma (Technical Advisor, GIZ) spoke about
the situation in India and highlighted the role of GIZ
in supporting cities through capacity-building in city
sanitation plans. He also highlighted the importance of
successful collaboration which was done between CSE and
GIZ for capacitating cities in Andhra Pradesh, Telangana
and Kerala. He stressed on the need for region-specific
solutions and quoted the CPHEEO document for evaluating
all the projects on their applicability and local context.
The discussion underlined that FSM alone is not the
solution and should be integrated with other sanitation
solutions.

DAY 1: TUESDAY, 2 APRIL 2019

Session 2: How can SFDs provide tool for action in cities?
Andy Peal, independent consultant, begun the session
with a presentation of an analysis of Shit Flow Diagrams
in 84 Asian and African cities. The study of 48 cities of
Africa revealed that 58 per cent of population is dependent
on on-site sanitation systems and 39 per cent of the
population is dependent on offsite sanitation systems.
The study showed that in urban areas, 60 per cent of the
population’s excreta is emptied but doesn’t reach treatment
plant and is hence discharged unsafely into the local
environment. He highlighted the conclusions of the study of
26 cities of Sub-Saharan Africa, which revealed that 83 per
cent of the population is dependent on on-site sanitation
systems; 45 per cent of the population’s excreta is emptied
but doesn’t reach treatment plants and is hence discharged
unsafely into the local environment.
This led to a discussion on the overall benefits of
SFDs, including identifying where interventions are required

16

SFD week booklet.indd 16

06/01/20 12:36 PM

SFD of 66 major cities in Uttar Pradesh
reveal that more than 60 per cent of that
state’s population is dependent on on-site
sanitation systems, of which the excreta of
only 4 per cent of population gets treated.
—Suresh Rohilla, CSE

and priorities are set in place and presenting a snapshot
of current situation. He pointed out that it is important
to understand context and support advocacy at the city,
national and regional levels, including global-sector
initiatives (e.g. JMP).
Dr Suresh Rohilla, CSE, presented Uttar Pradesh’s
journey from sewage to sanitation. He started the
session with the sanitation timeline for urban India and
presented CSE’s intervention in the Ganga Basin, including
preparation of SFDs for 66 cities in UP. The methodology
involved delineating the state into seven zones. To provide
an action plan for the state, cluster SFDs were developed
based on population; Cluster 1 meant cities with more
than 1 million population and Cluster 4 meant cities with
less than 0.12 million population.
•
Cluster 1 (large cities): 47 per cent sewerage
coverage, 42 STPs but they were underutilized.
•
Cluster 2 (medium-sized cities): 72 per cent
dependent on on-site sanitation systems, 11 STPs but
they were also underutilized—the amount they were
receiving was less than their capacity.
•
Cluster 3 (small cities): 84 per cent reliant on on-site
sanitation systems.
•
Cluster 4 (small cities): 81 per cent dependent on
on-site sanitation systems.
•
Cluster 5 (select cities): 40 per cent sewerage
coverage, 18 STPs.
A sanitation snapshot of urban Uttar Pradesh clearly
showed that households with on-site sanitation systems
like septic tanks (47 per cent) far exceed those with sewer
connections (28 per cent). Dr Rohilla said that according
to the State Annual Action Plan 2017, most cities have
reported more than 80 per cent coverage of latrines,
but out of the 60 AMRUT cities, 34 have reported zero
efficiency regarding collection and treatment of sewage.
A discussion on collecting data from indirect sources

like triangulation method, including using focus group
discussions and key informant interviews, followed.
Grant Mackintosh moved the discussion to South Africa
and presented the status of SFD development in South
Africa. He spoke about the regulations and certifications
pertaining to sanitation existing in South Africa like Blue
Drop, Green Drop. He shared the experience of the SFDs in
South Africa and learnings from collaboration with CSE and
WRC in introducing SFD to municipalities of South Africa.
He presented the SFD developed for ‘starter municipalities’
as part of WRC’s SFD Catalyst Initiative and lessons learnt
from eThekwini Water and Sanitation, SuSanA and CSE.
He outlined building the national Municipal Benchmarking
initiative and the water safety plan as the next steps. He
concluded the session with highlighting the need to link
the action plan to the FSM Toolbox and REVAMP Tool by
supporting participation of municipalities to get the most
out of SFDs and drive the awareness of decision makers.
The discussion thereafter included the way ahead or
the activities to establish peer engagements and learning
among SFD municipalities.
Prakash Babu, Administrative Staff College of India,
made a presentation on how SFDs can be a tool for action
in cities in Andhra Pradesh. He demonstrated the impact
of SFDs as an advocacy tool to underline the importance
of FSSM for administrators and to know the status of
FSSM in cities. He further showcased the three model
cities where FSSM is being implemented—Narsapur,
Kovvur and Palacole. He indicated that the Government
of Andhra Pradesh has planned to start co-treatment at
32 AMRUT ULBs. The key drivers to turn SFDs from red
to green include establishing units at the state level to
operationalize FSSM policy in which technical support is
given by ASCI. He also spoke about the planning initiate
for 76 FSTPs under the PPP mode. He demonstrated two
pilot projects of 15 KLD each—one in Narsapur and the
other in Rajan. He concluded the session by highlighting
challenges on quality data, land allocation, licensing and
monitoring; desludging operations; FSTP getting optimum
plant load daily and sustainability of FSTPs.
A discussion on homogeneity in SFD approach,
which could contribute towards streamlining, followed.
Comments were made regarding the challenge relating to
emptying and emptiers not cooperating with licensing and
the experience in Dakar, Senegal.
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DAY 2: WEDNESDAY, 3 APRIL 2019

Session 1: Designing and implementing FSSM policies
and strategies in cities: experience of regulating change
David Robbins focused on septage management in the
cities of Dumaguete and Baliwag in the Philippenes. He
explained the Phillippine Clean Water Act, which mandates
the involvemnet of local bodies for septage management.
He compared the FSSM systems in the two cities. The
Dumaguete treatment plant has a more passive system,
where 2 hectares (ha) of land is needed. A tariff of US $1
per family per month is charged in this city and the project
achieved full cost recovery in six years. The treatment
system in Baliwag on the other hand is fully mechanized
and requires less land (i.e. 0.5 ha). The city initially
started with a tariff of $0.85; however after one year the
tariff was increased to $1 per family per month. The project
achieved full cost recovery in 10 years. It should be noted
that neither of the interventions were subsidized by the
government. Mr Robbins also shared the experience of
schedule desludging in Dumaguete, which was stopped
due to low participation. There are, however, plans for its
revival. Both the cities have a local ordinance on septage
which is a key driver of the programme. He concluded by
presenting the SFDs for both the cities.
The presentation led to a discussion wherein Mr
Robbins was asked questions regarding cost recovery for
emptying and transportation of faecal sludge and septage.
The audience was informed that property owners are
charged by urban local bodies to recover the costs.
Jay Bhagwan, Water Research Commission, made
a presentation on the story of eThekwini: water and
sanitation services in Durban. He stressed on the learningby-doing approach and the need to build from successes
and failures of various approach. The challenges of
selection of technology was highlighted—there is no
perfect technology and it needs to be adapted on the basis
of local context. Monitoring and evaluating is necessary
and simply constructing projects is not enough.
Mr Bhagwan advocated for a ‘path to circular
economy’ and the need to explore options like using black
soldier flies where byproducts of compost and protein
have a huge market in South Africa, and build business
models around it. Various options that actually give

The main difference between
Philippines and India is that people
have to pay in the Philippines for the
services. As everybody has to pay,
even a small amount periodically paid
turns out to be enough.

valuable byproducts instead of the conventional STPs and
the social franchise model were discussed. Mr Bhagwan
concluded by emphasizing on community engagement,
ensuring O&M and taking into account the local context.
The key takeaway from this presentation was that no
one size fits all. Without community engagement, support
for an understanding of O&M technology would be lacking.
Building partnerships and collaboration are also crucial.
Dr Roy and Ella Foggit of Lancaster University made a
presentation on the last 100 metres: Safeguarding drinking
water provisioning in urban informal settlements. They
shared the study from Dhaka and Dar-es-Salaam where
the focus of the study was on contamination of drinking
water in informal settlements. He highlighted that focus
should be on the sources of problems and expanding
water safety practices beyond household domains. He
stressed on the need for adapting a Water Safety Plan and
Sanitation Safety Plan and discussed the PICOT framework
for analysis of water supply. He concluded by sharing the
pre- and post-SFD of Dar-es-Salaam and Dhaka.
Ms Foggitt shared the experience about involving
adolescent girls of the community and highlighted
their important role in the future for the community. The
particular group would be key towards a sustainable
behaviour change programme. She shared the impacts
of the programme about the young girls embracing the
change and shared feedback from some of the participants
of the programme.
A discussion on engagement of private players in the
sector and how well will they fit into the government–civil
society development coalition followed.
Srinithi Sudhakar, Indian Institute of Human
Settlements, spoke about their experience of
implementation of FSSM in Tamil Nadu. She gave a brief
sanitation profile of the state and highlighted the OSS
dependence of a number of cities in the state. TN is the
first state to have an operational guidelines for septage
management which recommends a cluster approach and
give emphasis to co-treatment recommended. The state
is following phase-wise approach to scale-up treatment
facilities. Five phases have been conceptualized to ensure
coverage of ULBs for FSM proposed. The approach
stresses simple systems for smaller ULBs, co-treatment at
ULBs with STPs and other options are still being explored.

There is a need to keep reimagining for
innovative solutions . . . shit happens
when you do nothing!
—Jay Bhagwan, WRC

—David Robbins, Consultant
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FSM is not the complete solution for faecal sludge let alone of
sanitation. We need to focus on containment and collection. Most
of the containment units are not up to standards and require
retrofitting, which is a difficult task
—Stanzin Tsephel, BORDA
She concluded by recommending the maximum utilization
of existing facilities.
A discussion continued on the same topic to enable
maximizing utilization of existing facilities as much as
possible. When creating standalone facilities, a decision
needs to be based on land availability, existing capacities
to run the facility and co-composting.
Next, Stanzin Tsephel of BORDA shared the experience
of designing and implementing FSTPs in Devanhalli
(Karnataka) and Leh (J&K). He highlighted the need to
design the capacity carefully on the based of demand
so as to avoid underutilization of the plant. He stressed
on the need to understand to what extent FSM projects is
managing FS in the town in particular how much sludge
and liquid is being generated vis a vis being received by
the treatment plant. He highlighted the lack of discussion
and priority on the issue of grey water and supernatant
from septic tanks getting mixed in the drains which is a
big problem in many Indian cities. He highlighted that FSM
is not a complete solution to sanitation although it is an
important one.
During the discussion, he advocated for an
Incremental Integrated Approach where the city collects
all the streams, starts primary treatment and gradually
increases treatment.
Anju Dwivedi of the Centre for Policy Research then
presented the experience for imitating and implementing
FSSM in two small cities in Odisha—Dhenkanal and
Angul. She demonstrated a huge dependence on OSS,
a high open defecation rate and with a relatively low
urbanized state. She presented Project Nirmal (2014),
which was used to demonstrate pilot projects in Angul and
Dhenkanal. It included working on CSPs in the two towns.
She explained the project monitoring framework explained
which included all levels (Principal Secretary level, District
Collect at the State and District to City Sanitation Task
Force, Ward Committee and Slum committee. Impacts of
the intervention were presented in both the towns—both
the cities have received wide recognitions. There were
challenges related to getting the land and private sector
engagement.
During the discussion, Ms Dwivedi highlighted the
importance of learnings from field visits in Faridpur,
Bangladesh and Devanahalli, and Malaysia, wherein the
Principal Secretary took immediate action. This highlights
the importance of capacity building and the learning from
the field gives a lot of impetus to the programme.

DAY 2: WEDNESDAY, 3 APRIL 2019

Session 2: Panel discussion—Enforcement of FSSM
policies at national, state and city level
Mr Rohit Kakkar (CPHEEO, MoHUA) began the session.

He presented the chronology of FSM-related regulations in
India—the EPA Act, 1986, which applies to wastewater
to be treated as per standards, CPHEEO sewerage and
sewage treatment; technical details for best practices on
OSS, relevant Indian standards and codes of practice;
IS codes for construction of containment systems,
NUSP and rating system, a guide to decisionmaking,
technology options for urban sanitation India by WSP,
national advisory group, CSE’s policy paper on septage
management, launch of SBM in 2014, launch of AMRUT
mission which includes funding for Septage 2015, and
national policy on FSSM 2017 which is being adopted by
various states.
Mr Kakkar indicated how FSSM has gained
momentum in the recent past. The government has issued
technical guidelines, policies and funding to encourage
states to adopt FSSM, promising assurance of not only
pollution abatement but also for resource recovery through
reuse. He highlighted that high concentrated wastewater
flowing in drains is polluting the environment and this
must be controlled to tackle diseases such as cholera.
He mentioned the relevance of the CPHEEO manual
Manual on Sewerage and Sewage Treatment and stated
a number of relevant codes before FSSM policies during
the early 1990s. He presented figures for collection at the
household level in India as Rs 8,000/person, conveyance
(in two-year cycles) at Rs 150 per capita, and treatment
(at STP) as Rs 150 per capita. For conventional treatment
systems, the cost stated was Rs 2,000 per capita. When
the conveyance density was less than 600/km, cost was
Rs 8,000 per capita and when the conveyance density
was more than 10,000/km cost was reduced to Rs 500
per capita. He also said that FSM is a way to an end not
an end. In the end, he gave an example of John snow
experiment example that was related to overflow of septic
tanks.
Bala Subramanyam (ASCI) consequently presented
the environment regulatory framework for faecal sludge
treatment plants. He presented key acts like the Water
Act,1974, Section 25 and Section 48, which outline the
roles and responsibilities of government as well as private
companies. He further stated that as per provisions of the
Air Act and Environment Protection Act, environmental
clearance is required for STP/FSTP under EIA notification,
2006. For land selections, criteria for site selection of
landfill can be considered. STP and FSTPs must obtain
consent from SPCBs. Further, norms for discharge should
be implemented.
In the wake of Odisha’s recent progress with FSSM, Mr
Mohapatra (Project Director, Orissa Water and Sewerage
Board) presented the major interventions in Odisha with
regard to FSSM. He began by giving a five-year report
card for Odisha. In 2015, there were only cesspools in the
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state. Fast forward to 2019, Odisha has functional as well
as under-construction FSTPs, regulations and guidelines
for FSSM. Of nine cities in Odisha, five cities have adopted
the approach of sewerage plus FSSM and the remaining
four have adopted the only FSM approach.
Mr Mohapatra demonstrated how in-house design for
treatment technologies were adopted and that ULBs were
to do O&M of containments. O&M also outsourced by
government to private players. Policies and strategies for
successful FSM implementation by training stakeholder
of all levels. 224 officials were trained. He also spoke
about the ward-/ULB-/city-/district-/state-level approach in
tackling difficulties in FSSM. He said that self-help groups
(SHGs) identify where emptying is required and intimate
private operators and are paid Rs 25 in the form of
incentive. The importance of setting standards and creating
an enabling framework was emphasized as was temporary
row entrenchments for disposal for faecal sludge. He
mentioned that there FSM would be implemented in 26
ULBs and that a separate State Sanitation Directorate for
non-sewered sanitation is under consideration by the
government of Odisha.
Nidhi Dwivedi of National Mission Clean Ganga
presented the priorities of the Government of India’s

Jay Bhagwan talking about innovative water efficient toilet

Creating an asset is not as
big a deal as the need to
operationalize it

DAY 2: WEDNESDAY, 3 APRIL 2019

—Nidhi Dwivedi, NMCG

Bhitush Luthra, CSE, discussed different modes of urban
sanitation and containment systems. Urban sanitation
includes both off-site or on-site sanitation. On-site
sanitation structures include lined (septic tank) and
unlined (twin-pit) systems. These systems are often
connected to open drains, open grounds, sewerage
networks or small-bore sewers.
The next section of this presentation comprised playing
a game to understand what structures we have in reality
by showing pictures of different containment structures,
identifying the units as well as the problems with the
design of these containments.
The design of these structures and the design
standards not followed for various reasons—including
lack of technical expertise, affordability, and willingness—
were discussed. The lack of strict enforcement rules and
of awareness among stakeholders about the detrimental
impacts associated with the flawed designs were also
discussed.
Jay Bhagwan, WRC, spoke about research and
development to commercialization: Lessons from Water
Research Commission and pour-flush system. Currently
two different types of models exist; conventional WWTW
(flush and forget) and on-site sanitation (drop and store).
Major problems encountered were the use toilet paper as
a cleansing material—not water—and dumping of other

National Mission for Clean Ganga whose focus was
primarily on the Ganga and Yamuna cities, including
Delhi. Wastewater not reaching plants is a big issue.
Connections to sewers would now be the responsibility
of government, which was not previously the case.
Developing sustainable framework for long-term solutions
is a priority. NMCG is involved in infrastructure projects to
change the state of Ganga as well as conservation and
biodiversity projects. Initially, they were working in five
states (UK, UP, Jharkhand, Bihar and West Bengal) for
improving the water quality of Ganga, but now the focus is
on its tributaries as well.
Nidhi mentioned that a contract is signed with IOCL
for utilizing 20 MLD treated wastewater. She ended her
presentation by quoting ‘Waste is a wealth’.
Post-session it was observed that there is little clarity
on standard limits of pathogens and COD levels. The role
of stakeholders, permissible standards for industries and
development controls on basin towns and cities as well as
deficiencies under rules and regulations for urgent FSSM
and the need to overcome it were discussed.

Session 3: On-site FSS containment—Existing and best
practices
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materials, thus clogging the systems. People often have to
physically get in the on-site structures to empty them.
In order to address these issues, WRC carried out
a research ‘Tackling challenges of full pit latrines’ in
collaboration with municipalities, donors and universities
to better understand the nature of faecal sludge, pit filling
rates, efficiency of additives, pathogen survival rates, etc.
WRC came up with the pour-flush toilet. The pilot pourflush has been in operation since January 2011. In that
time, users have had no problems and are happy with the
toilet. The key findings of the pour-flush toilets include: no
problems with flushing toilet paper—even newspaper can
be flushed (it sometimes needs an extra flush), sludge
accumulation is 20 litres/c/year, about half of VIP rate,
typical water use 1–2 litres per flush.
The presentation led to a discussion on continuous
improvements in the design. WRC is continuously working
to improve the design of toilet itself such as prefab and
block quick installation and P-trap designs.
Thereafter, Padmapriya T.S. of GroSan Toilets spoke
about sustainable sanitation solution with full resource
recovery through an innovative solution, Grosan toilets.
These are container-based Ecosan systems. The toilets
collect semi-solid and liquid (urine and wash water)
separately. The GroSan toilet is a semi-permanent UDDT.
The advantage of this design is that zero discharge of
waste and total recovery resource recovery. One unit of this
structure is enough for 45 people and the cost is about
Rs 40,000 (Rs 3,550/family) and operational cost of Rs
100/month/toilet.

Operation of the toilet: Four containers sit on rollers
beneath the toilet. One is in active use and fills up in about
eight to ten days. It is then sealed and moved to the next
position, until all four containers are full. When the fifth is
inserted, the first sealed container which is about 32–40
days old is moved to the yard. A total of 150 units from
2009 to 2018 have been installed and the total number
of beneficiaries is about 6,750. By using this technology
there are 17 per cent decrease in diarrheal diseases and a
42 per cent fall in healthcare expenses.
The discussion after the presentation was about toilet
functionality—it does not require much water consumption
(water is only used for personal cleansing). They are very
low-tech and quite low cost. It is very suitable structure
where the water table is high or disaster prone area.
Namita Banka presented on Banka BioLoo Limited:
DRDO Bio-Digester Technology, an affordable and safe
on-site treatment system for urban and rural settings. The
concept of the bio digester was started specifically to serve
the Indian Army at high altitudes and low temperature
conditions to avoid open defecation. But since its evolution
it has now been used in different sectors, the Railways
being one of its main customers.
The bio-digester consists of four chambers and works
on anaerobic process. It creates bacterial colonies in
the bio-film matrix attached on the walls of the digester.
Different chambers provide higher sludge retention time.
Active inoculated bacteria kick off the whole process.
The discussion was about the effluent from the biodigester—by itself it does not meet the effluent discharge
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Voices on SFD

SFD is a powerful mapping tool for
planners, engineers and consultants,
which instantly communicates the
fate of the excreta of the city
—Suresh Rohilla, CSE

standards and thus requires post treatment. The DRDObased bio-digester technology was also used in Kumbh
2013 where they were shown to be ineffective and hence
were not employed in the Kumbh 2019 at Prayagraj.
Midhu S.V. of Eram Scientific Solutions talked about
e-toilet which can be controlled remotely in the terms of
maintenance. The system is completely unmanned, that is
auto payment collection, auto floor cleaning mechanism,
auto light and exhaust fan. The key functionalities include
an in-built water tank, automated cleaning, sensors for
water and water conservation. The entire structure can be
assembled by six to eight people in five to seven days.
About 3,500+ e-toilets were installed and all the toilets can
be checked remotely whether they are in good condition for
the use. All the waste water is used to re-clean the toilet to
reduce the problem of water.
It was observed in the discussion that these e-toilets
present a potential opportunity to upscale these systems in
remote communities and in public places.

DAY 2: WEDNESDAY, 3 APRIL 2019

Session 4: Enforcement of FSSM—State and city policies
guidelines

SFD brings together different steps
from containment, transport to end
use/disposal, as well as centralized
and decentralized systems. It also
helps many actors to see their roles
and how they can work together
to achieve the common goal of
sanitation for all.
— Arne Panesar, GIZ

SFD helps in identifying that part
of the sanitation chain where the
problem lies, and hence helps us to
find appropriate solutions.
—Bhitush Luthra, CSE

Amandou Gueye, Delvic Sanitation Initiatives presented
on the call centre for desludging in Dakar, Senegal. It is a
one-part activity of the larger programme called Structuring
of Faecal Sludge Market, whose ultimate goal is to improve
health and sanitation standards of the people living in
Dakar through easier access to hygiene and affordable
sanitation services. The programme has multiple different
activities across the sanitation chain. The call centre
for desludging is innovative tool whose objective is to
modernize the faecal sludge sector with the help of ICT,
reducing the economics of desludging and minimizing the
practice of manual scavenging. He said that preparatory
activities for the set-up of the call centre took over 20
months, and it included developing a database of people/
companies involved in desludging and geo-referencing of
households. Further, operational activities included calling
the households that required desludging, 138 trucks are
listed in call centre platform and the desludging operators
are invited to submit a cost that would be incurred in the
process. They also have support activities that ensure the
success of the call centre in Dakar. Initial results indicated
that the cost of desludging is significantly reduced. This
initiative has given a touch of modernity to the faecal
sludge sector in Senegal.
During the discussion David Robbins asked that while
call centres are good for households, was there a chance
that POs undercut the market. Amadou replied that they
had considered this point during the planning stage.
Prashant Arya, Centre for Policy Research, presented
on small-scale business models of informal desludging.
He started his presentation by stating that urbanization
is the prime force behind FSM in India. He choose
Dehradun, Jaipur, Delhi and Bhubaneswar for case studies
and defined basic models for FSSM based on the basic
assumptions that basic trip fees for a PO is fixed at Rs
950 and households only desludge when the septic tank
is overflowing. He defined three models for the study,
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Stefan Reuter’s presentation on new technologies on FSS and wastewater treatment

i.e. Model 1, the base case; Model 2, FSTP; and Model
3, a combination of Model 1 and Model 2. In the study
he found that in an unregulated supply chain return on
investment goes from 42 per cent in the first to +95 per
cent in the sixth year. Also, distant treatment facilities
are not profitable for POs, and households, institutional
buildings, etc. were driving forces for FSM demand. POs
once they learn the trend of the market they make profit.
Once you impose a shock on the market, POs make a
number of strategies that involves increase in fees. And
finally when you impose a shock load on the market, it
is more vulnerable to future shocks. He concluded his
presentation by showing the results of preliminary stage,
i.e. in Goa, hotels are the driving FSM models and in
Chennai it is the partners.
Thereafter, one of the participants asked if differential
pricing was the way ahead for FSM in India. Another said
that scaling was the key to survival in the FSM sector.
Srinithi Sudhakar, IIHS, spoke about IT-enabled
systems to regulate desludging in Tamil Nadu. She
said they had developed an application named
Muzhusugagharam (MuSu) app, a state-wide initiative led
by the MAWS Department to monitor the guidelines. They
wanted to collect the data of a complete sanitation value
chain and represent the data in form of a dashboard. They
adopted an approach that is consultative, systematic and
collaborative. The app stores details such as population,
housholds and slums. It also included details on
desludging operators functional in the ULB and collection
and conveyance of septage. Further, it had details of
disposal site/STP and distance to disposal site/STP,
septage and sewage generated in urban local bodies and

details of decanting and pumping stations. The dashboard
contained data at the ULB, district and state levels. They
set up a state level helpline that ULB can contact for
clarification. Dashboard can be used to view the data
submitted by the ULB and can be checked how many and
which ULBs has submitted the data. The challenges faced
during the phase are related to android incompatibility for
some ULBs and lack of manpower in some ULBs.
After her presentation, a participant asked whether the
app is available to everybody. Srinithi replied that at the
moment it is only region specific and people from outside
cannot input data into the app.
Dhruv Bhavsar, CEPT University, presented on
Management Information Systems for mainstreaming
scheduled desludging in Wai and Sinnar. He started his
presentation by acknowledging that they have initiated
scheduled desludging in Wai and Sinnar without any help
from the state government. However, to operationalize
scheduled desludging they faced many challenges,
including limited information about location of septic
tanks, distance from main roads, etc. For developing a
database, they developed the SaniTab app that was used
for sanitation survey. They linked the POs performance
in the annuity model. The household owner would not
pay any money for the desludging service as the cost is
recovered by indirect taxation in the form of sanitation tax
within house tax. They introduced SaniTrack, an IT-enabled
system which monitors scheduled desludging and divided
the city into three zones. The app has a feature of online
signature and has multiple checks which ensure safe
disposal at FSTP.
After the presentation, there was a discussion on
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revenue generation and cost incurred in the whole process
and whether monitoring instruments are CPCB/SPCB
certified.

DAY 3: THURSDAY, 4 APRIL 2019		
Session 1: Existing technologies for treatment/cotreatment of FSS
The first session of Day 3 of SFD Week focused on
treatment technologies for FSS. There were cross-regional
examples covered across five presentations, followed
by an open Q&A with the speakers. Kartik Chandran,
Columbia University, was the chair for the session.
Rahul Mankotia, CSE, and Samuel Paul, Municipal
Commissioner, Bareilly, took the audience through CSE’s
visit and subsequent analysis of the excreta and sewage
management at the recently concluded Kumbh Mela in
2019. The event, which lasted over 55 days, provided
water and sanitation facilities to about 240 million people.
A key approach to his discussion was the intangible
heritage that the Kumbh is, with an average 2–2.5 million
people taking ritual baths in the river waters considered
sacred by many. The sanitation approach had public
health impact at its core, along with provisions for potable
water and crowd management. The provisions employed
technology in the form of mobile apps to monitor toilet
services.
CSE’s analysis of the event found that a major miss
was the temporary cleaning of Ganga through release of
extra water from the upstream Tehri Dam and a temporary
shut down of tanneries based in Kanpur. Due to the
surge in people, STPs were overloaded. There was no
specific treatment for effluent discharge. Thus, questions
were raised on whether the final disposal/reuse was
compromised.
The discussion came to a close with Samuel Paul
sharing his experience of managing the Kumbh, speaking
about on-ground challenges of sustainability, especially
when it comes to toilets and what follows.
From Uttar Pradesh, India, the audience was taken
to Accra, Ghana. Florence Cobbold, Sewerage Systems
Ghana Ltd presented her city’s journey from the ‘seventh
dirtiest’ according to an MDG report, the status of FSM in
Ghana prior to their company Sewerage Systems Ghana
Ltd., and to treating and reusing waste.
Her presentation highlighted the success of public–
private partnerships, approaching sanitation management
with an emphasis on the city’s image, and treatment of
solid and liquid parts.
Thereafter, Rajkiran CA, Tide Technocrats presented
Technology options and experiences of thermal FSSTP
in Warangal. He demonstrated three technology options
from the state of Telangana. The technologies included
pyrolyser-based omni processor (Tide Technocrats),
steam-generator based omni processor (Janicki
Bioenergy), and super-critical water oxidation (Duke
University). He took the audience through different stages
of a thermal FSST process, including reuse, and where
these different technologies can be used and how.
Dr Al-Muyeed of WaterAid Bangladesh took us from

Discussion during a session

Ghana to Bangladesh. His presentation emphasized the
role and use of SFDs as an advocacy tool, which can lead
to on-ground improvements in existing sanitation systems.
He discussed how SFDs in two cities, Sakhipur and
Saidpur, have helped the local authorities develop a vision
for 2023 to have 100 per cent safely-managed sanitation
systems.
He stressed upon the importance of the involvement,
interest, and will power of the local government to bring
transformations.
Rahul Sharma of GIZ India discussed the on-ground
example of treatment of co-fermentation of septage and
solid waste at Nashik using a bio-digestor and how it is a
good financial model. It is beneficial for city governments
as well as the private contractors through manure sales
and power generation. It also contributes to climate goals
and can be upscaled. The sludge from the biogas reactor
can be reused (implementation model in Dhule).
The concluding part was a round table with open
Q&A with the speakers. Questions covered topics from
comparative prices of technologies, resource recovery,
health effects on workers in treatment plants, health
impacts on communities living around the plants, and
antimicrobial resistance.

DAY 3: THURSDAY, 4 APRIL 2019

Session 2: New technologies for FSS and wastewater
treatment
Dr Sudipta Sarkar, IIT Roorkee, begun this session
with a presentation on treatment of human faecal waste
by black soldier fly larvae. He started his presentation
by saying that conventional sewerage systems are the
big culprits in spreading contamination. He stated that
undiluted human excreta has value and is commercially
viable. BSF consumes faeces in the larval stage and
their pupae has high content of protein and fat. In the
lab scale study they conducted, BSF consumed faeces
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One possible direction is to grow
non-edible crops—which do not enter the
food chain—to manage faecal sludge
and sewage appropriately.
—S. Vishwanath, Biome Environmental Trust

in almost 16 days. They studied the various rate at
which BSF consume faeces at different temperature and
humidity levels. He stated that mixing faeces and organic
waste is most effective. He said that the number of larvae
required for consumption of 1kg of faecal waste at 30oC is
800–1,500. Advantages of BSF are that they can be used
as chicken or fish feed, fertilizer and biodiesel. BSF pupae
as a fish feed is $2,000/tonne. He said that they have
given a proof of concept to the world but its large-scale
implementation in the FSM sector is still a distant dream.
During the discussion, Sudipta was asked how the
population of the flies can be managed. He said these flies
were self-harvesting in nature. When they mature, they
become so heavy that they cannot fly. Hence, they can be
collected in a place.

Biological control of infection and smell from
wastewater for use in garden

Sanjay Pal, Amrita University, started his presentation by
mentioning the Swachh Bharat Mission and the number
of toilets built. He raised the following questions: Can
toilets be a mode of earning? What about the sanitation
in the industrial sector? Sanjay Pal said that they are
conducting experiments that would result in omission of
smell and infection from the wastewater using different
bacteriophages. They have proof of the concept, from four
years ago, and their main aim is to facilitate microbiome
engineering. They have involved a number of graduates
and postgraduates students from their university for the
ongoing study.
Sayali Joshi of SERI then presented on sustainable
river basin management. She started her presentation
by stating that there is a conflict between upstream and
downstream communities relating to pollution. The
challenges faced in abetting river pollution are reduction in
CH4 gas, nitrate conc. and faecal coliform. Conventional
solutions to this problem are also difficult to execute and

problematic in nature. Sayali introduced a solution to
this problem with the help of ecotechnology, the general
term for ecological engineering that uses no chemical,
machinery or electricity, produces no hazardous waste,
and reduces greenhouse effect. It makes use of consortia
bacteria for treatment. She said that our focus should be
on developing smart cities that are focussed more on
environmental governance rather than on infrastructure.
They are working on various projects in India that are
based on green bridge system.
Questions were raised about the efficiency of the green
technology during the discussion. Sayali answered that
with the help of consortia bacteria green technology is able
to reach a treatment efficiency of 40–70 per cent.
Raman Sharma, NEERI presented on phytorid and
constructed wetland for sewage treatment. He said
we should focus on DEWATS, a smart alternative for
communities—cost-effective, green and sustainable. He
said that phytorid technology can be used as DEWATS
that results in treated water with <10 BOD, <30 COD,
<20 TSS. Its advantages are: minimal use of electricity
and low O&M. It is a good technology as a standalone as
well as in collaboration with other technologies. Phytorid
technology contains a filter media with the help of plants.
They have installed various lakes with floating rafters with
phytorids and have taken various projects in India to treat
and clean up lakes and nullahs.
A discussion ensued about the different phytorids that
are used for treatment and whether studies have been
conducted on the amount of pollutants reduced by a
certain phytorid.
Dr Kartik Chandran, Colombia University, presented
on the metagenomics of faecal sludge and applications of
deep characterization. The characteristics of faecal sludge
have extreme variability. A chemical characterization
of the faecal sludge from the samples collected from
Ghana showed that the samples were was not sufficient.
A mathematical simulation model of the real system of
Ghana that would be used to extrapolate to other scenarios
in different areas was built. Its potential applications are
enhanced resource recovery, link to human health, etc. The
team are working with CSE for sample gathering over a
period from different treatment systems. Microbial diversity
of influent samples changed over time and also might
have affected reactor and effluent microbial diversity. The
initial results show pathogenic bacteria and detected that
influent samples and hydrogenotrophic bacteria are more
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Group photograph of participants of SFD Week 2019

prevalent than methanogenic—i.e. methane-producing—
organisms in India and are different to that of Ghana.
The discussion centred around whether there was a
way to segregate methanogenic archaea. Dr Chandran
said that they limit hydraulic retention time at a certain
temperature.

DAY 3: THURSDAY, 4 APRIL 2019

Session 3: Resource recovery and business potential in
FSSM
S. Vishwanath, Biome Environmental Trust, spoke about
farmers’ fields as part of sanitation systems. He discussed
the sanitation status of Vijayapura, a town in Karnataka
with a population of 3,500, where famers use wastewater
in agriculture and faecal sludge as manure. Vijayapura is
a drought-affected area with very low groundwater tables
so there is no risk of contamination of groundwater. To
reduce the risk to human health, farmers have moved
from growing edible crops to non-edible crops, such as
mulberry, which is high in demand. The wastewater is
collected from a channel by farmers and put into a pool
where it is allowed to settle for a couple of days and then
pumped to the land. Some farmers have built compost
trenches. There are two emptying cesspool vehicles, one
privately operated and other owned by government. Both
vehicles dump directly into the farmers’ fields.
Journey from shit to silk—A vast hinterland of
wastewater and faecal sludge-based agriculture provides
livelihoods and employment in the city; no formal

institutional mechanism exists to monitor and manage
this has been set-up. All wastewater and faecal sludge
generated from the town is reused in farming.
Krishna Rao, independent consultant, presented on
wastewater and faecal sludge reuse business models in
India. He highlighted the inter-linkage between different
sectors and an unlimited potential towards resource
recovery and making the sanitation chain a sustainable
business model. Most initiatives so far in resource recovery
and reuse in low-income developing countries have
focused on high dependence on subsidies and limited upscaling potential. There are fundamental gaps in business
planning and management strategies, market knowledge,
economic aspects and institutional linkages.
Further in this presentation, different business models
that were successfully implemented around the globe
were discussed. The water swap business model in the
Mashhad Plain (in Iran) includes creating water users
committees with farmers and urban people to give farmers
more wastewater in exchange for them giving the urban
users clean water. Similarly in Mexico, a rural–urban water
exchange through managed aquifer recharge was created
between farmers and urban people.
The presentation also focused on the recovery of
resources such as phosphorus through Struvite and other
uses of wastewater such as for aquaculture production,
energy generation and energy recovery from FS, toilets
and their corresponding business models. It also presents
the case studies where co-composting of FS has been
successfully demonstrated.
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David Robbins, Global Development Services and
a specialist in on-site and decentralized wastewater
management spoke about economic spillover effects
from FSM programmes in the Philippines. He found that
FSM’s efficiency and effectiveness—the hallmarks of
modern sewerage systems—can now be used to attract
the private sector into a fledgling sanitation economy that
can overcome the many political roadblocks faced by
communities without sewers. While sanitation solutions
might seem to have a limited scope, experts looking to
scale their use to the needs of cities are concentrating on
the multiplier effects of improved FSM.
The spillover effect is the ancillary benefits, which
may include increased property values when you improve
sanitation, tourism, economic development, health,
wellness, livelihood, etc. But there can be detrimental
spillover effects as well, and our job is to maximize the
positive benefits and minimize the negative benefits while
moving forward with faecal sludge management and
sanitation.
One of many initiatives, the flagship Project 7
treatment technology, in its tenth year of operation in the
highly urbanized Quezon City district (in the Philippines),
and its track record of success in improving sanitation
has made it a model for the kind of system that can win
support of elected officials and urban managers. Designers
have developed a blueprint of an FSM toolkit able to
adapt to the needs of an election of urban environments.
The signal features of the US $5.2 million system make
use of the benefits of existing sanitation systems, while

opening the door to a host of cost-saving and incomegenerating opportunities. Although the benefits of improved
wastewater treatment are clear, getting government support
to expand FSM options depends on overcoming traditional
approaches.
David Robbins presented the following case study:
Clean-up of the Singapore River
In less than 50 years, the improvement in sanitation has
been transformative, resulting in billions of dollars in
economic development in Singapore.
The impact of improved sanitation includes eradication
of open defecation, improved health status and improved
groundwater and surface water, which had ancillary effects
on the economy. This impacts are multi-pronged and on
every section of the society, which brings prosperity in the
city.
Makarand M. Ghangrekar, Indian Institute of
Technology, Kharagpur presented on toilet technology for
on-site human waste treatment and electricity recovery.
Microbial fuel cell (MFC) is an electrochemical that
exploits the ability of electrogenic bacteria to convert
biodegradable organic matter from wastewater directly
into electricity. In MFC, the electrogens in anodic chamber
release electrons to the anode and protons into the solution
through anaerobic oxidation of biodegradable organics
in wastewater. The produced electrons are transferred to
the anode and then from external circuit transferred to the
cathode through a cation exchange membrane internally,
which separates both compartments. On cathode, the
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electrons and protons combine with oxygen to form
water. Thus, MFC converts chemical energy present in the
organic matter of wastewater into the electrical energy by
employing bacteria as a biocatalyst.
The first installation of a bio-electric toilet is at the
IIT Kharagpur campus, where it is tested and being
monitored. They claim that system gives promising results
of BOD and COD removal to 95 per cent and current
recovery of almost 239 mA which can illuminate 2 LED
bulbs in the toilet structure for the duration of three hours.
The system is not yet affordable for the general
public. The innovation needs to be scaled up on an
industrial scale to make it affordable and useable for the
general public. Also, it requires constant operation and
maintenance. Relative to other conventional containment
systems, the sludge produced by the system is less but the
sludge management is another aspect to be looked upon.

DAY 3: THURSDAY, 4 APRIL 2019

5.
6.

7.
8.

9.

Closing session: What is needed to be done to converge
river pollution and urban sanitation?
Moderator: Sunita Narain, Director General, CSE
Sunita Narain started the session by asking question
the audience what the big gaps and way forward for
sustainable citywide sanitation are. The following points
were raised by the audience:
1. The need for greater involvement of technocrats
in the decision-making and planning stages;
better platforms for knowledge exchange, to
identify problems and creating more evidence and
data to understand and communicate its effect
on treatment; effective monitoring, performance
and learnings from implemented wastewater
and faecal sludge treatment projects; clarity on
norms for compliance and clearances required
and better knowledge dissemination; realistic
charges for water and not have highly subsidized
connections.
2. The issue of resource recovery was highlighted
along with approaches for nutrient and energy
recovery that are energy-efficient.
3. An enabling policy is needed such that decision
makers at the city-level have a sustained
motivation to be pro-active even post-failure.
As per the Constitution, ULBs have several
functions. There is a need to prioritize city-wide
sanitation focus on becoming ODF++. Capacity
building and empowerment of self-help groups/
ward committees is needed for better stakeholder
involvement at the ground level. There is a need
to understand the market for by-products, which
presently is a challenge. Having a PPP model
is critical. The role of research organization in
working closely with the policymakers to develop
time-tested projects and technologies is critical.
ULB-level by-laws need to be put in place.
4. There is a need for special committee with
experts who will audit the STPs around the
river periodically/properly—this includes not
the infrastructure but the process itself and the

10.

11.

12.

13.

14.

performance. Also, there is a need to strengthen
the treated water reused from these STPs. Greater
vigilance is needed.
Promoting decentralized wastewater
management/treatment is crucial.
Various funding options, including PPP and
public money, is needed. Clarity is needed on
whether emptying septic tanks and transportation
is the responsibility of households or of the
government.
How we can scale up pilot facilities across
the country and how we can make successful
business models need to be explored.
SFDs in South Africa was started as a planning
and communication tool in the sanitation sector.
However, emphasis of SFDs is also for its use in
monitoring and to track progress both pre- and
post-implementation.
When designing FSTP, the emphasis should be
from the start be on the business model. Perhaps
we can draw economic spillover cost diagrams?
The sustainability aspects of the projects
should be crucial. An integrated approach for
management of solid waste, septage and liquid
waste should be adopted. Too much funds is
being wasted by developing and replicating tools.
CSE had prepared a SFD for the Kannur ULB
based on which interventions and actions have
been taken. The role of SFD in planning for a citywide sanitation was emphasized.
There is a need to monitor the implementation of
city-wide sanitation interventions on the basis of
its impact on public health. Discussion took place
around having the systemic framework on how
to measure, track and monitor the linkages of the
infrastructure created and city interventions on the
public/human health.
Creating awareness and mobilizing people is
much more effective when it is connected to
something more tangible like public health, river
pollution instead of just infrastructure.
The SFD is a tool, a door-opener to start the
process. There is need to look at the bigger
picture. SFD and FSSM are a small part of the big
picture. There is need for linkages of sanitation
with the health of rivers, ponds and resource
recovery.
Work is in needed on building regulations for
implementation and environment control.

Next SFD Week: Agenda should be designed on the basis
of summary so we can track progress! We must use SFD
Week to move the agenda forward.
‘We are at a critical point. If we are not smart about the
agenda between now and the future, we will all feel great
about ourselves but outside everything will be collapsing
around us!’
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CLOSING
REMARKS
1.

We need a deep dive into understanding the treatment processes. There
is a lack of transparency of cost data for each technology for reference of
decision-makers. More clarity is needed for per unit cost or per KLD cost to
make decisions, make comparisons and in the tendering process. Better cost
estimates help the procurement process.

2.

Robust data on performance is needed. This includes not just qualitative
data—at least the basic parameters such as BOD, COD, FC etc. should get in
on track. We also need to build credible information.

3.

We need to understand the gaps in standards for compliance. Faecal sludge
is different from sewage. The biggest challenge with co-treatment and
co-composting is the lack of standards in compost. We need India/countryspecific standards that allow building the resource for a recovery-based
economy.

4.

Building capacity: Evidence and validation of technology should be used
for decision-makers to have a clearer picture on how to move forward. One
capacity-building workshop should be held in every city where FSTP is built.
Better data on the technology assessment should be available.

5.

The SFD agenda: First level of SFD to be used strategically in Africa to
begin the conversation for FSSM. Design SFDs to become a tool to monitor
performance of interventions. Bijnor and Chunar can benefit from the use of
SFD for monitoring performance of city-level interventions. Moving towards a
new story— SFD where the existing SFDs finish; the SFD can include resource
recovery.

6.

Resource recovery: Opportunity of co-composting—managing septage and
solid waste where we need to combine both issues. CSE pilot projects and
programme should be designed around resource recovery. There is a need to
make sure that the message is spread.
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AAETI

The Anil Agarwal Environment Training Institute (AAETI), a CSE initiative, is
a learning, training and innovation centre designed to find appropriate
and affordable solutions to some of the most pressing problems faced by
the Global South—from climate change, air pollution and urban mobility
to water and waste management and environmental degradation. AAETI
aims to strengthen capacities among state and non-state practitioners,
and is supported by state-of-the-art research, information services and a
platform to interact and exchange ideas on best practices. To encourage
participation, the courses offered at AAETI are linked to the training needs
of the specific target groups and synergise with certificate and diploma
courses offered by mainstream universities.
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SFD Week 2019 brought together policymakers,
practitioners, researchers, regulators, private
sector and other stakeholders involved in
advocacy for sanitation for all on a forum to
discuss what works across the sanitation chain.
Emerging good practices that need to be
tracked and advocated were discussed.
The proceedings set the context for further
deliberations during SFD Week in April 2020.
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