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Foreword

It is our profound pleasure to introduce you this novel thematic volume of ASCI
Journal of Management.

This special issue focuses exclusively on some essential facets of WASH– Water, Sani-
tation and Hygiene.

India has made significant strides in the last five years towards ensuring access to
safe water, sanitation and hygiene, especially for the poor. Despite this progress,
citizens continue to battle service delivery issues. In addition to a plethora of issues
surrounding WASH, waste management pose a challenge. Governments, local bod-
ies, think tanks, NGOs and all other stakeholders keep on trying to fix these chal-
lenges in every possible way.

WASH and waste management challenges faced by India are daunting and are caus-
ing tremendous damage to public health, environment and economy. According to
the Global Innovation Index (2019), India is continuing to improve on the param-
eters of innovation. Over the years, India has surpassed most other middle-income
economies in areas like Information and Communication Technology (ICT) services,
high-tech manufacturing, services, and health care sectors, etc. However, the inno-
vations are yet to impact municipal service delivery viz., WASH. Further, the fruits
of innovation have not reached equally to different sections in an urban context.
For example, the toilet has not really changed in more than a century. Septic tanks
and pit latrine designs have stayed the same for years.

Equitable access to safe and affordable water and sanitation facilities is a basic
service for achieving improved public health outcomes and for making urban areas
livable and productive. If India aspires to deliver clean water, safe sanitation and
good hygiene for everyone by 2030, we must explore multi-dimensional and multi-
prolonged approaches of implementing innovations in technology, data, planning,
execution, monitoring and behavioral change. Also required is the coming together
of multiple stakeholders to collaborate and push the agenda hard two find out
logical outcomes. In consonance with the targets set out in Sustainable Develop-
ment Goals, the Government of Telangana has established Sanitation Innovation
Hub, supporting and promoting startups and innovators in the field of WASH. In
partnership with Administrative Staff College of India, the Government of Telangana
undertook its maiden endeavour to create the WASH innovation ecosystem. It of-
fered INK@WASH - a unique platform for promoting collaboration and partnerships
between startups/innovators, mentors, academic institutions, non-profits, funders,
and state/city governments. INK@WASH, held on 30th and -31st January 2020, pro-



vided an opportunity for promising innovators to pitch their innovation/idea be-
sides helping funders and governments to assess suitability of the innovations and
promote them for implementation at scale.

This special issue showcases selected 25 innovations in the field of WASH which
were presented at INK@WASH. The focal sectors include: Sanitation,  Faecal sludge
management,  Water management, reuse, and recycling,  Waste management and
recycling Plastic and e-waste and Hygiene.

For the purpose of collaborations and partnerships, we mentioned the contact de-
tails of every innovator on the first page of the every paper. These 25 papers do not
exhaust the many facets of WASH, and it is hoped that this issue will set the stage
and stimulate other issues or articles to be published in ASCI Journal of Management
in the future.

Prof. Srinivas Chary Vedala
Director, Centre for Environment, Urban Governance,
and Infrastructure Development
Administrative Staff College of India

Prof. Y. Malini Reddy
Professor, Centre for Environment, Urban Governance,
and Infrastructure Development
Administrative Staff College of India
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JALODBUST

Packbikes Innovations LLP*

Abstract

Technological advancements notwithstanding, manual scavenging is still practiced
across the country. Manual scavengers are still deployed for extraction of densified
faecal sludge accumulated in septic tanks. To overcome this problem, Packbikes
Innovations LLP has developed JALODBUST™, a smart sanitary sludge system to
empty septic tanks/choked manholes. It ensures safety and dignity to the sanitation
workers engaged in manual scavenging.

Context

The problem of manual scavenging or handling of faecal sludge has always tormented
the conscience of modern society. In an attempt to earn respect to this important
job, the Father of the Nation, Mahatma Gandhi, chose to live with sanitation workers.
Self-scavenging was the policy for the members of Seva Gram ashram because
Gandhiji couldn’t tolerate any other human doing this task for the users. The task
of manual scavenging is de-humanizing, unhealthy and risky, yet due to its essential
nature, it continues till date.

The enormity of the situation can be gauged by counting 95 million Swachh Bharat
Mission toilets and 28.5 million urban septic tanks, which need to be emptied
every two years. It is disheartening to note that an alternative to manual faecal
sludge handling did not exist. These septic tanks and leach pits, mostly located in
narrow places and remote locations in rural and urban areas without sewer sanitation
system, compound the problem. The faecal sludge accumulated in septic tanks and
leach pits needs to be removed periodically for its continued use. Over the years of
use, this faecal sludge settles and densifies, evading extraction by the conventional
means of vacuum trucks and dewatering pumps. The task of yanking and extraction
of this densified faecal sludge invariably falls on the sanitation workers. They need

* Contact Details : Founder: Rakesh Kasba, Email: rakesh@jalodbust.com;
rakeshkasba@gmail.com; Co-Founder: Erika, Email: erika@jalodbust.com;
Phone:  9480094320/ 8778860671
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to manually use shovels and buckets. This led to the never-ending debate on ignoble,
unsafe and undignified task of ‘manual scavenging’. The infographic explains as to
what happens to septic tanks.

The society has woken to the urgent need for handing over the task of dislodging,
liquefying and extraction of faecal sludge collected inside the leach pits and septic
tanks to a smart machine so that this essential task can be executed without physical
intervention by man. A portable, affordable, self-powered and stable mechanized
system is required, which can take over the charge of sanitation and liberate the
man.

Solution

To overcome the above-mentioned challenges, Packbikes Innovation LLP has
developed JALODBUST™, a smart portable, battery powered, safe and easy to
operate Scraper-Stirrer-Sucker System for sanitary sludge handling of septic tanks,
leach pits and manholes. JALODBUST™ works on rechargeable batteries, making it
environmentally friendly and inexpensive to operate. It is versatile, disintegrates
and effectively extracts the settled, densified faecal sludge without intervention
of man.

Its portable version the JALODBUST-Pride can reach into narrow lanes and remote
locations to remove settled and hardened sanitary sludge without any physical
intervention of the sanitation workers, hence eliminating manual scavenging
completely. A mobile version, the JALODBUST- Sanipreneur, is a vehicle mounted
system based on one-man machine operation. It can be operated with a provision
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of transportation of sludge up to the point of disposal. It is designed to combine
the essential task of sanitation with employment thus effectively making sanitation
a good source of income with dignity, safety and ownership.

Thus JALODBUST™ system effectively removes the drudgery and health risk while
ensuring safety. The social stigma attached to this essential task of FSM would be
removed with the help of this machine. This innovation creates millions of dignified
and secure jobs in this essential eco-system.

Initiative/ Introduction

A woman sanitation worker’s pertinent question to the scientific community triggered
this innovation. On 2 September 2018, during an event, christened, Reimagine
Waste Hackathon, held by Waste Impact Trust Bengaluru at CPDM, Indian Institute
of Science, Bangalore, she grabbed an opportunity to present a practical question
to the modern society. She wished to know as to why the technological advancements
couldn’t save people like her from the misery of ‘manual scavenging’. Her question
hit an innovator, Mr. Rakesh, hard. The unpleasant scenes of sanitation workers
toiling in unsafe and inhuman work situations, numerous reports on manual
scavengers that highlight their pathetic conditions floated before his eyes.

Mr. Rakesh, who is interested in water resource engineering, had developed a
technological solution for the desludging of lakes in Bengaluru. He attended the
event to present the ensuing challenge. Moved by the question of the sanitation
worker, Mr. Rakesh decided to dedicate his time, energy and resources to find a
solution to the problem of ‘Manual Scavenging’. Although his solution could not
figure in the select list of the jury, the event pushed him to work on this vital
problem. Ms. Gayitri, the founder trustee of WIT, Bengaluru provided the basic
encouragement. Meanwhile Ms. Erika took up the task of promotion and exhibitions
as the outreach lead.

Mr. Rakesh likened the misery of manual scavengers to a story ‘Jalodhbhava’, which
revolves round the water residing demon of Kashmira lake. Kashap Rishi of Kashmir,
who was helpless in dealing with the ruthless demon, had to solicit support from
Bramha (creator), Vishnu (Operator) and Mahesh (terminator) in ending the wrath
of Jalodhbhava. Taking a cue from this mythological story, Mr. Rakesh named the
salutation as, JALODBUST.
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Process

The existing machines, such as vacuum trucks and dewatering pumps, are able to
remove only the liquid from the septic tank and the leach pits, whereas the settled
and densified faecal sludge at the bottom is left behind leading to manual
intervention.  The location of septic tanks and leach pits inside locations unreachable
for the large machines. Similarly, the leach pits and septic tanks located in remote
locations and far off places are too expensive.

While the objective of JALODBUST™ (to remove sludge) was defined, the constraints
were also well defined. Having spent almost three decades in hydropower
construction and river engineering works, Mr. Rakesh realised that India doesn’t
have an existing technology or system that addresses all the requirements. A fresh
thought was needed, he felt and came up with this innovation.

JALODBUST™ system’s function is based on an exclusive proprietary process called
JB, which includes automatic scraping, disintegrating, liquefying and extraction of
the settled sludge. It is a system working on rechargeable batteries, portable,
affordable and able to disintegrate, liquefy and extract faecal sludge from septic
tanks and leach pits.

It took a lot of resource and time in evolving this technology to its present usable
form. More improvement is possible over coming years of its use and diversity of
use. It is believed that it will have many more uses and industrial applications and
widen its horizon of reach. As a part of the promotion and upgradation, Packbikes
Innovations LLP is continuously doing pilots and exhibitions of its technology.
JALODBUST™ conducted 1st piloting on a manhole on 5th of April, 2019, later more
pilots on leach pits and septic tanks continued at various locations like Weaver’s
Colony and Thannisandra, Bengaluru.

Despite the merits, JALODBUST™ is unable to convince any government or non-
government agencies for support through scores of applications and pitches made
so far. Hence the field implementation is awaiting support to reach the next stage
for mass production and field implementation.

Impact

The present product design of JALODBUST™ has evolved through design iterations,
laboratory tests, trial runs and feedbacks received from the workers during pilots
conducted so far.

An IoT based application for JALODBUST™ is also under development, which will
collect data on the number of events and the quantity of sludge removed and
display the same on a cloud based dashboard. This will be an important marker on



    Jalodbust    5

the events of manual scavenging prevented and provide efficacy feedback to the
stakeholders.

Potential for replication

JALODBUST™, Packbikes Innovations LLP’s proprietary technology, has been designed
around the concept of replacing man in the task of ‘manual scavenging’ along with
providing portability, sustainability, affordability and availability.

The JALODBUST-SaniPreneur is built around the concept of creating livelihoods. It
is going to create a new line of dignified blue collar livelihood in the field of
sanitation. The product is designed as a complete solution for all sanitation workers.
It is useful across all geographies and especially the areas which do not have a fully
functional sewer sanitation system. It would be of interest to know that the world
is now moving over to the non-sewer sanitation (NSS). The first international
conference on NSS is slated in the month of July at Pretoria, South Africa.
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JALODBUST™System (PoC) Proof Of Concept

October 2019: Mr Narayan Swamy at Thannisandra, Bengaluru, educating
others on the effectiveness of JALODBUST™ in extraction of faecal sludge

from Septic  tanks and leach pits.
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Feb, 2020: Field Testing of the JALODBUST Sani Preneur

August 2019: Field testing at Weavers’ Colony, Bengaluru
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Aug 2019: Field testing at weave’s colony

April, 2019: Manhole cleaning at Yesghwantpur.
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On Site Mobile Treatment Unit of Effluents of Septic Tanks

Water, Sanitation and Hygiene Institute*

Abstract

Despite achieving success in terms of sanitation coverage under the flagship
programme of Swachh Bharat Mission, management of faecal sludge remains to be
a big challenge especially in urban areas. Due to the limited number of sewage
treatment plants, the truck operators often desludge the onsite containment
systems and dump the septage in the environment, causing pollution and health
hazards.  Addressing the deep-seated Faecal Sludge & Management challenges in
India, WASH Institute, as part of its Research and Innovation programme,
conceptualised and designed an Onsite Faecal Sludge Treatment Technology called
the Mobile septage Treatment Unit (MTU). The MTU is designed to work on the
concept of solid-liquid separation, sludge thickening and effluent treatment
process. Considering the ease of operation and maintenance, the technology is
replicable and scalable across geographies. The total cost of the unit is much
lower than the septage emptying trucks used by the private operators. With the
convenience to treat the effluent onsite, an operator can empty multiple septic
tanks in a day. The expected impact of this technology is to enable a safer
environment by preventing discharge of contaminated seepage into the open
environment and water bodies.

Context

Currently on-site pit latrines and septic tanks account for a substantial proportion
of toilets in urban India – over 47% of urban Indian households depend on onsite
facilities (Census 2011) and this proportion is increasing. There is going to be a
rapid increase of on-site arrangements in cities at locations where sewerage systems
are not available. Thus, while the containment of human waste is being achieved
at higher rate than ever before by virtue of Swachh Bharat Mission (SBM), its
treatment still possesses a huge challenge. Presently, in most urban cities and

* Contact Details : Founder: Arumugam Kalimuthu
E-mail: akalimuthu@washinstitute.org, Phone: 9868888870
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towns, truck operators are desludging on-site containment systems and dumping
the faecal sludge and septage in drains, water bodies and open areas, causing high
level of environmental pollution and health risks. Many Indian cities are already
suffering the consequences in the form of health ailments and serious pollution of
water and soil resources. Most of the operators do not decant the septage in
treatment plants due to non-availability of the same. In some cases, treatment
plants are so distant that it deters the operators to decant there due to high fuel/
operational costs.

Initiative

WASH Institute has developed an innovative onsite faecal sludge treatment
technology called Mobile septage Treatment Unit (MTU). As septage extracted from
the septic tanks consists of 90-95% liquid and 5-10% solid. Treating the liquid on the
spot addresses the major challenges related to Faecal Sludge and Septage
Management (FSSM). There is no similar product in the market that enables the
effluents to go through the treatment process and discharges the treated effluent.

Mounted on a small truck, the on-site mobile treatment unit works on the concept
of solid-liquid separation, sludge thickening and effluent treatment process. While
the liquid is separated from the solid, the effluent passes through the treatment
process and disposes the treated effluent. The characteristics of the treated effluent
are well below the existing CPCB norms of wastewater disposal. The sludge
thickening process helps further in reducing the moisture content in the sludge.
WASH Institute has assembled four MTUs of which three Units are having a capacity
of treating 3000 litres per hour. The fourth Unit can treat up to 6000 litres per hour.
It may be noted that the MTU is designed to empty & treat septage from sealed
household septic tanks only, not from unsealed septic tanks or leach pits.

The MTU treats the effluent 100% and sludge gets collected in the centrifuge. On
an average, the MTU treats 3-4 septic tanks depending on the storage capacity of
the tank. At the end of the day, the sludge collected is taken for secondary treatment
to drying beds or existing STPs. WASH Institute is converting the thickened sludge
into Briquettes (low cost replacement for Charcoal).

In general, the septage consists of higher volume of liquid than solid and most of
the truck operators have to carry the entire septage (solid & liquid) to the treatment/
disposal sites. This puts extra burden on transportation cost. Higher flow rate of
MTU helps to empty and treat more number of septic tanks in a day. This will bring
down the truck operational cost, especially fuel cost and maximize the profit. If
the truck operators pass on this benefit to the households/customers, then the
customers will have to pay less for desludging services. Secondly, the treatment
facilities will also benefit due to less load (for treatment). The MTU is technically
and financially validated and is operational.
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Process

The initiative was commenced in August 2017 in Dindigul, Tamil Nadu and since
then the operations have expanded and covered the districts of Coimbatore, Karur
and Madurai (Tamil Nadu). The journey has been overwhelming since the technology
has treated 350 household septic tanks, 25 community septic tanks and 60 schools/
colleges septic tanks, thus far. In addition to this MTU has created excitement and
enthusiasm among ULBs. It is expected that MTU will be a game changer once it is
commercialized especially in Medium and Small towns.

Impact

The MTU attempts to address several barriers to achieving safely managed septic
waste. The expected impact of this technology thereby is to facilitate a safer
environment by preventing discharge of contaminated seepage into the open
environment and water bodies, thereby reducing the sanitation related diseases.
This will allow more livelihood opportunities in the desludging business. The total
cost of each Mobile septage Treatment Unit is much lower than the conventional
septage emptying trucks used by the private operators. An operator can empty
multiple septic tanks in a day, since they would not have to carry the effluent load
to the dumping sites, located in the outskirts.

In its efforts to improve the deteriorating sanitation situation in Kerala in aftermath
of heavy rainfall and flood, WASH Institute, in close partnership with UNICEF,
intervened in four severely flood affected districts of Alappuzha, Pathanamthitta,
Thrissur and Ernakulam. The need of the hour was to make the toilets operational
that were submerged in the floodwater. The toilet septic tanks were filled with
water and needed to be emptied safely. The technology mounted on four trucks
treated a total of 9,18,222 litre of septage from the septic tanks in 156 locations
across 60 camps that benefitted 84,965 (34,965 people served in relief camps and
approximately 50,000 people served in the intervened public institutions) directly.
If this was not done on rapid scale, it could have led to severe health risk.

MTU has been awarded a National Level Award by Ministry of Housing and Urban
Affairs (MoHUA), Government of India on “Technology Challenge for identifying
and promoting solutions for cleaning and maintenance of septic tanks which
eliminated the need for human entry” category. Furthermore, MTU has also been
recommended as a viable option for emptying and treating septage by MOHUA In
January 2020, MTU was awarded by FICCI under the Water Initiatives by NGO
category.

Potential for replication

The MTU has been designed in such a way that it is easy to operate and maintain in
different geographical areas with different weather patterns. The total cost of
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each mobile treatment unit is much lower than the septage emptying trucks used
by the private operators.

The technology can be operated with lesser human resources and the spare parts
of the MTU are also available locally. The product is market ready, and is expected
to be scalable and sustainable because of its low capital and operational costs as
compared to the FSTPs and STPs. The technology is expected to be a viable
replacement for the treatment plants, especially in small and medium towns and
the operators using MTUs are expected to make considerable profits in the desludging
business.
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Kam Rescue Van for Safety and
Protection of Sanitation Workers

Kam-Avida Enviro Engg*

Abstract

Sanitation workers in India constantly face threat to their life and dignity. The
current methodology of man-entry for sewer and septic tank cleaning often results
in occupational health hazards or fatality. Kam-Avida Enviro Eng. Pvt. Ltd wishes
to address this challenge through its Kam Rescue Van (KRV).

Context

Data shows that one sanitation worker dies every five days in India. Each time such
a casualty occurs, the country’s image takes a beating beyond control. These
premature deaths of the Swachhagrahis would completely cripple their family,
both economically and socially. The health issues that sanitation workers face, in
the event of their survival in the hazardous occupation, are financially far more
devastating. Moreover, the profession of cleaning and maintenance of sewer and
septic tanks is highly looked down upon in India. This is in extreme contrast to the
conditions in advanced countries, where dignity of labour is ensured while fetching
an average income of 20 pounds per hour. India cannot emerge as a super-power
country until and unless these challenges are addressed forthwith.

The “Prohibition of Employment as Manual Scavengers and their Rehabilitation
Act, 2013” has prescribed procedures to be followed before, during and post man
entry to overcome the risk of illnesses and death while carrying out sanitation
related activities. However, implementation will only be possible by ensuring the
required hardware (Personal Protective Equipment, Safety Devices, Tools, Etc.) for
its compliance is available on site, under one roof.

* Contact Details : Founder: Manohar Krishna, E-mail: mk@kam-avida.com and
mktgservices4@kam-avida.in, Phone: 9850557073
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Initiative

The Kam Rescue Van, India’s first chassis mounted emergency rescue van enables a
ULB to enforce the required hardware (Personal Protective Equipment, Safety
Devices, Tools, Etc.) for onsite compliance under one roof. The availability of the
Kam Rescue Van will enable ULB officials to comply with the procedures as laid
down in the Act. This will maximize the sanitation workers/ swachhagrahi’s safety
while minimizing fatality and other health hazards. It is the absence of such hardware
on site that forces the ULB officials to circumvent the processes laid down in the
Act, resulting in accidents, deaths and permanent health hazards to the sanitation
workers. Having addressed the issue of safety and protection, this facility will help
change the negative perception related with the occupation of a sanitation worker.
It will also greatly enhance the self-esteem of the sanitation workers, and will
enable him to live a life of dignity.

Impact

The impact created by Kam-Avida Enviro Engg. Pvt. Limited is measurable. The
sanitation workers would now enter the sewer under the prescribed working
conditions and would be adequately prepared as per the “Prohibition of Employment
as Manual Scavengers and their Rehabilitation Act, 2013”. The working conditions
for the sanitation workers would be much safer and more hygienic. The fatality
rate is also expected to come down drastically. Also, the cost incurred as medical
expenses due to the occupational health hazards suffered by this target group
would also diminish because of the use of PPEs and safety equipment. This would
also bring a behavioural change amongst the Swachhagrahis and make them more
cautious about their health and safety.

Potential for Replication

Kam-Avida Enviro Engg. Pvt. aims to scale its solution, approach as many numbers
of ULBs as possible, provide more KRVs per ULB, and make sanitation workers
skilled. The man going into the sewer would also be specialised personnel who will
comply with the SOP of the “Prohibition of Employment as Manual Scavengers and
their Rehabilitation Act, 2013”.
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One Home – One Toilet Model

Shelter Associates*

Abstract

Practice of open defecation, unhygienic habits and poor sanitation are major
hazards to any nation. Responsible organisations, professionals and individual should
do their best to address these issues. Shelter Associates, a Civil Society Organization
established in 1994, works in slums and informal settlements to provide technical
support, facilitate access to improved housing and essential services to the
financially weaker sections. Aligning with the United Nation’s goals, SA’s project,
‘One Home One Toilet’ (OHOT) caters to the basic need of sanitation and hygiene
through creation of spatial data, mobilizing communities and delivering toilets
through a cost sharing model. The OHOT project is implemented across seven
cities in Maharashtra covering more than 20000 toilets. It impacted over 370000
individuals directly and indirectly.

Context

Poor sanitation practices pose health, environmental and personal safety risks to
people, especially women and those living in slums. Globally, two billion people do
not have basic sanitation facilities such as toilets or latrines. More than 44% of
India’s population practices open defecation, according to UNICEF. Community toilets
are expensive to build, difficult to maintain, and have high recurring costs. The
Swachh Bharat model of providing household toilets also has inherent gaps, the
biggest one being, sustained toilet usage by beneficiaries.

Initiative

Granular spatial data is the need of the hour, which will help find out gaps in the
delivery of essential services and infrastructure to the urban poor.  Based on the
data that was collected by Shelter Associates from slums across cities, through
poverty mapping and household surveys done, it was evident that access to safe

* Contact Details : Founder: Pratima Joshi, E-mail: info@shelter-associates.org,
Phone: 020 24440363
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sanitation was acutely missing and there is still a huge gap between sanitation
services and the toilet delivery. Keeping this in mind, Shelter Associates has signed
a Memorandum of Understanding with various Municipal Corporations for reaching
out to vulnerable families for facilitation of household toilet project through the
‘One Home One Toilet’ model which is a robust and replicable 3-step process
developed over seven years of experimentation, trials and implementation, in small
and large cities. The ‘One Home One Toilet’ is a very inclusive approach where SA
works closely with the municipal corporation officials, right from validating data
to toilet delivery.

Key differentiators of OHOT model are as follows:

 Data Driven Approach

GIS Maps developed by SA helps ensure that the requisite infrastructure (sewage
pipes or septic tanks) and toilets are provided in the right location, keeping in
mind topography, road access conditions, family characteristics and
neighborhood—information that lists of data simply cannot provide. Data
experts at SA share spatial data knowledge through workshops with Sanitary
Inspectors and Engineers at various Municipal Corporations of cities where the
‘One Home One Toilet’ sanitation model is put to practice. These officers
could also carry out more micro-level interventions without having to rely on
inadequate secondary data. The data also helps in identifying the untapped
pockets in slums where mobilization needs to be undertaken.

 Inclusive Approach

SA’s model involves the Municipality and the community right at the core of
its work. Spatial maps are shared with the ULBs who validate and legitimize
the data and use it for other poverty alleviation projects as well. Municipal
engineers and officers often attend community meetings so as to build trust
amongst slum residents, and where needed, make budgetary provisions to
build and improve the sewerage networks which are essential before building
toilets.

SA also strongly emphasizes on including community voices in the delivery of
toilets. It takes note of the specific needs with respect to toilet design and
addresses questions and concerns. Follow-ups are done at individual household
level to make sure that the OHOT model is adapted to suit people’s
requirements.

SA has facilitated 20000 individual household toilets. ULBs have invested
Rs.18.74 crore in laying and repairing drainage lines; around Rs.40 crore were
leveraged by SA in facilitating individual toilets while the beneficiaries invested
around Rs.17 crores in the masonry cost.
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 Regular Monitoring

For each city that SA works in, it has assigned a team leader that monitors the
work done by every field staff on a daily basis. They monitor the surveys
conducted, the reach of community mobilization activities, and finally the
delivery of materials and construction progress. This information is updated
on a web-based platform to make it accessible to the entire team. Such close
monitoring has been very useful because it enables to identify and resolve
bottlenecks in the process at a rapid speed.

 Scalability

The Pune Municipal Corporation adopted this model with SA’s support, thereby
achieving the 1st rank across India under SBM for the delivery of over 46500
home toilets in the slums of Pune. Several other Municipal Corporations across
the cities of Navi Mumbai, Panvel, Pimpri-Chinchwad, Kolhapur and Thane are
replicating SA’s OHOT model in delivery of household sanitation under SBM.

 Traceability

A Toilet Completion Factsheet, including family details and a photo of the
finished toilet, is filed for every toilet and linked to a specific house on the
GIS Map. Subject to privacy procedures, a government officer or donor can
access these online factsheets to see the exact household on the GIS Maps
where the toilet is built, allowing for a transparent and traceable use of funds.

Process

SA’s OHOT model adopts 3 key steps:

 Creation of Spatial Data using GIS and Google earth

 Community Mobilization across all age groups and genders

 Delivery of household toilets through a cost sharing model.

1. Data Mapping

One of the main barriers in effective implementation of welfare programmes is the
lack of cohesive, accurate data. Hence, SA made mapping of slum data a vital
component of its work. The process includes creating spatial data with the use of
GIS technology and Google Earth by mapping urban slum households and conducting
slum infrastructure and individual household-level surveys to target those with the
highest level of vulnerability which is then validated by the ULBs of the City Municipal
Corporation. This data is regularly updated on SA website and shared with the ULB.
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2. Mobilizing Communities

The second step is to create awareness, bring about behavioural change, and
generate demand for household toilets in the community. The data maps help Shelter
Associates to have deep and meaningful discussions through community meetings,
a series of workshops, activities and focused group discussions with women, children,
adolescent girls and boys and men to bring about a behavioural change and create
demand for household toilets, thus improving community health and living
conditions. Unlike normal mobilization activities, SA creates a rapport and engages
a cross-section of the community throughout the process. Some unique activities
conceptualised are (i) Toilet picnic where children are taken around community
toilets, (ii) transect walks where communities are made aware of their slum
situation, (iii) contest and activities around the home toilet, (iv) creation of toilet
soldiers where children are trained to make the communities aware of the sanitation
situation, (v) hand wash activity, etc. Moreover, local committees (Samiti) are formed
which comprise of local community members who are linked to the respective
ward office and are trained to flag civic issues even after SA’s withdrawal from the
community.
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3. Delivering Toilets

The last step is the delivery of a household toilet on a cost sharing basis, where the
construction material is provided at the doorstep of the beneficiary. The cost of
construction is borne by the beneficiaries, bringing in a sense of ownership and
pride. This also enables construction of customized toilets tailored to their needs.
It is also evident that over time, families take pride in this asset and often get their
houses upgraded because of their elevated sense of well-being.
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Impact

SA conducts regular internal impact assessments on 15% sample size of households
who have benefited from a toilet and the findings have been very encouraging
where a tremendous impact has been seen in the slum dwellers through various
socio-economic benefits:

 Improving menstrual hygiene and reproductive health for girls and women

 Improvement in nutrition and digestive health since women now don’t skip
food or water due to fear of visiting ‘community Toilet’ (CT)

 Safety of over 70% of women who report sexual harassment when using CTs.

 Not having to queue up at the CT saved time

 Sick and elderly are at ease

 CTs are hotspots for garbage, sewage and crime which is reduced

 Revenue generation and livelihood opportunities for the masons living here

A third-party impact assessment was done by Gokhale Institute of Social Studies
and below are some of the findings:

1. 92% individuals use these toilets

2. UTIs among women fell from 23.9% to 4.8%

3. 52.5% of families also upgraded their house (new flooring, brick walls etc)
due to an elevated status of well-being and pride

4. 60% of women reported improved personal safety due to household toilets

5. 75% families reported that improved accessibility for elders, disabled people
and children was a key benefit of a household toilet

6. Presence of flies around the house dropped from 62% to 21%

The OHOT model has a broad impact on the lives of slum residents. This model
solves not only the sanitation problems relating to health, safety and environment
but also provides a data driven mechanism that supports effective policy
implementation and government fund utilization.

Potential for Replication

SA has launched an easily replicable toolkit (http://shelter-associates.org/) which
details the step-by-step process followed for the OHOT model so that like-minded
NGOs and organizations can successfully replicate. The model has proven its
replicability across cities with varied sizes, characters, densities etc. The toolkit is
also validated and uploaded on Government of India’s Swachh Bharat urban website.
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Safety, Equity and Dignity for Sanitation Workers

Urban Management Centre*

Abstract

Within the urban poor communities, sanitation workers are one of the most
stigmatized and excluded populations of the country and their upliftment is critical
to ensure inclusivity and equity. Urban Management Centre brings convergence
between the Swachh Bharat Mission (SBM) and the Deendayal Antyoday Yojana-
National Urban Livelihoods Mission (DAY-NULM) in urban areas, and addresses the
social challenge of providing safety, equity and dignity to sanitation workers who
are one the most vulnerable groups in our cities. The intervention focuses on
visibility of the invisible sanitation workforce, federating them under the NULM
program structure, providing access to a plethora of existing central and state
government safety net schemes.

Context

Indian cities will require an army of skilled human resources to not only continue
the momentum of constructing toilets, but also for effective faecal sludge and
septage management (FSSM). The sanitation workers who work on faecal sludge
are the poorest and most disadvantaged of them all. There is scant respect for the
work they do, and almost little or no protective equipment is provided to them.
This results in regular accidents that lead to loss of life and dignity for these workers.
Sanitation workers bear the multiple stigmas of offensive and unclean work, low
wages and a highly dangerous form of employment that results in long-term health
impairment and an unacceptably high chance of accidental death. The situation is
not dissimilar in the solid waste management (SWM) sector. Although waste pickers
contribute to the local economy, to public health and safety, and to environmental
sustainability, they face low social status. They live in deplorable living and working
conditions, and they get very little support from local governments.

* Contact Details : Founder: Manvita Baradi, E-mail: manvita@umcasia.org,
Phone: +91-98240 92145
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The Government of India (GOI) launched Swachh Bharat Mission (SBM) with a vision
to eliminate open defecation, ensure safe Solid Waste Management and eradicate
manual scavenging. Subsequently, the Atal Mission for Rejuvenation and Urban
Transformations (AMRUT) programme was launched to support cities for developing
systems for wastewater management. Furthermore, the GOI launched the National
Policy on Faecal Sludge and Septage Management (FSSM) to ensure safe and
sustainable sanitation across the sanitation value chain with containment,
extraction, transportation, treatment, and disposal/re-use of all faecal sludge,
septage and other liquid waste and their by-products and end-products.

The momentum that SBM has created towards safe sanitation provides a huge
opportunity to link livelihoods creation for urban poor. However, while almost 6.96
million individual household toilets have been constructed under the SBM urban,
the linkages in the sanitation value chain in urban India are patchy. The Deendayal
Antyoday Yojana-National Urban Livelihoods Mission (DAY-NULM) which envisages
creation of livelihood opportunities for the urban poor has been relatively silent
about creating jobs in the sanitation sector.

Even though responsible for management of waste and sustenance of sanitation
value chain in all cities of India, within the urban poor communities, sanitation
workers are one of the most stigmatized and excluded populations of the country.
When working on facilities like sewerage systems, drains, septic tanks or toilet
pits, sanitation workers directly interface with faecal matter. They lack access to
protective equipment, to safe working environment and to social and economic
benefits including like minimum wage, health check-up and insurance. Safety, equity
and dignity of sanitation workers is critical for their upliftment and ensuring
inclusivity.

Initiative

Urban Management Centre’s objective is to provide safety, equity and dignity to
sanitation workers and foster sanitation livelihoods by bringing in convergence
between the SBM and DAY-NULM in urban areas.

UMC is working on the principles of Inclusivity, Equity and Empowerment. It is
focusing on supporting government programmes such as the DAY-NULM) to empower
vulnerable groups like sanitation workers including informal workers, transgenders
and poor women by collectivizing them into Self Help Groups (SHGs) to provide
them voice and agency.

UMC is facilitating upskilling of these marginalized community members in their
present or alternative livelihood option based on their choice. These livelihood
opportunities exist along sanitation and waste management value chains, such as
collection and transportation of waste, processing and converting municipal solid
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waste to wealth (value-added by-products), operation & maintenance of sanitation
facilities, as well as management of resource centres under the ambit of SBM-U.

Further, UMC has been engaging multi-stakeholders in select states to create
awareness about and streamline access to social and financial entitlements.
Moreover, the convergence program promotes framework and models to strengthen
our work on urban poor SHGs for better health, nutrition layering and messaging,
in the most vulnerable groups.

Specific interventions undertaken to achieve UMC’s objectives are mentioned below:

 Building eco-system for safe working environment: Access to adequate
protective equipment and machinery is prime to ensuring safe work environment.
UMC is supporting the pilot states to standardise and regulate delivery of
sanitation services by amending necessary bye-laws, developing model contracts
and standard operating procedures. Further, UMC is helping the pilot cities to
devise a Registration Framework to formally recognize all sanitation workers.
The service providers, both public and private, shall be sensitized to ensure
that sanitation workers are given the minimum wages and hardship allowance
as per the risks and hazards they face at work. It shall also be mandated to
provide regular health check-ups for sanitation workers to observe occupational
health and safety. UMC shall also work upon spreading awareness amongst service
seekers regarding the importance of work performed by sanitation workers and
their responsibility as employers under Prohibition of Employment as Manual
Scavengers and their Rehabilitation Act, 2013.

 Formation of Common Interest Groups (CIG) of sanitation workers: The scope
of nurturing occupation-based groups is wide under DAY-NULM and exists in the
programme as a mandate. The CIG consists of both men and women engaged in
vulnerable occupations and are federated under the DAY-NULM along with other
SHGs. This has enabled sanitation workers to also receive benefits such as access
to various safety schemes of the Government.

 Formation of Sanitation-Sub Committees at Area Level Federations (ALF):
Similar to education/loan sub-committees that are typically formed within the
ALF, Sanitation/Waste Management sub-committees are also formed to help
collate and voice sanitation concerns to urban local bodies (ULBs). ALFs appoint
a Sanitation/Waste Management Community Resource Person (CRP), to track
and oversee day-to-day activities related to sanitation and waste management;

 Providing alternate livelihood avenues to existing sanitation workers:
Counselling of existing sanitation workers providing them opportunities for
adopting alternative livelihoods.
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o Vocationalizing the sanitation sector by developing specific Qualification
Packs/National Occupation Standards (QP-NOS) in the faecal sludge
management sector. New QPs for Septic Tank Technician, Desludging Operator
and Faecal Sludge Treatment Plant Technician have been developed and
relevant training materials, TOTs have been prepared.

o Upskilling opportunities for existing sanitation workers, offering bridge
courses under the Recognition of Prior Learning (RPL) modality of skilling.

 Supporting sanitation workers to set up sanitation micro enterprises by
improving their access to soft loans and EDP support.

 Supporting the institution of Swachhata Excellence Awards recognising ULBs
and area level federations for inclusion of SHGs in furthering the Swachh Bharat
Mission, DAY-NULM Swachhata Excellence Awards (SEA) have been instituted by
MoHUA to recognize the ALFs, CLFs and ULBs working towards achieving
sanitation outcomes with their communities and promoting dignified livelihoods
in the sanitation sector.

Process

While many legislations and guidelines mandate that sanitation workers must always
be properly equipped and have access to protective equipment, we are yet to
eradicate manual scavenging. Furthermore, even though the sanitation workers
face high occupational hazards and risks, they possess low levels of skills and are
severely underpaid. Additionally, without a well-equipped and well-trained cadre
of sanitation workers, the impact of having a sanitation infrastructure would be
lesser than desired.

UMC’s work under DAY-NULM support has established that sanitation workers are
invisible and are excluded under most national and state schemes. Even the States
which have run a successful urban poverty alleviation programme since early 2000
and have strong SHGs (for example, Andhra Pradesh and Telangana), don’t have
their sanitation workers under the fold of SHGs. Even though, there are numerous
social benefit schemes available for them, these are difficult and cumbersome to
access owing to lack of convergence amongst stakeholders or due to lack of
awareness and information.

Thus, UMC designed this initiative to enhance the skills of sanitation workers to
engage in safe practices, empower them to choose alternative livelihoods and
collectivize them to raise their voice and use their negotiation skills for improved
working conditions.

UMC’s unique approach has led to mission strengthening of DAY-NULM. UMC supported
designing and deployment of necessary performance monitoring and evaluation
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systems at all National, State and ULBs levels to develop SPARK. This State
performance ranking system encouraged a healthy competition among states and
cities to improve their reporting and enhance their performance across the NULM
components. UMC also facilitates empanelment of training resource organisations
to provide training support to state and city officials for upskilling sanitation workers.
Revised mission architecture and financing support for SHGs, ALFs and city level
federations have been approved by the Executive Council of MoHUA and are awaiting
cabinet approval (advocacy and support for these approvals will continue in the
proposed next phase of the programme).

The convergence possibilities of SHGs and sanitation workers in Swachh Bharat
Mission have been piloted across the intervention cities in Odisha and Telangana.
For instance, in Warangal, women assistant masons have been trained to become
masons who have been engaged by the Greater Warangal Municipal Corporation to
help convert insanitary toilets to sanitary toilets. These pilot initiatives have helped
test the proof of concept which is now being scaled up in other cities of Odisha and
nationally. In Odisha, UMC helped implement one of the first skilling programs-RPL
for sanitation workers with a focus on desludging activities. The team has also
facilitated the formation of 20 sanitation sub-committees at the ALF level. These
sanitation sub-committees then raise these issues to the ward officers and lead in
getting these resolved.

Impact

The programme has created some best practices in setting up enterprises for
sanitation livelihoods which can be replicated throughout the country.

The project is being implemented at four levels. To ensure sustenance of the
program, the innovative idea inculcates a bottom-up as well as a top-down approach
with learnings from communities to ULB to state and to MoHUA, and vice versa.

UMC has supported NULM functionaries by conducting training and workshops at
state level in the states of Odisha and Telangana. It has provided hand holding
support to SHGs, ALFs and City Level Federations (CLF). Several RPL workshops
were also conducted for skill building. Various Self Employment and Entrepreneurship
programs have been supported like Sanitary Pad Production Enterprise, O&M of
Community and Public Toilets, O&M of Material Recovery Facility and Micro
Composting Centres, Door to Door Waste Collection, and Upscaling of the dry waste
have already been implemented in the cities of these two pilot states.

UMC also provides handholding support to enterprises and helps them establish
forward linkages of SHGs with the ULBs through formal contracts, work orders or
agreement. The impact can be seen from the change it has brought in the lives of
the urban poor, women and informal sanitation workers. These groups earlier had
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worked in extremely unhygienic, hazardous conditions, and now have a platform
to voice their concerns and access all social safety schemes that they are entitled
to.

As many as 35 CIGs of informal sanitation workers have been formed in the cities of
Dhenkanal, Paradeep, Warangal and Bhubaneswar. The robust MIS system developed
under DAY-NULM, captures data for each component under NULM. UMC continuously
tracks and analyses data of the sanitation based Self Help Groups, enterprises,
workshops, trainings and RPL. UMC also supports MoHUA to make appropriate changes
to the MIS framework to support capture of data from ULBs and states.

Potential for Replication

UMC has worked with the pilot cities to promote the idea of convergence between
DAY-NULM & SBM, by implementing various pilot projects and creating the best
practices.

UMC worked closely with the NULM functionaries within the cities like Community
organisers and started recognizing the sanitation workers within the city. These
sanitation workers were then federated to form the CIGs (these included formation
of male SHG groups belonging to vulnerable communities such as sanitation workers,
manual scavengers, etc.).

Moreover, UMC is working to strengthen the link between the SHGs and livelihood
through the Resource Organisations/Community Resource Persons (through ALF/
CLF) who will nurture SHGs in this direction through trainings, business plan,
enhancing the existing livelihoods of SHG members etc. UMC’s advocacy with the
Government resulted in the ALFs being mandated to form the sanitation sub-
committee and hence create awareness regarding sanitation issues within their
communities and SHG members. These members have been designated as the
Swachhata Sathis in the cities of Odisha who have now started campaigning and
promoting the IEC campaign for the state government. The CIGs formed have been
supported for upskilling through the Recognition of Prior Learning course which is
being recognized by the Ministry of Skills Development and Entrepreneurship. UMC
has linked these SHG groups to the ULB to provide them livelihoods like O&M of
Community toilets, desludging operations, O&M of Material recovery facility and
working at FSTP.

Hence, UMC has mobilized the SHGs to improve ULB’s sanitation service delivery to
the citizens through formal registration/ empanelment of the sanitation enterprises/
service providers in the ULB.
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Loocafe Luxury Toilets

Ixora Corporate Services*

Abstract

Toilets in public areas are often perceived to be extremely dirty, unhygienic, and
a hub of germs and infections. While we are very close towards achieving the
prestigious goal of open defecation free India, the poor state of public toilets and
women hygiene still remains a big challenge. Addressing these challenges, Loocafe,
a Swachh Start-up,offers innovative free to use, clean luxury public toiletswith a
Retail/ATM, free WiFi facility, and an attached café. These containerized toilets
exceed the ODF++ norms and have over 10000 users per day alone. They are fringed
by a set of pretty green plants, and are easy to shift and relocate in case of road
expansions.

Context

The survey report titled ‘Say No to Dirty Toilets’ against dirty public washrooms
covered about 20,000 women between the age group of 18-50 years spread through
social media sites, across Delhi, Mumbai, Chandigarh, Hyderabad, Bangalore,
Lucknow, Chennai, Pune, Patna and Kolkata. 90 per cent of women state that the
public washrooms in the outdoor environment be it the workplace, shopping malls
or hotels are not clean and suitable to use in the country.

Dirty washrooms/are key triggers of Urinary Tract Infection (UTI).65.2 per cent of
our women respondents revealed the risk of urinary tract infection associated with
dirty public toilets. Most of the travellers and shoppers admitted that holding urine
is the only alternative for using dirty toilets followed with pee in semi-squat position
and wiping dirty toilets. The survey highlights that millennial are not ready to
compromise when it comes to feminine hygiene and safety. Smaller cities are aware
of the grievances of UTI and are concerned about the state of public washrooms in
their respective regions. Women use alternatives to tackle the issue which can

* Contact Details : Founder: AbhishekNath-  MD & CEO
E-mail:abhishek@icscorp.co.in; chakks@icscorp.co.in
Phone:9701490333, 8007601196
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have future implications on health. Holding urine for a long period can cause kidney
stones, weaken bladder muscles and other severe kidney disorders. Semi-squatting
leads to prolonged pain in knee joints and pelvic muscles. These alternatives become
a nightmare for women, especially during old age.

A report titled True Cost of Sanitation, which was published jointly by the LIXIL
Group Corporation, Water Aid and Oxford Economics, found that lack of access to
sanitation cost India 5.2% of its GDP in 2015. It is high time that the nation addresses
the poor state of women hygiene at public toilets.

Initiative

To address the above mentioned challenges, Ixora Corporate Services has innovated
“Loocafe”, which is a combination of Washroom + Café. “Loocafé’’ is India’s First
ODF ++ Compliant Free to Use Public Washroom. It is a strong sustainable model
under smart cities initiatives. Loocafe is built on used shipping containers, with an
optimum space of 170 sq ft with retrofit of a premium free to use washrooms for
ladies, gents and disabled  the  remaining  space is utilized for a small café. The
design and architecture of this innovation allows the innovation to be self-sustaining
as the majority of toilets fail due to maintenance and lack of control. Technology
built for Loocafe is based on Artificial Intelligence (AI) and Internet of Things (IOT)
enabled, which transmits stink – smell levels, energy, user data, and is monitored
by a 24/7  central command centre, ensuring safe, clean, hygienic washrooms for
every user. Unlike the existing models, Loocafe emphasizes women security, feminine
hygiene, sanitary napkin dispensers, baby feeding, diaper changing, and features
in every unit. With dwindling green cover in cities, Loocafe is designed with Green
Lung spaces providing greener, cleaner surroundings.

Process

The innovators visited a lot of public toilets in the city of Hyderabad, and found
most of them to be horrible and unusable.They kept brainstorming, and invented
Loocafé, a café thatgenerates revenue to operate the 24*7 loo. The operating
expenditure incurred in hiring the staff and food cost is recovered with the
sales generated via the café. The Café canbe converted into a retail counter,
medical shop, fulfillment centers for E-retail also generating rentalrevenues.
The advertisement space built in the Loocafe on the top, doors, and walls also
generates revenue. Loocafe is patented under the trademark law, and can be
used or replicated in any part of the world. Ixora group holds the right for the
same.The model is sustainable and scalable as the cafe will always continue to
generate revenuerequiredforfunctioningofthepublictoilet.
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Impact

Loocafe was selected as the best urban sanitation concept by the Urban
Development Ministry at Gujarat, presided by the Prime Minister of India. 66units
of the Loocafehave been installed within the GHMC limits of Hyderabad through a
tender process. Ixora has implemented 20 units till now on the ground in the last
6 months, and hasbeen running the same successfully- creating ODF ++ compliant
public washrooms. So far the Ixora group has self- funded and installed 15
Loocafe’sin the city of Hyderabad, helping the city in its Swachh Ranking
considerably. Various other city corporations alsohave beeninspired by the concept
of Loocafe; Chennai has given 6 Installation orders and they are expected to go
upto 50; Bangalore and Jammu are wanting to have over 100 Loocafe installations.
Ixora has been obtaining permissions for installing Loocafe’sin other cities, airports,
etc as well.Loocafehas been awarded Top 25 Innovative Companies of 2019 by
CII.

Potential for replication

Loocafe is a path breaking innovation which is changing the entire Urban Community
and Public toilet scene as 95% of toilets fail because of sustainability issues. These
self-sustaining public toilets are the best solution to provide cleaner, safer and
hygienic washrooms to urban population. They can be easilyinstalled and de-installed
as well- providing the best solution to cities which are facing regular road widening,
sewerage lines, non availability etc. Ixora expects more than 10,000 Loocafe
installations across India in 2-3 yearstime period.
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Inside a Loocafe
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Pee Safe Toilet Seat Sanitizer Spray

Redcliffe Hygiene Private Limited*

Abstract

One of the biggest reasons why intimate hygiene remains the most ignored aspect
in India isthe lack of awareness of its true implications. The societal mind-set has
been to discourageand distance from discussions related to menstruation and
various other feminine intimatehygiene topics. Pee Safe aims to raise awareness
amongst all Indian women about how there is no stigma in discussing and focusing
on intimate hygiene. A woman is the engine that runs a household – and also dons
many other hats - and if she continues to suffer this avoidable trauma then it
makes a negative impact on the wellness of the entire household. With the help of
likeminded individuals, Pee Safe is working towards bringing about a change of
mindset in women thereby enabling them with better and safer hygiene options.

Challenge

While men can do the job standing, women are always surrounded by apprehensions
whenever they need to use a public toilet. They become extremely conscious doing
the half sit-half stand stance while attending to nature’s calls in a public restroom,
precariously avoiding a touch down for fear of dangerous infections. Several others,
do not even have access to washrooms given the social stigma attached to it and
are forced to go out in the open. Putting away peeing for a later time can be even
more risky! And anyone who has experienced a urinary tract infection (UTI) can
probably vouch for that terrible burning feeling and relentless need to pee. The
odds as you see are clearly not in favor of women here. Statistics indicate that
around 10 million women in India, and 200 million women across the globe suffer
from Urinary Tract Infections every year - a disease which is an adverse consequence
of unclean and unhygienic washrooms. UTI affects more than 50% women at least
once in their lifetime and it relapses at least 30% to 40% of the times.

* Contact Details : Founder(s): Vikas Bagaria (founder and CEO), Srijana Bagaria
and Dheeraj Jain (co-founders), E-mail: vikas@peesafe.com,
Phone:  +91 98110 44605
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Lack of awarerness and associated myths around personal hygiene is an issue that
plagues our society. A major chunk of the population remains ignorant about
washroom hygiene, and does not observe even basic things like putting up the
toilet seat after use; generating the risk of bathroom borne diseases like diarrhoea
and UTI. While there is little awareness about clean and hygienic toilets, not much
has been done to ensure a 100% safe and sanitized washroom experience for women.
Not only is the issue of good sanitation hygiene largely ignored, the taboo associated
to it is a hinderance to creating awareness.

Any developing economy can flourish only when its people are healthy. Health is an
outcome of hygiene and sanitation – at the individual and societal levels. For India
to be rid of the burden of diseases, the government must look at providing more
impetus to awareness around personal and preventive hygiene and promote start-
ups working towards this.

Apart from other aspects, it is important that the Government of India includes
policies that aid this sector through better regulation. This will also allow for more
foreign investment opportunities. There is also a need to simplify the taxation
process and make early stage funding easier for startups at least for the first five
years. This will facilitate foreign investment and promote more innovations in line
with the government’s Make in India campaign.

There is also a need to increase the spending on healthcare, which is currently
thelowest in India.  Though there is some awareness, the need of the hour is to
promote players making products and solutions that help women maintain good
intimate hygiene and remain free of infections. In the past 5 years, both government
and private players in this industry have been highly vocal about ‘female hygiene’
both offline and online.

Initiative

Women’s health has probably been an overused and the most alien phrase in India
for the longest time – overused due to the number of start-ups in the segment in
the recent past and alien because the use of femtech products continues to be
minimal. Femtech, a relatively new industry, in its true essence aims to effectively
address some of the age-old problems women have been facing and is projected to
be the next big thing in the women’s health and hygiene market. This industry
promotes the use of digital health applications such as hygiene products,diagnostics,
reproductive health monitoring systems, etc. to better enable women to takecontrol
of their health by improving accessibility and monitoring.

Pee Safe toilet sanitizer spray was launched to address the issue of an increasing
number of cases of UTI in Indian women. It is a perfect solution that cleans the
toilet seat of a western commode, which by being in contact with the body, harbours



Pee Safe Toilet Seat Sanitizer Spray    37

disease causing germs. This toilet seat sanitizer sanitizes the toilet seat, kills 99.99%
germs within 10 seconds, and reduces the risk of UTIs.  It can also be used as a
multi surface disinfectant spray for homes and office as well. Pee Safe has always
given paramount importance to R&D to create path-breaking products and shall
continue to do so. The organization is always on a mission to innovate and create
high-quality, environment-friendly hygiene products. The acceptance and recognition
of Pee Safe toilet sanitizer in the market speaks volumes about its quality and
brand value amidst tough competition. The organization has built a high level of
trust among the consumers due to which the product constitutes 95% of the market
in the toilet seat sanitizer category. Its global and Indian market potential are
predicted to be as high as 5 billion dollars and Rs 1500 crores respectively (where
Rs 450-500 crores is for personal out of home market, and Rs 900 crores is for
household usage).

Process

Pee Safe started as a leader in the women’s health product category and has now
expanded into a startup committed to the overall cause of personal hygiene.

The idea of Pee Safe stemmed from its founders personal experience whenduring a
road trip, Vikas’s wife Srijana contracted a serious urinary tract infection
(UTI).Understanding how several other women might be going through the same
experience, theyset out to find a solution. Theysaw anopportunity to contribute
both at a societal level as well as on the business front and Pee Safe was born.

The flagship product for Pee Safe was the toilet seat sanitizer spray, which is the
first such product in India. It is dermatologically tested and can kill 99.9% of harmful
microbes that are present on anunhygienic toilet seat within 10 seconds of
application. It is a travel-friendly product andwas commercially launched in 2013.
By October 2015, over 100,000 units had been sold.

Pee Safe has now expanded their range of products to include eco-friendly sanitary
pads, organiccotton tampons, menstrual cups, panty liners, breast pads, natural
intimate washes, wipes,and sweat pads for men and women as well as pollution
safe anti-pollution dust masks. Theircustomers prefer Pee Safe products over other
brands due to their effectiveness and the fact thatthey are sustainable – both in
terms of health and the environment. They have a marketpresence in various modern
trade, general stores, airports and organized stores across morethan 40 cities.
They also have a digital presence on www.peesafe.com and various leading e-
commerce outlets such as Amazon, Nykaa and Flipkart.



38    ASCI Journal of Management  49 (1)   March 2020

Impact

Pee Safe Toilet Seat Sanitizer Spray has been available in the market since 2013,
and is sold all across India online (via a self-managed e-commerce website) and
offline channels (via general and modern trade). The product is available in
more than 5000 pharmacies and departmental stores across 45 Indian cities, and
is also supplied to institutions and the hospitality sector via bulk orders. Around
5 lakh bottles are sold annually, and its annual sales are worth INR 12 to 14 crore
with a quarterly growth of 40-50%.

The company has been hiring city leads across all 60+ cities in which they plan to
enter. To keep a Capex light model, the company procures finished goods from
third-party contract manufacturers. Opex is high to the tune of 125-150% of revenue;
the company is investing a lot for creating awareness, and the investment is being
funded via equity investors. The brand was awarded the “Best SMB Brand of the
year” at Amazon SMBHAV and “Best New Product Launch” at the CubeX Consumer
Healthcare Award by Havas 2019.

Potential for Replication

Pee Safe takes the help of high-profile promos, FM campaigns and Pee Room
Conversations to reach out to large audiences. They ensure that the brand gets
compelling exposure in locations of mass footfall such as shopping malls, cinema
halls, educational institutions and airports. Their print media ads and digital promos
such as #HerPwr, #IHave and #OwnTheRed have done extremely well. They have
also taken notable public influencers such as TV star Anita Hassanandani and
Commonwealth gold medalist Manu Bhaker to promote their biodegradable and
organic product range.
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Sustainable Dry Sanitation System for Rural India

IIT Bombay*

Abstract

The primary goal was to design hygienic sanitation system for rural India, which
avoids direct discharge of excreta into the nearby water bodies or on to the open
lands. Dry-San Toilet - a dry sanitation system is based on natural process of aerobic
decomposition,converting waste material into a resource (fertiliser from urine
and manure from solid waste) for the farmer. With the use of minimal water, just
for washing and zero discharge, it becamea good example of the sustainable design.
This case study illustrates how design process has been used as a tool to convert
challenges into a sustainable product for well being of rural India.

After completion of design and initial trials two prototypes were installed, to
validate the design and configuration. 25 to 30 users used these daily for more
than one year. The users were satisfied and gave positive feedback. About 20
prototypes were made which were installed by NGOs and CSR of companies in
various places.

The innovator is looking forward to theimplementation of project pan India which
includes installation of Dry-San system at over 100 rural sites for wider feedback
useful for further refinement with the help of NGOs and CSR units.

Context

“Where there are no latrines people resort to defecation in the open.” - UNEP
Report

Conventional water (flush) toilets and sewerage system are too expensive to build
and maintain. They pose greater risk to public health and environment in case of
failures which is more likely to happen in rural, semi-urban situations.  Huge water
requirements make it unsuitable in water scarce areas. Valuable nutrients in human

* Contact Details : Prof. K. Munshi, Former HOD, IDC, IIT Bombay, Director,
CTech Labs P.vt. Ltd, E-mail: munshi @ iitb.ac.in, munshi.iitb@gmail.com
Phone: 9833687822
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excreta are wasted and create undesirable pollution in water bodies where it is
discharged.

The project ‘DrySan toilet’is for rural India, targeted majorly at the farming
community. Utilization of the composted waste as organic manure for farming can
benefit the farmers economically. Dry sanitation system is more apt for rural Indiaand
water stressed areas and lacking infrastructure for sewage.

Initiative -The project looked at all the available options and recommend a simple
and hygienic sanitation system suited specifically to rural India (water scarce areas).
The design solution was to be cost effective, manageable, modular, (i.e. portable,
flexible, with ease of manufacturing, deployment and maintenance); and sustainable
(derive economic benefit by making fertilizer for their fields).

1 Process

‘The Design’ was evolved through a systematic process, which comprised of
following phases.

1.1 Design Research and Analysis

1.2 Concept Generation and Evaluation

1.3 Design Integration and Development

1.4 Design Evaluation

1.5 Design Implementation, Deployment and Maintenance

2 Current Scenario

The study was conducted to understand Indian diversity from both social as
well as geographical perspectives as they play a major role in understanding
sanitation practices. This study involved exhaustive literature study on all the
Government reports, articles, media and NGO reports on sanitation in
India.Case studies were conducted at hilly areas (Assam, Uttarakhand, Himachal
Pradesh, Ladakh) and plain terrains(Villages in Maharashtra).

2.1 General Observations

• With practice of open defecation in fields, village dwellers are
habituated to squatting position for defecation.

• Water is used for anal cleaning. Use of toilet paper is culturally not
acceptable.

• Inadequate water for flushing results into clogged and filthy toilet
pans and therefore use of such toilets is abandoned.

• Remote rural areasdo not have access to or affordance for ceramic
tiles and ceramic WCs. Dry Toiletis therefore norm. Local material
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is used for shelters. These toilets howeverlack the technology for
disposal and decomposition. Though these WCs are inexpensive; the
fecal receptacles are exposed with dripping fecal matter and urine,
therefore are unhygienic. Such toilets are difficult to maintain,
cleaning is not possible.

• Public toilets available in near rural & semi-urban areas, using city-
centric technologies like flushing pans etc. are not maintained
properly and thus unhygienic to use. Many a times doors are broken.
Inferior quality ceramic toilet pan and tiles start developing cracks
resulting in dirt accumulation at corners, joineries. Continued
availability of water is also an issue.

• These are therefore difficult to maintain for public use, resulting in
short work life and disuse.

• Government schemes -Government has been providing many schemes
to improve current poor sanitation conditions in the villages. Many
of these have failed (Data is pre 2013). The reasons as observed
are:

- Low cost compromises the quality of the latrine.

- No sewage systems

- Use of old technology (septic tank / soakage pit / twin pit etc.)
were unsuitable due to poor management / maintainance practices,
leading to leakage, overflows, resulting in poor hygienic conditions.

- The people in the village lack proper education of the toilet use and
its benefits

- Problem of transportation of latrine building materials/components
to the rural households.

- No water availability – water is transported from great distances

- Lack of usability evaluation.

2.2 Understanding the User - Indian Rural Population

• Weak economic conditions of villagers – Non-affordability of toilet

• Heterogeneous Population - Residents and migrant population

• The size of the toilet - Taking into consideration usage by a joint
family, modes and preferences of users of different age groups

2.3 Developments in Rural Sanitation Around the Globe and in India

Due to increasing concern over the sanitation hazards, especially in under-
developed areas, a lot of projects are being undertaken throughout the
world at various locations to come up with a good sanitation solution for
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rural population. We studied number of such projects to understand the
basic requirements of the rural populations and how to resolve the cultural
and social conflicts that might come in way of development and progress
of such projects.

Following global projects were studied.

1. Dry Sanitation improvement program for Zambia

2. The Lusaka dry sanitation development project

3. Development of Sanitation in Karelian villages, 2008-2011

4. Grey Water tower for Peri-Urban areas, Arba Minch, Ethiopia

5. The Msunduza Dry Sanitation Project 2007-2013

6. Terra Preta Sanitation

Eco-friendly sanitation projects being worked in India are

1. Double Pit Flush Compost Toilet

2. Discharge Free Green Toilet

3. Zero Discharge Toilet

4. Bio Toilets

5. Water Saving Urinals

6. Urine separating toilet

3 Impact

1 Complete sanitation system taking care of disposal of waste

2 Utilization of solids and urine as manure - Sustainability

3 Easy to construct (Use of local material)

4 Easy to clean considering water shortage

5 Durable - longer lifespan

6 Acceptable by rural users

7 Adaptable for different geographical and climatic conditions

8 Usability for all age groups

9 Assistance to individual, community and public usage of toilet

4 Design Conceptualization and Development

4.1 Design Brief

The design brief for the project emerged as follows.Hygienic dry pit
sanitation system consisting of
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• Squat type toilet pan with three exclusive ports for solids, urine
and washing water — comfortable, cleanable, unbreakable

• Arrangement of pits below it, for separate collection of solids, urine
and washing water—- for decomposition & utilization as manure

• Shelter for housing the toilet pan — for privacy

4.2 Toilet Pan Design

‘Squat type’ toilet pan was designed because of its health benefits and
better acceptability by rural user. It separates solids, urine and washing
water at the source for better utilization of solids and urine as organic
fertilizers. The pan has three exclusive discharge ports for urine, solids
and washing water. Since use of water for anal cleaning is unavoidable,
washing water separation is unique feature of the pan which avoids excess
water in the solids pit.

Ergonomic research was conducted before finalizing the dimensions of
the  toilet pan and the shelter area. The pan is so dimensioned, as to be
comfortable for all age group users, with unique heel support to aid easy
getting up from squatting position.
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Based on user data, feedback and observations, it was recommended to
use stainless steel for manufacturing toilet pan. Though it is initially
more expensive but it has long useful life of about 20 years or more. It is
easy to clean and maintain, so the issue of abandoning the toilet can get
resolved.

Figure 1: Toilet pan, digital model Source:Hygienic Rural Toilet (Dry Sanitation
System), Project  Report, 2013

4.3 Pit Design

Pit designs was crucial as it is the mainstay of the system. Much of creative
energy and time was spent on making it work effectively as digester /
composting chamber. The principle of aerobic decomposition for fecal
solid matter and non aerobic preservation of nutrients in aseptic urine
were employed to achieve the result. Many concepts and various pit
configurations were explored to use the space and material optimally
keeping functional objectives in tact

The basic configuration for pit design is as follows.

- Pit is divided into three different sections for solids, wastewater
and urine.

- The inclined perforated panel is placed below solids discharge port,
over which solids roll down to solids pit section.

- While rolling down, washing water gets filtered through the inclined
perforated panel, and gets collected in washing water pit section.
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- Wastewater will eventually drain into the ground after getting
filtered through sand and gravel bed.

- Solid waste disintegrates through self-generated bacterial action
and converts into manure.

- Urine is collected separately in urine pit.

Figure 2: Pit design schematics Source: Hygienic Rural Toilet (Dry Sanitation System),
Project  Report, 2013

4.4 Shelter Design

The shelter design was to be such that  it has possibility of integrating
local construction technology and materials. Various possibilities for
shelter design are discussed below.
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4.4.1 Modular FRP Panels (for maintenance free public toilets with
long life)

- Modular FRP panels are clipped together to make a shelter
unit (can be fully assembled in 2 hours)

- Provision of built-in overhead water tank (70-80 lit capacity)
and solar panel for lighting at night.

- Life span can be more than 20 years.

4.4.2 Aluminum Channel And Plywood(economic)

- Basic structural framework is constructed using aluminium
channels. Marine plywood is used as wall panels and roof.

- Life span can be 3-4 years for marine plywood.

- Jute phenol composite sheets could be used in place of
plywood.Cement or Siporex boards can also be used
depending on local availability and affordability.

4.4.3 Bamboo, Jute Cloth, Vegetation (Cheaper possibility)

- Structural framework using bamboo supports and for
paneling woven bamboo mats, jute cloth can be used.

- Life span of such structure would be single season. It would
need repairs or replacement of cloth.

- A hedge like structure can be created using bamboo or other
plants  around the toilet pan and pit area.

- Most simple and cost effective alternative.
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5 Evaluation

Several interim models and prototypes were made to evaluate the design.
The feedback received for first prototype was fairly positive. It encouraged us
to install one more prototype with modifications that we felt were needed to
make it more effective and acceptable. These prototypes were evaluated for
ergonomic comfort, segregation of solids, washing water and urine, ease of
maintenance, cleanliness, pit ventilation etc. Decomposition of solids was
checked from time to time.

5.1 Prototype - 1

Prototype-1  was installed in low income labour colony near the institute
and was in operation for more than a year. This was used only by females
and children as was decided by the community. It was found that women
preferred to use this over the one built by the contractors. In between it
got subjected to vandalism, but survived the onslaught. The important
thing was that the toilet unit was used and not abandoned.

The pits were constructed partly underground using brick walls. For shelter
aluminium channels framework with plywood panels was used. SS toilet
pan was fitted inside the shelter. For anal cleaning ‘Jet Spray’ was fixed
so as to have minimal water usage.The shelter unit was then installed
above the pit.

5.1.1 Prototype 1– Observations After6 Months of Usage(Jun2012-
Dec2012)

- Solids pit (approx. 600x700x600 mm3) was not full even after 6
months. It was being used by 30 users (only females and children)
daily.

- The solid waste was found in advanced stages of decomposition
acquiring a black colour, having minimal amount of odour.

- Initially the main problems of smell and waste not drying could also
be attributed to the monsoon season. Testing results after the
monsoon season have been more positive. The decomposition rate
became faster along with reduction in foul smell.

- Urine collected in the pit was soaked into the ground.

5.1.2 Prototype 1– Observations After Next 8 Months of Usage (Jan 2013
– Sep 2013)

Toilet pan after a year of continuous usage by about 30 users daily,
was in usable condition. Users were satisfied. The plywood panels
of shelter needed replacement.
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Solids pit

The pit was not full after next 8 months of usage. Collected solids were found
black in colour and almost dry. It was in advanced stage of decomposition.

Urine pit

Urine pit was dry. Collected urine was soaked up in the soil.

5.2 Prototype - 2

This prototype was installed in the vicinity of first prototype and was used by
all (males, females and children). This time modular FRP enclosure was used
with Stainless Steel toilet pan as per the final design. Pits were lined with
concrete blocks and were partially underground.
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5.2.1 Prototype 2 – Observations After9 Months of Usage (Dec2012 – Sep2013)

The toilet was used by 20-25 users daily. This was used by the labour
community  (Male, females, children) at the construction site. Users were
satisfied with SS toilet pan.

Solids pit

The pit (885x550x1000mm3) was not even quarter-full after 9 months of usage.

Urine pit

Urine pit was dry. Collected urine was soaked up in the soil.

The solids pit was less than 1/4th full with daily usage by 20-25 users in 9 months,
It could be easily used for 4-5 years or even more without need for emptying. The
solids get shrunk as they decompose. There is about 80-90 % volume reduction in
the process. It could be said that the pit of this size could be utilized by a family of
6 for more than 10 years without emptying.

5.3 Evolved Design

Based on the results and observations of the prototypes, further refinements
were done in the design. Below are the various configurations which would be
tested at different rural locations all over India.
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5.3.1  Pit design - Optimized Configuration-1

There are 3 different pits for collection of solids, urine and washing
water. The pits can be totally underground, partially underground or totally
above the ground, with provision of access to empty the pits whenever
required.

Figure 4: Pit- design configuration-1, sectional view, Patent pending, Patent
application number: 3711/MUM/2013  Source : Hygienic Rural Toilet (Dry Sanitation
System), Project  Report, 2013

This arrangement has two adjacent pits. Fecal central opening in the
Pan is positioned over the rear pit where solid waste drops over an inclined
sieve. The solid matter slides over the inclination and collects at the
edge of the sieve in the lower part of the front pit(Solids pit). The
wastewater entering along with feces is separated while rolling down
this sieve.

The sieve is made of bamboo raft or corrugated plastic and spans over
the whole pit length, covering both rear and front pits. As the solids rest
over the lower edge of the sieve, the openings in the sieve help air
circulation from the bottom as well, to aid aerobic decomposition of
fecal matter. This helps in elimination of odours.

A layered gravel filter bed is created at the bottom of the pits. It consists
bottom a brick layer followed by sand, small gravel and medium size
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gravel on top. Twigs and dried leaves or coconut peat are spread over it.
This bed acts as a filter for washing water, which trickles down to the
soil.

Urine is separated in the pan and gets collected in the urine pit. The
flexible PVC pipe connects urine port to the urine pit. The pipe goes
right up to the bottom of the urine pit and end gets submerged in the
urine as it starts filling up. The pit is sealed to avoid foul odour and loss
of nitrogen in the form of Nitrogen Oxides. A bed of small polystyrene
balls (200gms) is laid in the urine pit. This layer always floats over
collected urine to prevent urine coming into contact with air to prevent
loss of Nitrogen, the important constituent of the fertilizer. There is
provision of an outlet to this pit for taking out urine for use as fertilizer.

One of the advantages of this toilet is that the disposable sanitary pads
and disposable diapers can be directly disposed into the solids pit from
the fecal port of the pan. These pads do not harm or clog this toilet like
conventional toilets. Instead it is beneficial for composting process. The
wood pulp (rich in carbon content), which is main constituent of these
pads, helps in providing necessary carbon and thereby maintaining the
carbon-nitrogen ratio of composting solids.

5.3.2 Pit design - Optimized Configuration-2

The configuration is similar to first configuration with provision of  outlet
at the solids pit to take out the manure without the need to open the
whole pit.

Figure 5: Pit - design configuration-2, sectional view  Source :Hygienic Rural Toilet
(Dry Sanitation System), Project  Report, 2013
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5.3.3  Pit design - Optimized Configuration-3

Additional inclined baffle with an opening at the bottom, to let out
decomposed solids to the next compartment. The Baffle avoids mixing
of fresh fecal matter to the decomposed solids.

Figure 6: Pit - design configuration-3 Source:Hygienic Rural Toilet (Dry Sanitation
System), Project  Report, 2013

5.3.4 Possible Pit Layouts

The pits can be constructed ‘underground’, ‘partially underground’ or
‘above ground’ depending upon the geological conditions, water table
of the site.

Figure 7: Possible pit layouts Source :Hygienic Rural Toilet (Dry Sanitation System),
Project  Report, 2013
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5.3.5Demonstration Unit

Culmination of evaluation stage is the demonstration unit. This modular unit could
be used for pilot run of this project before implementation on larger scale. The pit
configuration is with space optimization with provision for monitoring urine
collection and decomposition of solids. Shelter is constructed with modular GRP
panels. Fabricated SS toilet pan is fitted inside.

Aim :

• Creating awareness by letting people see and use the actual product.

• Creating awareness about the possibilities of generating useful products
(manure / fertilizer) from waste.

• Opportunity to keep the toilet clean with minimum effort, thereby getting
used to a clean and hygienic toilet.

• People to get habitual to toilet usage.

• People could be educated about health & hygiene through actual usage
of the toilet.

• The unit can act as a demonstrator for neighbourhood communities.
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6 Discussion

6.1 Design Highlights

6.1.1 Toilet Pan Design

• Stainless Steel Squat type toilet pan with three exclusive ports for solids,
urine and washing water. Exclusive hole for washing water avoids water
clogging and speeds up the decomposition process.

• SS pan is durable, unbreakable and can last more than 20 years. It has
longer useful life compared to ceramic pans. Thus situations of getting
the toilets abandoned because of ill maintenance could be overcame.

• SS resists chemicals and removes accumulated dirt easily. Can be
scrubbed if required.

• Unique heel support aids in getting up from squat position, especially
for elderly.

• Jet spray usage for anal cleaning, hence minimal water usage.

Features added in pan design

- Self closing hinged flap for fecal discharge port in the toilet pan which
will avoid foul smelling.

- Avoid pathogen carriers to enter shelter from the pit.

- Block the pit view from shelter.

- Make the pan psychologically more safe for use.

- Built in bidet arrangement for anal cleaning.

6.1.2 Pit Design

• Waterless – No flush system.

• Utilisation of waste as fertiliser.

• Air circulation from the bottom of sieve speed up decomposition of
solids.

• Separate collection of washing water helps faster drying up of solids.

• Layered gravel bed at bottom filters trickling down washing water to
avoid contamination of soil.

• Polystyrene balls floating over collected urine to avoid contact with
air/oxygen to prevent loss of nitrogen in the form of oxides.

• No chemicals, enzymes – No external additives needed for the functioning
of toilet.

• Aids & accelerates natural process of decomposition.

• Women friendly – help in disposing sanitation pads
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• Provision of integration of local construction material and technology
makes the design cost effective.

• Bring science to empirical level – easy understanding (No mystery)

6.2 Strengths and Weaknesses

6.2.1 Strengths

• Toilet pan is comfortable for sitting and getting up.

• SS makes toilet pan easy to maintain and durable.

• Three separate discharge points for solids and urine and washing water
help segregating it.

• Due to segregation of solids and washing water using unique inclined
perforated sieve, solids are less watery leading to faster decomposition.

• The optimized size of pits could be utilized by a family of 6-8 people for
almost 10 years without emptying.

• Ventilation louvers in the shelter and vent pipes in the pit reduces the
odour and aiding the aerobic decomposition process.

6.2.2 Weaknesses

• Needs a better way for anal cleaning to use less water that is acceptable
by rural population.

• Need to educate people about proper usage of the toilet pan.

• Low ambient lighting during daytime inside the shelter.

7 Conclusion

With the enormous need for dry sanitation solutions, the Dry-San system is a
step forward in mitigating the problems of rural sanitation in India, particularly
for the vulnerable sections, like women, school going girls and children. This
is a solution based on minimal water usage, which makes it appropriate for
water scare rural areas. The important design factor is conversion of the waste
material, which otherwise pollutes the land and water bodies, into a resource
for the farmer by non-chemical, natural aerobic decomposition process,
facilitated by design configuration. The Dry-San system can yield continuous
supply of pathogen free manure after two years of use without the necessity
of opening the pits. It is women and child friendly and can ingest sanitary
pads, diapers etc. which chokes the normal flush latrines.
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8 Potential for replication

Modularity of components and right material selection was seriously considered
to help portability, flexibility, ease of manufacturing, deployment and
maintenance. The life of the system can be more than 20 years.

The three major components, SS Pan, FRP Shelter cabin, Digestor Tank, have
been engineered to an extent that these can be mass manufactured. FRP
Shelter being the largest component, which has a built-in water tank of 70
litre capacity is made as modular structure for ease of transportation, and
can be erected or dismantled in one hour with the help of specially designed
clips. The tank, if required, can be supplied as factory made in Bamboo
Composites.

The Dry-San Toilet system can be directly taken for manufacture and
deployment. The Design Manual & Guidelines are ready for distribution to
NGOs and /or self-help groups, who would like to build and install the units in
their respective areas of operation.
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Portable Toilet Systems

Sara Plast Pvt. Ltd.*

Abstract

Public toilets in India are often perceived to be extremely dirty, unhygienic, and a
hub of germs and infections. While we are very close towards achieving the
prestigious goal of open defecation free India, the poor state of public toilets and
women hygiene still remains a big challenge which is mostly ignored. Sara Plast
Pvt. Ltd makes portable and recyclable toilets which can be installed anywhere
and everywhere, and be provided at all locations which are difficult to reach,
or may not have water and drainage facilities.

Challenge

Availability of safe and clean sanitation facilities is the biggest challenge for any
developing nation like ours. The highest mortality rate in children is in the age
category of 1-5 years, and is largely due to diarrhoea, a disease which can be
reduced drastically by providing toilets at household and community level. Women
suffer from various gynaecological issues due to the lack of toilets at home, school,
colleges, working spaces, public spaces etc., especially during menstruation.
Construction workers too, face various health hazards due to lack of toilet facilities
at construction sites, leading to poor health, man hour losses and high cost of
labour. Lack of sanitation facilities robs any human being from his basic dignity and
self respect.

Initiative

Portable toilets installed at construction sites are the simplest solution to
enhance the productivity and health of the workers. Providing public toilets
which are accessible to every strata of the society is a huge step towards
providing dignified existence to all. Portable toilets, a perfect solution, can be

* Contact Details : Founder(s): Rajeev Kher and Ulka Sadalkar,
E-mail: Rajeev.kher@3sindia.com/ulka.sadalkar@3sindia.com,
Phone:9833442742/8554998162
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provided at all locations which are difficult to reach, or may not have water
and drainage facilities. Sara Plast Pvt. Ltd provides portable toilets, cleaning
services, maintenance, septic evacuation, and septic management, providing
end-to-end solutions for every sanitation issue at every possible place. These
toilets are smart, automatic, and disabled friendly. The flushing systems in
these toilets use less water.

The company has converted old scrapped transport buses into public toilets,
especially for women at urban spaces with high footfall. It has also converted
old containers into hygienic toilets for refineries and events. The company
provides septic tanks at construction sites where there is no facility for drainage
and septic evacuation for regular maintenance. The company uses HDPE (high
density polyethylene) which is 100% recyclable and re-mouldable, thereby making
all products in line with the three pillars of circular economy – reduce, reuse
and recycle. The company has mentored various organizations in entering this
industry and has been a significant contributor. They earn revenues through sales,
rentals, septic evacuation etc.

Process

Sara Plast Pvt. Ltd. manufactures, designs and services all its products in house,
thereby making its products and services cost efficient. They employ local service
teams at each location to encourage employment and hire local workforce to cater
to huge events. They import best quality material and maintain regularly all its
factory equipments and products. All its staff is trained to dissemble, assemble,
cater to wear and tear, repair etc all the portable toilets and this provides them an
edge.

Impact

Sara Plast Pvt. Ltd works across seven locations – Mumbai, Pune, Delhi, Chennai,
Bangalore, Hyderabad and Ahmedabad, is planning to expand in 13 more locations
in terms of branch offices. Currently Sara Plast Pvt. Ltd. caters to all locations
in India through their existing branch offices. The company employs local service
teams at each location to encourage employment and hire local workforce to
cater to huge events. The company caters to events which require 1000-1500
toilet units at one instance. It services and sends portable toilet solutions to
deserts where there is now at eror drainage facilities, and also to mountains
and hilly regions. Its services for portable solutions have impacted more than 1
million users per annum. The highest percentage of users are either labourers at
construction sites or common people attending various cultural and religious events
like Kumbh Mela, Pandharpur Waari etc. The business is thus aligned to provide
sanitation solutions to the poor and underprivileged.
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Sara Plast Pvt. Ltd always manufactures, designs and services all their products
in house, thereby making the products cost efficient. They import the best
quality material and regularly maintain all equipments and products. All of
their staff are trained to disassemble, assemble, cater to wear, tear, and repair
etc., all the portable toilets, and this helps them maintain the units locally.
They earn revenue through sales, rentals, septic evacuation etc.

Potential for Replication

Sara Pvt. Ltd. caters to all geographical terrains, eg: Meghalya, Kachch, Rajasthan,
etc. The model is scalable, and has been in existence for the last two decades.
Its technology, servicing, and manufacturing are also easily replicable.
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End-to-End Faecal Sludge Management Systems(FSM)

Blue Water Company*

Abstract

Over 70% of urban Indian toilets are connected to on-site sanitation (OSS) systems
such as soak pits and septic tanks, which need to be periodically desludged and
cleaned. With no sewerage in these 5000 towns and no organised and systematic
mechanism of treating this faecal sludge remains untreated and ultimately pollutes
water resources. The government lacks the funds and functionaries to provide
these services in an efficient, cost-effective manner. The acute water stress,
coupled with the government’s push to conserve towards water treatment and
management, makes Faecal Sludge Management an attractive growth proposition.
Considering this opportunity, Blue Water Company was conceptualised. It aims to
provide professional, high-quality FSM services and become a wastewater utility
in the long run. It currently operates 4 FSM systems and has treated more than 10
million litres of faecal sludge. Processes for replication are in place and awaiting
capital infusion.

Context

A substantial portion of urban India is dependent on on-site pit latrines and septic
tanks.  According to the 2011 Census over 70% of urban Indian households depend
on onsite sanitation facilities and this figure is only increasing. Especially against
the background of the Swachh Bharat Mission, which is encouraging more and more
toilets, hence pit latrines/septic tanks to be built.

Though well-intentioned, the initiative is limited in scope and impact as its focus
starts and ends with providing toilets to the 48% of Indians who don’t have one.
Building enough toilets alone will not solve India’s Sanitation woes. Toilets bring
with them a larger set of problems – one of which is getting people to use them.
The biggest challenge lies in providing post-toilet infrastructure, i.e. containment,
transportation and treatment of sewage. About 250 of India’s 7,000 cities manage

* Contact Details : Project Director: Mr. Snehit Prakash,
E-mail: snehit@bluewatercompany.in, Phone: +91-7042269311
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this through centralised sewerage systems. (Though a 2013 Central Pollution Control
Board (CPCB) report estimates that about 60% of India’s sewerage infrastructure
does not work well—mainly due to poor operations and maintenance).

Cities without sewerage rely on Faecal Sludge Management, which is the process of
safe collection, transportation and treatment of faecal sludge. It essentially includes
safe and hygienic septic tank/pit latrine emptying services, reliable transportation
to a treatment facility for effective treatment of solids and liquids and reuse of
treated produce where possible.

This process is unfortunately broken in most parts of the country primarily at the
treatment phase. With just a handful of functioning Faecal Sludge Treatment Systems
(FSTPs) most faecal sludge collected in the country today is dumped into fields,
open land and water bodies – untreated. This untreated faecal sludge has become
a leading polluter of our water bodies, damaging the environment and our health.

It is much easier to fix the currently broken FSM system than implement sewerage
systems across India – both in terms of cost and time. FSM systems (including
treatment) can be implemented under INR 1,000 per capita (i.e. INR 8 crore for a
city of 1 lakh population) and can be up and running within 6 months, while
centralised sewerage treatment systems cost over INR 15,000 and can take more
than 5 years to implement. It is for this reason that even countries like Malaysia,
Philippines and even Japan rely extensively on FSM.

Keeping this view in mind the government, at the State and the Central levels are
giving a significant push to the Faecal Sludge Management sector. The National
Policy on Faecal Sludge and Septage Management was formulated in 2017 to formalise
the sector and expand its impact. More than 500 Faecal Sludge Treatment Plants
have been tendered for construction and operation and maintenance in the last
two years. The private sector was also actively encouraged to participate.

Initiative

The FSM sector in India was almost non-existent. Services were provided by a
smattering of small players, usually manual scavengers. The service provided was
usually of low-quality, with little regard for worker safety. There was no or minimal
oversight on part of the government. And where the sludge was treated(or dumped)
– no one knew!

But, with the consistent presence of demand for FSM services and a push on part of
the government to resolve the challenge of FSM, the opportunity appeared a good
chance to:

a) Build and develop an early organisation to enter the nascent FSM sector
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b) Professionalise the FSM sector

c) Impact the livelihood of sanitation workers

d) Deliver and accrue value for delivery of high-quality services

More than 5000 towns need FSM service. An analysis of the challenges plaguing the
sector and the opportunities it presented(made it clear to the founders of Blue
Water Company – Mr. Stanzin Tsephel, and Mr. Manas Rath, that there was space to
develop a major FSM and wastewater utility in India; on the likes of Indah Water in
Malaysia, or DC Water in the United States of America, a little far-fetched but
definitely worth a try. This is how The Blue Water Company was conceptualised.

BWC now builds and operates decentralized wastewater and faecal sludge treatment
systems for large buildings, campuses and small towns to treat and re-use wastewater
productivity for flushing, construction and industry, and also for landscaping,
horticulture and urban agriculture—thereby addressing environmental pollution,
health, water security and food security, and nutrition problems.

BWC started with the first Public Private Partnership in FSM in India, at Leh. Which
is also the highest Faecal Sludge Treatment Plant in Leh. The model was also the
first integrated FSM contract – cesspool operations and faecal sludge treatment
services provided by a single entity.

The PPP there is now being replicated around India in multiple iterations.

Process

The Blue Water Company provides three services/products that addresses the below
problems:

 It operates desludging trucks, offering scheduled and on-call Faecal Sludge
Management services for Municipalities, high quality customer service, full
compliance with regulations and reliable reporting to authorities.

 Design, build and operate FSTPs using robust, low-cost and energy- efficient
biological and mechanical technologies, depending on the requirement.

 Design, build and operate wastewater treatment plants to treat sewage and
grey water so that they can be reused for various applications such as flushing,
landscaping, agriculture, construction and industrial applications.

Through a combination of (A) and (B), BWC offers turn-key, FSM services at city-
scale.  In Leh (Ladakh) and Dhenkanal (Odisha), BWC operates both desludging
trucks and FSTPs as an integrated service, providing safe, convenient and affordable
services to people. It ensures 100% compliance with laws and regulations. It also
desludges 8-10 times the volume, which was earlier being desludged by the
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respective Municipality, providing a huge boost in productivity, cost effectiveness
and environmental protection. It follows standard operating procedures, trains its
staff, focuses on targets and monitors efficiently. BWC primarily uses biological
systems such as Planted Drying Beds and DEWATS, so operating costs are as low as
7-10 Lakhs INR per year, or 40- 80 INR per capita per year. This is affordable even
for small towns and addresses the problem.

In addition to this, BWC integrates use of technology utilized in analogous sectors
– logistics (for cesspool vehicles) and wastewater(for faecal sludge) to improve
monitoring and efficiency of operations. A GPS tracks the real-time location of the
vehicles, where a biometric device tracks the presence of personnel. A point of
sale system is utilized to facilitate cash-less transactions.

All of this is performed in safe and healthy work environment for the sanitation
workers, who BWC believes are the core of the operation and deserve competent
remuneration and social security.

Key features:

 Focus on solving the problem: Rather than focusing on technology, BWC focuses
on putting together the services that solve the problem in a given area.  BWC
uses different technologies and can partner with technology players to bring
in the required systems.

 Technological Flexibility: While BWC clearly believes in the merits of biological
systems, it uses electro-mechanical systems when needed, based on local
conditions or customer requirement. The technology is selected based on local
climatic conditions, budget available and skill levels of local workers.

 Innovation to overcome challenges: In Leh, the extreme cold and uneven terrain
caused significant challenges. By innovating and building the Double Booster
Pump (winner of a National Innovation Award by MoHUA 2018 to pull sludge
for over 200 meters, thereby preventing any manual handling), suction distance
could be increased even in the cold. The Agitator helps to loosen sludge inside
OSS so it can be easily removed by the suction tube. These are two key
innovations over the past two years.

BWC currently operates in 4 locations and operates a team of 30 personnel.

Impact

The Blue Water Company aims to create tangible and clear impact on local
economies, quality of living and ecosystems by improving sanitation services, and
implement projects that are operationally, environmentally and financially
responsible. Impact can be enumerated as below
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a) By building and operating sanitation systems, BWC can ensure that the services
are of good quality and infrastructure is properly maintained. By just designing
and building treatment systems, BWC cannot ensure that the services will be
sustained with good quality standards. BWC encourages municipalities to give
longer contracts (5-10 years or longer), so there is more visibility, better
investments and improved management of sanitation systems. Further, by using
low-cost technologies, BWC can ensure affordability so that customer fees
largely cover the cost of operations with some contribution from Government
budgets.

b) Till date, BWC has treated and transported more 10 million litres of faecal
sludge from more than 500 units. That is an equivalent of more than 3000
huge truckloads of highly polluted blackwater prevented from polluting
groundwater sources. The process has generated more than 3,00,000 litres of
treated water, which has been used in-situ for greenification and is developing
a model for how treated wastewater can be reused

c) It has provided a steady and dignified livelihood to 10 ex manual scavengers,
who are now proud of their work and often bring over their family and friends
to the plants.

BWC has demonstrated that wastewater treatment systems can be clean, odourless,
green, well managed and not a public nuisance. It also exhibits that Faecal Sludge
Treatment services, traditionally a sector of the downtrodden and outcast, can be
provided in a professional high-quality manner.

The structure of a company provides BWC the space to consistently improve process
and make them more efficient. A snapshot below demonstrates this: The data is
from 2 years’ of Leh and Dhenkanal operations.
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Potential for Replication

The sector, still young and new faces the following challenges:

a) Lack of a proven business model – Across the country, multiple models are
being implemented, but conclusive data for the effectiveness of any model is
not yet available. We might have to wait a couple of years for that.

b) Lack of access to formal credit – Due to the lack of a proven business model,
formal credit institutions are not very earnest in lending to the sector

c) Lack of regulations regarding wastewater reuse – The quantum of treated
wastewater generated at each plant is minimal, and thus renders storage and
transport cost-inefficient. The lack of revenues from reuse is exacerbated by
the fact that guidelines regarding reuse of treated FS do not exist.

d) Lack of willingness to pay – The customers do not wish to pay for high quality
services; there are no regulations to fix minimum service fee, nor to make
desludging mandatory

e) Lack of trained Human Resource

Despite these teething problems, thereexists aneed. More than 5000 towns in India
need FSM services. There is a steady pipeline of projects and continued demand
for improving sanitation infrastructure and services which allows the sector to
scale. But as the industry is tied to services and new infrastructure, growth will be
steady and not exponential. The government has set-up an INR 2,500 crore sub-
mission under the Atal Mission for Rejuvenation and Urban Transformation focussing
on FSM. This will give impetus to the sector.

BWC advocates the use of low-cost, low-input operation and maintenance
infrastructure. The long-term replication of BWC’s model would depend on access
to credit and the development of cluster (numerous contracts in a given region – to
spread out costs) and integrated (cesspool+treatment) contracts.
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Though its operations are gross margin positive, the sustainability of BWC and the
FSM sector in the long term depends of settling on a financially feasible model and
on setting up of payment mechanisms that guarantee timely payment for provision
for high quality services.
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Soaps and Incense Sticks from Floral Waste

Oorvi Sustainable Concepts Pvt. Ltd.*

Abstract

There is no waste management practiced anywhere when it comes to handling
flower waste or used flowers, except hand over to the civic bodies. HolyWaste
upcycles floral waste into incense sticks, soaps, cleaning agents, compost, etc-
managing floral waste as well as promoting women entrepreneurship.

Context

Hyderabad alone produces over 7000MT of garbage every single day; out of which
approximately 1000MT is estimated to be floral waste. A gargantuan increment to
this is seen during festival and wedding seasons (the volumes going up by another
500MT/Day). What happens to these flowers after every use should be of grave
concern to all of us.

There is no process currently that caters to the floral waste collected through the
city. Thus, this large dump ends up being part of the ever-burgeoning land fill or
rots in our water bodies thereby causing serious havoc to our environment. Use of
harmful chemicals as pesticides, insecticides, fertilizers are rampant in floriculture/
horticulture. When flowers decompose in water or earth, they contaminate
everything around them and soon enough reach the human system too.

Some of the reasons people don’t dispose flowers safely are as follows-

(a) Ignorance: Simply put, this is the major factor- that most of us (if not all)
consider flowers harmless and bio-degradable. Hence, simply throwing it away
shouldn’t really matter! However, this is far from the truth. Flowers take time
to decompose completely without the right environment and also leave traces
of chemicals around them; cattle is attracted to them for food as they see it
strewn in landfills/water-bodies. This hasalso, probably, been the reason why

* Contact Details : Maya Vivek, E-mail: maya@oorvi.org, Phone: 91 78937 88662
Minal Dalmia, E-mail:minal@oorvi.org, Phone: 91 93906 22411



Soaps and Incense Sticks from Floral Waste    69

the civic authorities too haven’t identified floral waste as a potential pollutant
or hazard just like E-Waste, Bio-Waste, Plastic Waste, Food Waste etc. Floral
Waste has not yet become a compelling reality probably.

(b) Cultural Mindset: Mostly flowers are expected to be flown in water after religious
rituals and not to be dumped in general trash bins. However, we no longer have
water bodies that have flowing water and the distances to such big rivers as
getting longer too. This compels users to discard their flowers in the nearby
water bodies which collects these flowers and they start to float over them
preventing water to breathe and stay fresh. It is a routine sight to see our
cattle or stray animals drink water from these sources; some of them are also
sources for domestic uses like laundry and cleaning.

A combination of the two reasons mentioned above has ensured there is lack of
innovation in the subject.

While some have ideas about dealing with them, the practical challenges raise
heads. The most critical one being Investment in the enterprise, followed by
the logistics and finally getting the stakeholders convinced about the new
beginning.

A major section of the Floral Waste Generators (FWGs) are the places of worship
and markets. Both of these institutions have their rigid ways of waste disposal
(or lack of it, actually).

Initiative

Oorvi Sustainable Concepts Pvt Ltd has the answer for Hyderabad’s floral waste –
they created the brand HolyWaste(c), which works well on the SDG 06, 08 and 11.
They call the process FloRejuvenation- rejuvenating flowers into premium incense
sticks, soaps and compost.

Oorvi is a social enterprise founded, in April 2019, by Minal Dalmia and Maya Vivek,
both calling Hyderabad their home.Its workforce consists of women from
disadvantaged sections – rural, rehabilitated, aged, destitute – just about any woman
who need a job to live decently.

Process

A video that the duo saw about a company doing this work in the north, propelled
them to probe more into the idea. They soon realised something like this wasn’t
really heard of (even if it was being done). Delving more into the details they
figured out Hyderabad was choking on a floral pile of 1000MT per day! And this was



70    ASCI Journal of Management  49 (1)   March 2020

a precious resource that was being wasted, by mixing or disposing it with other
garbage.

Work on HolyWaste began at their homes, with flowers from their pooja rooms and
garden. The ethos of the work was laid down from the very beginning – Ethical,
True, Conscious and Honest – would be the adjectives attached to the workplace
they create and any products that they shall make.

Emboldened by the initial results of their experiments and convinced that they
have an enterprising idea in hand, they discussed the idea with friends and well-
wishers who put them on to contacts in one of the temples in Secunderabad. In
December2018, the first bin was placed in a temple helping the temple staff to
segregate their floral waste. Now they had to tackle the issue of space – where
would these collected flowers come to for processing? They met the then sarpanch
of their village and explained the idea. The community hall was immediately given
to them in return for employment of local women only. This suited both parties and
soon work progressed with handling just 5kgs per day and pick up being done in
their car.

By January 2019, the second temple came into their fold and the ongoing “Mandala
Kaalam” saw a huge influx of flowers. The first set of two women joined them to
work on the 400kgs of flowers that they now got in a week!

Come March 2019, the products were ready to be showcased and studied further
on use.A-Idea, the TBI of NAARM was convinced about the idea and enrolled Oorvi
as their incubate. April 2019, the company was registered as a private limited
enterprise and work began on developing the products – Incense sticks, Soaps and
Compost for trials in a bigger group.

All through, the ethos with which HolyWaste began was never compromised and
they were able to sell their Charcoal free Incense and SLS,Paraben free soaps in
open markets by July 2019.

Impact

From a single temple, 5kgs per day, HolyWaste now works with over 40 temples in
Hyderabad and processes over 5000kgs of floral waste in the city. The direct
employee count has gone to 10 in just about a year of operations.

Further with increase in revenues, Oorvi has many considerate plans for its
rejuvenators! Making them equity partners, ensuring medical insurance, Health &
legal counselling, microfinancing being a few of them.
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Potential for Replication

HolyWaste is a model that can be replicated anywhere with some minor alterations
according to the location. They are looking beyond Hyderabad now – and extending
the model beyond the borders of the city. Similarly, the workforce will involve
more sections of women in need and SHGs. Local bodies can support this initiative
and working together will definitely ensure cleaner water bodies, less loads into
Landfills and more employed women.

Oorvi was awarded the Best Green StartUp in India 2019 by Green India Awards.
Media attention was received too, however work on ground asks for more – more
support & more synergies.
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Recycling and Monitoring Plastic Waste Flow in the City

Banyan Nation*

Abstract

India faces challenges in relation to waste (including plastic) management and
recycling. Most of the garbage in India is sent to landfills causing negative
health and environmental problems. Banyan Nation, a plastic waste recycling
start up from Hyderabad, uses technology and business approach to solve these
daunting challenges. It uses mobile and cloud technology to integrate thousands
of kabadiwalas, collects waste from them, and recycles plastic waste into near
virgin quality polymer granules which are used by mainstream brands as raw
products in their mainstream and high-value products and packaging.

Context

India has one of the highest recovery rates (70%) for plastic waste in the world.
However, the benefits of such an efficient and effective recovery system has
not been fully harnessed by the country, costing an estimated 1.8 billion USD in
value from down-cycling these recovered plastics into low value applications.
Furthermore, human health and environment are negatively affectedby
unscientific recycling processes. Recycled plastic, if recycled formally, has a
huge market in India. Itcan be used as a raw product by various responsible
brands and manufacturers. However, this plastic waste is not recycled formally
in India, and produces an output which is inconsistent in quantity, volume and
quality.

Initiative

Banyan Nation addresses the challenge of proper recycling of plastics.It is
changing the way India recycles, thinks about plastics, waste management and
circular economy. It harnesses the power of a largely informal sector last-mile
collection and aggregation system to build one of India’s first formal recycling

* Contact Details : Founder(s): ManiVajipeyajula (CEO), Rajkiran Madangopal (COO),
E-mail:ragrawal@banyannation.com, Phone:8886001059
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systems for post-consumer and post-industrial plastic waste. It uses its proprietary
cleaning technology to recycleplastic waste into near-virgin quality recycled
polymer granules which can be used by reputed companies in their mainstream
and high-value products and packaging. The company supports the “Make in
India” campaign and operates responsibly and sustainably. It aims to secure
India’s spot as a global leader in the circular economy movement.

Banyan is a pioneer in leveraging data intelligence to integrate thousands of last
mile informal waste collectors and large bulk waste generators into its supply chain.
The recycling trade in India is dominated by the informal sector. This results in a
highly fragmented market with inherent volatility in price, volume and quality of
recycled plastic. This informal value chain lacks scientific rigor, traceability, and
environmental accountability, making it difficult for large brands to use recycled
plastics. By formalizing this value chain, Banyan has brought circular economy into
the national consciousness. The platform has now been extended to cities to make
waste management more effective, efficient and economical.

Process

Banyan Nation adopts an integrated value chain approach to recycle plastic
waste. On the supply side, Banyan Nation uses mobile and cloud technology to
integrate thousands of informal sector traders (kabadiwalas). The platform
allows the organization to track and monitor the plastic waste flowing through
the city, providing a dashboard of the types and quantities of waste generated.
The raw materials are sourced from this informal sector using mobile and cloud
technology, and are then recycled to producenear virgin quality polymer granules.
On the demand side, the company works with reputed brands like Unilever,
Tata Motors, Reckitt Benckiser, Marico, Shell, Castrol, and others to create a
formal market for recycled plastics. It sells thepolymer granules(made by
recyclingplastic waste) to these mainstream brands which use themas raw
materialsfor manufacturing or packaging of their final products.

Impact

Banyan, incorporated in 2013, is head-quartered in Hyderabad, where it operates
a world-class plastic recycling facility with a processing capacity of over 6,000
TPA of post-consumer plastic. The company has so far invested $7 million in its
business. Its main sources of revenue are sale of plastic granules (accounting for
majority of projected revenues) and sale of software services.

The facility has set a high bar for environmental and social responsibility in the
following ways:



Recycling and Monitoring Plastic Waste Flow in the City    75

Banyan Nation has a CFE and CFO from the Telangana State Pollution Control
Board for its plastic recycling operation.

Banyan Nation’s state-of-the-art recycling facility in Hyderabad is an energy-
efficient and zero water discharge unit, designed to maximize resource
efficiency.

The manufacturing facility has rainwater harvesting, and treats both incoming
and outgoing water. Waste water that cannot be recycled is used for toilets.
Treated effluents are sent to local ETP for further processing.

Banyan Nation is a responsible and equal opportunity employer that provides
fair minimum wages, PF and group health insurance to all its employees.

Banyan Nation is compliant with all state and central labour, company, and tax
laws and is audited annually.

The manufacturing facility houses a crèche, creating a conducive environment
for female workers who are crucial for the success of the operations.

The impact of Banyan Nation’s work can be seen in the reduced GHGdue to
substitution of plastic with recycled plastic. Based on global estimates, for each
kilo of plastic use replaced with recycled plastic, a GHG reduction of 2.5 kilos
is achieved. Banyan plans to recycle approximately 6000 TPA by next year and
30,000 TPA by 2022.

Banyan’s work is also indirectly helping  improve the financial stability of the scrap
dealers, who often belong to low income households, by integrating them into a
formal product supply chain, providing them access to a steady market for their
goods and a reliable and fair source of income.

Potential for Replication

Banyan has learnt that when it comes to waste management, instead of aping the
technology and business models of the West, India must innovate for the unique
market conditions for our country. Banyan is highly inspired by the Amul model
which helped in India, a milk-deficit nation in the 70s and 80s to a milk exporting
nation today, by organizing informal farmers into cooperatives at one end, and
bringing normalization technology at the other. Banyan is doing the same for plastics
– it is upskilling the informal sector scrap dealers on one end and investing in
innovative technology to produce high-quality recycling plastics on the other. It is
currently operating in over 50 urban areas in South India. It sources over 500 tons
per month of material from this market. As the demand and processing capability
rises, Banyan will expand sourcing to the rest of the country. Banyan has plans to
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export its high-quality recycling plastics to other countries in South Asia, and believes
the model can be replicated across various local and international locations.
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SUZ-HOOK: Hook to Collect Plastic Waste

Suzlon Foundation*

Abstract

Plastic waste management has been one of the biggest issues inIndia.Handling,
managing, and transporting this scattered plastic waste is a serious challenge,
especially in rural areas, due to various issues. Suzlon Foundation has invented a
low-cost solution called SUZ-HOOK, to address the issue. It can be locally prepared
by using any small wire, twisted into the shape of a hook and tied to any available
string with a knot tied at the end. This hook can be used to collect any sort of
plastic/dry waste.

Context

Plastic waste is hazardous and it should be dealt with before it mixed up with other
waste.Unsystematic methods for collecting and disposing plastic waste leads to
burning of this waste and emission of carbon. It leads to enormous pollution resulting
in illimpactson climate change. Hence,handling, managing, and transporting this
scattered plastic waste is a big challenge that needs immediate attention.

Initiative

SUZ-HOOK, a part of Suzlon Foundation’s CSR ZERO Garbage Programme, is based
on the old idea of filing away paper bills on a metal hook. It is a simple yet progressive
innovation which addresses the issue of scattered plastic waste segregation at
source. It gets hold of the plastic waste before it leaves the house, and mixes up
with other waste. This makes it easy to handle plastic waste during storage and
transportation, and saves immense resources which would otherwise be needed to
manage scattered plastic waste. The innovation is low cost, available to use at a
household level, reusable, and preventive.

* Contact Details : Organizational head: Dr. Jasmine Gogia, E-mail:
jasmine.gogia@suzlon.com, Phone: +91 9763716672

Name of the innovator: sanjaykumar shivdas,
E-mail: sanjaykumar.shivdas@suzlon.com, Phone: +91 9881022907
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SUZ-HOOK is locally prepared by using any small wire, twisted into the shape of a
hook and tied to any available string with a knot tied at the end. Its cost is less
than Rs. 1. Once the hook is set up, collected plastic is pierced through the hook
and ends up on a string. Apart from addressing the issue of managing waste, SUZ-
HOOK also addresses the issues of waste segregation and waste handling during
storage and transportation, which otherwise requires immense resources.

SUZ-HOOKs are adaptable to the amount of plastic to be collected. The longer the
string is, the more the storage. The capacity of the SUZ-HOOK is endless because
the type and size of the SUZ-HOOK is modifiable. For household use, one can use a
small hook; for using at a larger scale, one can use bigger, wider, and stronger
hooks.

Process

SUZ-HOOK was invented because of the strong urge by Suzlon team to address the
shocking plastic waste menace. Suzlon has forums and an enabled environment for
promoting cross learning. The idea was co-created by Suzlon CSR team while
brainstorming in itsbi-annual CSR team meeting. The initial idea came from
Sanjaykumar Shivadas, team member and CSR in-charge Maharashtra. It was taken
up across country, improvised and adapted as perneed by other CSR managers,
NGO partners, Suzlon employees, and community members. Suzlon business units
also use the SUZ-HOOK for plastic collection. There are varieties of hooks that are
called “normal” or “mega” hook, based on size.

Impact

Suzlon, with an aim to make villages plastic garbage free, has been conducting
awareness sessions on plastic, arranging for competitions, conducting cleanliness
drives on plastic in villages, helping small groups of people in some villages
generate income by producing and selling plastic, and complementing the efforts
of these people.Its innovation SUZ-HOOK has already been implemented in 27439
households and 297 villages across 8 states. School students and villagers are
sensitized and awareness is generated among them about the menace plastic creates
and the loss of livestock and money associated with it. A target is set to bring back
the household plastic, which is stored in schools, and collected by a recycler
periodically. This plastic waste is carried away for recycling in exchange for money
or some useful product. The SUZ-HOOK is strung with a new string and the cycle
continues. The impact is that there is a behavioural change among people to take
ownership and recycle the collected plastic on a timely basis. The recycling of
plastic prevents livestock deaths, contamination of fields, water bodies, diseases
from clogged drains, and also prevents emission of carbon which takes place due
to the burning of plastic waste. Suzlon CSR has empowered 550 villages through
Village Development Committees (VDC). The innovation has received attention in
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the Youth Design Innovation Challenge at Urban Thinkers Campus in Mumbai on
behalf of the UN Habitat and The Swedish Institute and in Rural Technology Action
Group (RuTAG), IIT Delhi Regional Workshop at Bhuj, Gujarat.

Potential for Replication

SUZ-HOOK is replicable across different geographies and contexts. Wherever there
is waste, there is the need of the SUZ-HOOK. The innovation is of great use especially
in the rural areas. It could also be used in public/urban areas like parks, etc.

Suzlon CSR has 550 villages with empowered village development committees (VDC).
These VDCs can spread the SUZ-HOOK project (sensitization, demonstration,
manufacturing, distribution and plastic recycling). Similarly, network of 32 partners
can cover all villages of India.
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Circular Economy Model to Convert Waste to Resources

Swachh Sustainable Solutions Pvt. Ltd. (RaddiConnect)*

Abstract

The problem of waste is a combination of multiple independent problem statements
where non-solution to one hinders the solution to another. RaddiConnect, therefore,
works with different models to create an ecosystem for circular economy in India.
Waste generators/Consumers, safai saathis, government, and producers and
manfacturers are all party to the system. RaddiConnect works to get consumers to
discard everything right for the safai saathis to formally deliver the material to a
facility designed to deal with all kinds of recyclable waste to convert it into
resources to be given back to people.

Context

India’s waste generation is following the global pattern of a constant increase due
to the increasing consumption of the growing population. An overwhelmingly large
proportion of waste management in India is functions in an unorganized manner.
Following a linear model of the economy, things have been produced, consumed
and discarded into landfills unless it was diverted for reuse and recycling.That
diversion has mainly been happening through the unorganized sector. However, the
waste generator does not care about the waste as soon as it leaves their doorstep
and disposes of it all mixed in one. The logistical costs of recycling are anyway
barely covered with or without partnerships, mixing further reduces the value of
the material. So, to recover the resources, the rag pickers, kabadiwalas, scrap
scavengers, etc involved are being severely exploited.

To underline:

Our infrastructure is insufficient to deal with the amount of waste we produce
currently and even more so in the future, without seriously affecting public health.
M.Swaminathan, in an article, titled “How can india’s Waste Problem See a Systemic

* Contact Details : Founder(s): Rahul Nainani & Gurashish Sahni,
E-mail: rahul.raddiconnect@gmail.com, Phone: +91-9769672111
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Change?,” in EPW, mentioned that an area roughly equal to the combined area of
three out of the top five most populous cities in India, namely, Hyderabad, Mumbai,
and Chennai, is expected to be required by 2047. There is not enough land to dump
it, therefore, the maximum amount has to be reused.

Some discards are easy to recycle because their logistical costs can be covered.
However, materials like plastic which occupy a lot of space but weigh nothing are
hard to recycle. With regards to that, in 2016, the Government of India passed
Plastic Waste Management (PWM) Rules with an essential component of Extended
Producers Responsibility (EPR). It mandates plastic manufacturers to invest in
recovering the plastic they have produced.

Unorganized sector unless they get formalized, can’t access this or any other
government support. The costs are covered through heavy exploitation of the
unorganized workers in the waste sector, especially of those at the lowest rung.

Non-segregation by waste generators either makes it impossible to recover most of
the waste. For those that can still be recovered, it further reduces the negligible
value of recyclable waste adding to severe environmental and health repercussions
and exploitation of the unorganized workers.

Initiative

RaddiConnect is working to create the infrastructure required to deal with increasing
reusable discard in an environmentally sound manner by simultaneously working
towards behavioral change. Making the waste generator more responsible for
disposing of their waste into a formalized infrastructure, RaddiConnect is able to
create dignified jobs.RaddiConnect aims to make circular economy models, replacing
older linear models, where the company can convert waste into resources, and
give it back to the waste generator.

Process

Since it’s not a single problem, RaddiConnect operates through different models to
create an ecosystem addressing the complexity of the problem:

 Uber platform for RaddiWallas

Door to door collection of all recyclable waste from households, organizations, and
institutions. Collections are managed through an aggregated network of RaddiWallas.
Customers can donate their scrap towards an NGOs or they can exchange the scrap
for recycled stationery. RaddiConnect currently has a network of 150+ RaddiWallas
and caters to over 3000 households, 50 schools, and 100 offices.



82    ASCI Journal of Management  49 (1)   March 2020

In the system, small scrap dealers become the collection partners and ensured
that things collected are sent for ethical and cruelty-free recycling by authorized
recyclers. Waste generators donating the small amount goes in the way of creating
a better pay for lower-rung workforce and formalization towards a generally better
working condition. At the same time, it also makes recycling easier and traceable.

 City Waste Management

Swachh Sustainable Solutions Pvt. Ltd’sRaddiConnect partners with the local
municipality to manage dry waste at a ward level for the city. Material Recovery
Facilities (MRFs) are built where the dry recyclable waste collected from housing
societies and commercial establishments is brought, further sorted and processed,
before all of it is channeled for recycling.

It provides dignified jobs to rag pickers (safai saathis) to manage the secondary
segregation and processing of waste. However, the idea is not to just stop at providing
purely employment opportunity. It’s to put their services they have always provided
to formal systems that they can access the benefits meant for them. It is aimed at
slowly breaking the exploitative cycle of the unorganized sector for not only those
employed at the center but working in the region of the MRF.

Swachh Sustainable Solutions Pvt. Ltd. is currently running two facilities in R/
North Ward (Mumbai) in partnership with UNDP & HUL and running a second facility
in Hyderabad with GHMC and is in the process of setting up the third one in Mumbai.

 External Producer Responsibility (Plastic Neutral)

RaddiConnect is working with plastic manufacturers and brand owners (FMCG
companies) to setup recovery channels for the plastic they are putting out in the
environment helping them go plastic neutral and at the same time comply with the
Plastic Waste Management Rule 2016. With a presence in over 15 cities across
India, they have recovered over 3000 Tons in 2019.

This model allows RaddiConnect to open channels for even those hard to recycle
materials like MLP (Multi-Layered Plastics) that would otherwise end up in landfills
or oceans. The model adopted by RaddiConnect are aimed at creating replicable
models of an inclusive infrastructure that can take and ethically recycle segregated
waste from waste generators whose usual concerns are that even if they segregate
it will all end up getting mixed.

Impact

Swachh Sustainable Solutions Pvt. Ltd’sRaddiConnect currently has operations in
Mumbai and works with partners for a collection of plastic scrap in 15 cities such as
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Haridwar, Guwahati, Dehradun, Shimla,  Jaipur and so on, across India. The company
is in the process of setting up MRF in Hyderabad where it has already signed an
agreement with GHMC and will be setting up MRF in two more cities this year. At
the same time, the company is working on a resource recovery platform where it
can create traceability for the waste, pilot the platform with the partners in the 15
cities mentioned above and expand its presence in another 5 cities in this year.

RaddiConnect aims to divert over 15,000 tons of scrap by next year. Swachh
Sustainable Solutions Pvt. Ltd’sRaddiConnect, operational since 2016, has been
profitable for two years now. Its major CAPEX cost involves setting up the MRF and
building the Tech Platform. The MRF takes about 12-18 months to get to full capacity,
after which it is profitable. The main OPEX cost includes team and overheads,
which gets covered by the volume of waste that comes in. The company has multiple
revenue channels that help break-even faster.

RaddiConnect’s impact is definitely measurable, the biggest impact being the amount
of waste it helps to divert from landfills/oceans and ensuring it gets disposed off
responsibly. In the last year, RaddiConnect has diverted over 3000 tons of waste
from landfills. It has increased livelihood and provided better working conditions
to the unorganized waste management sector which includes ragpickers, sweepers,
raddiwallas, etc. It has formalized over 200 unorganized sector workers since the
operation. It also conducts regular capacity-building activities like medical camps,
opening bank accounts, linking them with relevant government schemes, etc.

The challenge of bringing forth “waste” which has long been relegated to the
unrecognized sector presents a complexity in the nature of the problem to deal
with. It is a multifaceted problem where one problem hinders the development of
the other side of the solution. Behavioral change relies on infrastructural provisions
and latter on the former forming a vicious cycle. Not all recyclables can be
channelized unless there is a partnership to make it viable. Services of Safai Saathis
are required but integration can not move in isolation for it to be sustainable.

RaddiConnect is, therefore, working to drive the required behavioral change by
simultaneously building the infrastructure required for it in partnerships while
naturally integrating Safai Saathis into the new systems.

Potential for Replication

Waste is a growing problem for the entire country so this problem definitely needs
to be  addressed all across the nation. We can not manage waste without the help
of the safaisaathis, and a status quo, therefore has to be reestablished to recognize,
instead of making their contribution obsolete. RaddiConnect realizes that it alone
cannot solve the problem for the entire country, and  therefore plans to pass on its
learnings/models to its partners and scale.
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Clean Energy for A Clean India: Carbonlites

Carbon Masters India Pvt. Ltd.*

Abstract

Most of the garbage in India is sent to landfills causing negative health and
environmental problems. Carbon Masters, a renewable energy start up from
Bangalore, aims to address the climate crisis by developing clean energy
solutions that can displace fossil fuels. The company has developed an innovative
way to address the mounting garbage problem impacting Indian cities. It takes
the bio degradable portion of municipal solid waste streams and agricultural
wastes and coverts that to a climate friendly fuel (biomethane) and carbon
enriched organic manure (branded and sold as Carbonlites) via biomethanation
and purification of the resulting biogas.

Context

India generates 67 million tons of garbage annually (55% of which is
biodegradable). Most of this is being sent to landfills, causing severe health
and environmental issues; this is estimated to double by 2030.

India imports 80% of its oil and 50% of its gas requirements. This drives up its
carbon footprint, impacts theair quality in cities, and reduces its energy security.
For millions of Indian farmers, the indiscriminate use of chemical fertilizers
and pesticides and the lack of addition of organic matter is leading to infertile
soils, reduced crop yields and negatively impacting farmer incomes.

Initiative

Carbon Masters has devised an innovative way of managing the organic portion
of this waste by collecting and converting the waste into climate friendly fuel
and organic fertilizers which are branded and sold as “Carbonlites”. Carbon

* Contact Details : Founder(s): KevinJ Houston, Som Narayan,
E-mail: kevin@carbonmasters.co.in, som@carbonmasters.co.in,
Phone:+919902571517
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Masters collects separated organic waste in its bio-CNG trucks from various
bulk waste generators and then treats that waste an aerobically to produce
Carbonlites bio-CNG and organic fertilizer. The separated organic waste (food
and agricultural waste e.g. chicken and cow dung, and press mud) is treated an
aerobically in bio-digesters to produce raw biogas. The gas is then purified to
remove Carbon Dioxide (CO2) Hydrogen Sulphide (H2S) and moisture to achieve a
92% to 95% mix of methane which is comparable to natural gas. The biomethane
is then compressed into specially designed Carbonlites cylinders and cascades
which can then be shipped to hotels and restaurants where it can be safely
installed to displace their use of LPG for commercial cooking.  The fuel is also
used in CNG trucks to both pick up the waste and deliver the cylinders. The
digestate “waste” slurry taken from the bio-digestors is then combined with
other biomass via a window composting process to produce a carbon enriched
organic manure. Carbonlites organic manure is sold to farmers to assist them to
reduce their over use of chemical fertilizers and pesticides, returning carbon
to the soil, improving soil health and fertility as well as further reducing carbon
emissions.

In addition for waste streams between 1 Ton and 5 TPD, Carbon Masters has also
developed an innovative onsite waste to energy and organic fertilizer solution
called Carbonlites in a box. In this, the biogas plant is housed within reused
shipping containers which can be stacked one on top of the other saving space
v/s a conventional circular anaerobic digestors. The biogas is captured, purified,
and piped directly to the kitchen on site. This is a modular, plug and play solution
ideal for IT and business parks, universities and temples or for in-ward waste
processing. It obviates the necessity and cost for sending waste out of the city
to landfills saving both costs and carbon emissions.

Process

Carbon Masters was formed in 2009 as a UK company after its two co-founders
Kevin Houston and Som Narayan met at the University of Edinburgh in 2008 when
they both enrolled in the first cohort of a Carbon Management Masters programme
which focussed on the issues of climate change. Som, an Environmental Engineer,
had come from Bangalore having worked as a climate activist with Greenpeace in
India. Kevin had spent the previous 34 years working in senior sales, marketing and
consulting positions in the UK, Turkey and Germany with Procter & Gamble, Price
Waterhouse Coopers, and IBM. Both came to Edinburgh with a passion to do
something to address the climate crisis.

On graduation, they set about advising organisations on how to both measure and
then reduce their carbon impact by making investments in renewable energy to
displace fossil fuels. In 2012, Som returned to his native Bangalore and set up
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Carbon Maters India Pvt. Ltd. with the purpose of repeating what the company had
been successfully doing in Europe.

However it soon became clear that Indian companies back then were not yet ready
to spend money on measuring their carbon footprint so the co-founders began to
explore solutions that could address the climate issue.

After much iteration through 2013, the co founders came across a defunct biogas
plant owned by a chicken farmer just outside Bangalore. Their initial thinking was
that the bottled bio-cng produced by the plant (if it could be made to work) would
present an opportunity to displace the huge amount of diesel being used by India’s
telecom towers as a backup power source.  So they took over the plant and learned
how to convert the waste to biogas but importantly how to purify and then compress
that gas into cylinders so it could be both stored and then shipped to customers.
Special cylinders and cascades that would be suitable for a telecom towers were
developed as well as working out how to use the fuel to power specially designed
CNG trucks to ship the cylinders to the Towers.

The company was ready to begin market trials in 2014. However the price of diesel
that they would be replacing was still subsidised at c 46 INR per litre making the
business case challenging.  LPG used for commercial cooking on the other hand had
reached the all time high of 118 INR per kg. So the company trialled the product
now branded as Carbonlites in few restaurants only to find even to their surprise
that chefs loved cooking with Carbonites!

Unlike LPG which loses pressure as the cylinder empties, Carbonlites maintains the
same pressure throughout the cooking process, making it great to cook with. It
costs less in use than LPG saving between 10 & 15%, as well as reducing carbon
emissions.

Very soon the initial plant was at full capacity. The company then partnered with
Mahindra & Mahindra (whom the company had first met when they bought M&M
CNG trucks for use in their plant)  to operate a larger scale plant in Malur where
the capital  to build the plant was provided by M&M. Under this arrangement, the
Company both operated the plant and sold and marketed the two products
Carbonlites bio-cng and Carbonlites organic manure. The company was able to
raise a seed round of investment in 2017 from both the Indian Angel Network (IAN)
and Sangam Ventures a clean tech venture fund and then follow that up with a
second investment round in 2019 from those same investors but also now including
the Native Lead Angel Network from Tamil Nadu. From its original pilot plant the
company is now operating 5 plants in 3 states.



Clean Energy for A Clean India: Carbonlites    87

Impact

The company has two patent applications pending with the Indian patent office
(i) design patent for 4 cylinder Carbonlites bio-CNG cascade for delivery of bio-
CNG to restaurants, (ii) patent application for Carbonlites in a box biogas system
utilizing reused shipping containers.

The company is currently operating Carbonlites production facilities in 5 locations
in 3 states and wants to scale the business across all states in India and then
globally. It has already developed partnerships with Indian Corporates like
Mahindra & Mahindra and wants to develop more such partnerships as well as to
franchise Carbonlites technology to tap into the entrepreneur eco-system in
India.

Carbon Master’s original pilot plant in Doddaballapur (Karnataka) processes 13
tons of organic waste per day and will soon begin producing 300 kgs of carbonlites
bio-CNG per day and  1TPD of  organic manure (after upgrading the anaerobic
digester and purification systems).

The company has begun to implement a 10TPD Carbonlites in a box project in
Koramangala (Bangalore) as a part of a contract with the BBMP. It is currently
processing 4 TPD of waste and is piping the gas to a nearby Truffles restaurant.

The company has centered its organic fertilizer operations in Malur, Karnataka.
The target is to produce 2000 tons of Carbonlites per annum from this facility.

In Indore, Madhya Pradesh and Tirupati, Andhra Pradesh, the company has a
partnership with Mahindra and  Mahindra  to  operate  two  of their bio-CNG
plants with a combined processing capacity of 70 TPD. In Indore, since October
2018, the company has been supplying this gas to municipal buses as well as to
restaurants. In Tirupati,the company has just begun to sell to hotels and
restaurants.

A Carbonlites bio-cng and organic fertilizer production unit saves significant carbon
emissions. For every 1 TPD of waste not sent to a landfill, saves 500 kgs of Carbon
Dioxide equivalent (CO2e). For every 1 TPD of LPG displaced by Carbonlites bio-
cng, 3 Tonnes of Carbon Dioxide equivalent (CO2e) are saved. For every 1 ton of
chemical fertilizer displaced by Carbonlites Fertiliser, 7 tonnes of Carbon Dioxide
equivalents (CO2e) are saved. In addition the Carbonlites solution reduces the
load on landfills, mitigates negative environmental and health impacts associated
with landfills, and improves airquality in Indian cities. The Mission Innovation
Framework recently calculated that if expanded globally, Carbonlites could
mitigate 47 million tons of Carbon Dioxide by 2030.
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Carbonlites could also provide a lower cost, carbon neutral fuel for people at
the bottom of the pyramid. The Company’s vision is to build a large scale
decentralized, bottled bio-CNG and organic fertiliser business across India, which
will create hundreds of sustainable jobs in the country for both skilled and
unskilled people. To scale the business in India and across the globe, the company
wishes to leverage its asset lite business model by partnering with additional
corporates/organizations as well as developing a franchise model to tap into
the entrepreneurial talent across India and developing countries.

Potential for Replication

The three challenges of Waste management, energy transition and soil health
in agriculture are not just occurring in India but impact large parts of both the
developing and developed world. Recently, the company carried out a feasibility
study in South Africa paid for by the German Development Agency GIZ. The
objective was to look at bringing Carbonlites technology to the cities of
Johannesburg and Pretoria. The company found that if anything the issues are
even more urgent there than in India where landfills are full, the cost of energy
particularly for the poorer citizens in South Africa’s townships is higher than in
India and the costs for businesses and households to send their garbage to landfills
is increasingly prohibitive. The Company believes that its Carbonlites solution
is a ready-made proven climate solution for the globe which has major co benefits
in terms of air quality improvement, provision of greenjobs, and providing
farmers a vehicle for more sustainable agricultural practices.
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Solutions for Decentralized Waste Management Systems

PBK Waste Solutions Pvt. Ltd.*

Abstract

Waste management is one of the key challenges that Indian cities are facing.
Addressing the challenge of urban waste management, Daily Dump (registered
as PBK Waste Solutions Pvt Ltd) has come up with an idea to make composting at
home accessible, easy, fun and beautiful. It ensures that waste is managed in a
decentralised manner and more than 60% of urban Indian solid waste is treated at
site and is not transported outside, lowering the environmental and economic
impact of the same.

Context

India generates much more than 1,00,000 metric tonnes of waste per day. A
metropolitan city (for example Bangalore) generates more than 6000 tonnes of
municipal solid waste per day. The biggest problem is that 60% of this waste is
purely organic waste (biodegradable waste in the form of wasted food, vegetable
peels, fruits etc). Organic waste itself has 70% water content. In other words,
crores of rupees are spent to transport nutrition and water and when these get
mixed with dry waste, all the nutrition is waste and there is too much carbon
footprint around the whole process. Organic waste, if managed locally, can be
converted into nutritious compost which can prevent thousands of tonnes of
waste from being taken to landfills, can promote greater material recovery
from dry waste, can help generate livelihoods and can provide India’s soils and
farmers with much needed nutrition.

* Contact Details : Founder: Poonam Bir Kasturi, E-mail: hello@dailydump.org,
Phone:+919916426660

Head of Business Development: Amarpreet Singh, EmailID:amar@dailydump.org,
Phone:+918197630389
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Initiative

Composting is a natural process that has been perfected by the universe and
natural systems in a profound evolutionary way. Daily Dump, one of the first
startups in the field of urban waste management started in 2006, with a goal of
designing solutions to make composting a part of everyone’s everyday behavior.
It designs products and services that offer pioneering solutions for decentralized
waste management in homes, communities, offices and public spaces. It enables
behavioral change among people, and improves their awareness about the harm
being caused to our environment. It changes perceptions of people, and
encourages them to reduce consumption and disposal in their daily lives.

Daily dump propagates the idea that composting can be done easily in the balcony
or garden without any foul odor or problems, and that anyone can create this
magical, nutritious rich manure out of ‘waste’, and get connected to Nature’s
wonder every day. Once a person starts practicing this, he gets hooked, and realizes
that he’s doing the right thing and feels proud of not harming the world. It believes
that composting isn’t a rocket science, in fact it’s a habit (and a rewarding one )-
just like brushing our teeth.

Waste is perceived as ugly and messy. And yet, we do not stop to think how important
it is to change this. It must become a matter of pride to display this aspect of our
lives. Daily Dump does the same to waste. Making it beautiful is a way to solve
other problems as well- like apathy, dignity of work, citizen participation, passing
on this practice to the next generation, enhancement of value of this sector. Daily
dump’s customers proudly display these in their gardens, balconies and terraces
and share their journeys managing waste.

Daily Dump’s offerings are based on the basic premise of customers as people,
rather than as buyers of products. Daily Dump’s strength lies in the following:

 Being a design-led brand. The products are known for their aesthetics, simplicity
and good design.

 Being open to change - the products allow for customisation by the customers
and therefore easier ownership and adoption.

 Creating new paths, innovative and thought leadership.

 Focusing on offering salience for change in human behaviour rather than just
selling products for consumption.

 The brand is trusted for its ethical approach.
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Process

When Daily Dump was started, there was no other solution like this in the market
and the biggest challenge was to create a market for an innovation that directly
challenges people’s everyday behaviors. By being a design led brand and by carefully
listening to the customers and their needs, Daily Dump has managed to create a
large fleet of customers who are in their own merit propagators of the message of
responsible waste management and help spread the brand’s values and voice among
other people. Today, Daily Dump’s products have been accepted by citizens,
governments, organizations etc and there are different sizes and types of products
available for all kinds of customers. Initially, the products were available only at a
select location at Bangalore. Daily Dump then adopted an outlet business model,
where the organization tied up with local entrepreneurs/citizens in different parts
of the country to take the message forward. That model turned out to be successful
and today, the company has 70 odd partners across 17 cities.

Impact

Over the years, composting at home has become increasingly accepted and
mainstream. More people are interested in the discussion around sustainability
and zero waste but the myths and fears around it are many even today. Being a
social enterprise, Daily Dump looks at sustainability in terms of social goals, and
financial and operational viability.

The impact of Daily Dump’s work is both qualitative and quantitative and is
measurable. The simplicity and accessibility of designs ensures that it can be adopted
across demographics.

Daily Dump’s work over the years has also had a positive impact on the livelihoods
of the traditional potter community, who make its signature terracotta composters.
Daily dump’s products support and raise the value of this sector. Potters make
more money in the clusters Daily Dump’s work with than they did before they made
Daily Dump’s Composters - the Kambha, etc.

Daily Dump’s impact on carbon savings is also measurable.

Currently, Daily Dump’s customers keep more than 60,000 kg of kitchen waste out
of landfills daily. It has over 17 partners across the country and has presence in 70
cities. More than 600 communities are using Daily Dump’s large scale composting
products and managing waste in a decentralized manner.
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Potential for Replication

Daily Dump’s business model allows local people to partner with the brand and
become Daily Dump outlet partners in their respective cities and demography’s.
Today, the brand has 70 partners spread across 17 cities in the country.

The solution itself is easily replicable in any urban setup (tier 1, tier 2 and tier 3
cities). To compost kitchen waste – one needs the wet waste, the composter and an
additive and can be done in a small balcony as well. Daily Dump’s products are
available and shippable across the country. The solutions are available on e-
commerce websites as well.

When the brand started, there was no similar solution in the market. The big
challenge was to create a market for something new – and that too for a product
that directly challenged people’s behaviors. In the initial years, there were loads
of challenges to scaling the solution due to the following:

 Many citizens feel that their waste is not their responsibility and that the
government alone should take care of this problem. They feel the
communities and individuals don’t have to take charge for it at all.

 People felt that composting products made from terracotta should not be
charged for. They didn’t understand the value in hand made craft product
meant for waste management.

 Right now, word of mouth is the best method by which Daily Dump business
and impact has grown over the years. The big challenge is to find ways to
market the brand to create large scale awareness on waste management
and composting.

 Myths around composting is another big challenge – people feel that
composting smells and will lead to health problems, which is not true at
all.

 It has been a challenge for the local government and municipal bodies to
generate and implement solid policies on waste management. A strong policy
can also drive growth in this industry.

Overall, Daily Dump’s products have a huge potential in terms of scale, reach and
impact. Right now, the company aims to devote the next 3 years to scaling operations
and increasing the impact multifold.
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Abstract

Water, being an important and scarce resource for sustainable life on the planet,
needs to be preserved for the future generations.Prof. Rajiv of BITS Pilani has
developed and implemented rainwater harvesting projectin ten villages as per
which every household in the community wilfully allows to harvest their rooftop
rainwater. The model isbased on public participation, and assists villages in
rural India with little access to clean water.

Context

Water is a natural resource, fundamental to life, livelihood, food security and
sustainable development. The total volume of water on earth is about 1.4 billion
km3. Only about 2.5% percent of the Earth’s water is available as fresh water and of
these fresh water resources 70% is in the form of ice and permanent snow cover in
the mountain regions, the Arctic and Antarctic regions. Around 27% of the world’s
fresh water is stored underground in the form of groundwater.  There is enough
freshwater on the planet for six billion people but it is distributed unevenly and
too much of it is wasted, polluted and unsustainably managed.

Water being one of the important resources for sustainable life on the planet is
required to be preserved for the future generations. Water for various purposes of
mankind is obtained from the underground aquifers (ground water), meteorological
rainfall (precipitation) and river flows (surface water). These resources are getting
scarce in their potential due to their excessive usage and limited replenishment,
climate change, increasing demands and changing land use scenarios (Klove et al.,
2014). Climate change with high temperature and altered precipitation patterns
impacts water resource availability and irrigation water demand directly (Chung et
al., 2011; Falloon and Betts, 2010; Zhu and Ringler, 2012) along with water quality

* Contact Details : Founder: Prof. Rajiv Gupta,
E-mail:rajiv@pilani.bits-pilani.ac.in, Phone:8741959971
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and ecosystem stability. The pavement of the land by urban infrastructures generates
more runoff instead of ground water recharge. Therefore, urban planning and
development is suggested based upon the microclimatic conditions which are used
to plan the further development (Wong et al., 2011). Evaporation is increasing
relatively due to increasing temperature. This may evolve the condition of drought
due to multiple climatological and hydrological parameters (Mishra and Singh, 2010;
Vicente-Serrano et al., 2012). It is required to identify the parameters and their
effects on the water resources which are causing them to diminish. Hence scenarios
are required to be planned to identify alternative future states of the water system
which facilitate water managers to make robust decisions and strategies. This may
help to achieve planning objectives such as alleviating water stress, improving
water quality, maintaining the ecosystem services, etc.  (Lempert et al., 2006;
Groves, 2006).

Many countries across the globe, especially the developing and under developed
countries still face the challenge of proving safe water to rural communities. The
major problems with water in such countries include contamination of ground water
with fluorides, heavy metals like arsenic, lead, etc. and certain bacteria and
radioactive material like uranyl acetate. Number of studies in India suggest that at
least 15 state in India are facing fluorosis problem in addition to problems with
contamination of water with heavy metals. The cost of purification of such
contaminated water is quite expensive and many times not affordable by the rural
communities. The popular filtering technologies like RO and dialysis require
investments for establishing such plants. Hence there is a need to develop
economically feasible technology for meeting individual household water
requirements.

Literature indicates use of membrane filtration, precipitation, nanofiltration, ion-
exchange, electro coagulation, flotation, reverse osmosis and adsorption for fluoride
removal. The problems associated with these methods include high operational
and maintenance cost, low removal efficiency, lack of selectivity for fluoride,
undesirable effects on water quality, generation of large volumes of sludge and
complicated procedures involved in the treatment (Koteswara Rao M and Mallikarjun,
2014, Shamma Damani and Chandra Sekhar, 2015). Adsorption exhibits good potential
for removal of fluoride, however the viability of such technique is greatly dependent
on the development of suitable adsorptive materials. Several adsorbents like
activated alumina, fly ash, alum sludge, chitosan beads, red mud, zeolite, calcite,
hydrated cement, etc., are used for removal of fluorides. In the recent years, the
plant based bioremediation approach to improve the quality of water has become
an area of intense study. Bioremediation is recognized as a cost-effective and
environmental friendly option for cleanup of contaminated water (Vaishali and
Dinesh, 2013, Agarwal et al., 1999, Patil Satish et al., 2012).
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As per UN water report of 2012, approximately 25% of the total number of countries
reported that they faced management obstacles relating to legal frameworks (e.g.
Mozambique, El Salvador, and Angola and Republic of Korea) and strategic planning
(e.g. Congo, Costa Rica and Australia). The main problems encountered with legal
frameworks are that they are too weak or conflicting. Country experiences range
from Albania, which would like to move towards the EU Water Framework Directive
but currently has a legal system that has little in common with the EU; to Peru and
Samoa, where national laws can conflict with traditional practices and customs.
The main problems encountered with strategic planning, national policies,
transboundary agreements and integrated water resources plans, are that they are
non-existent or inadequate. For example, Congo reported that it lacks a clearly
formulated national water policy; and Azerbaijan, which is heavily reliant on water
flow from other countries, reported that it is the only Southern Caucasus country
to sign the Convention on the Protection and Use of Transboundary Watercourses
and International Lakes (Helsinki Convention). A number of countries including
Denmark, Germany, Lithuania and Portugal reported challenges in balancing
agricultural, industrial and environmental interests. These issues relate to allocation
and are often addressed in national water efficiency plans.

The Government of India’s first major intervention in the rural drinking water sector,
started in 1972-73, through the Accelerated Rural Water Supply Programme (ARWS).
A Technology Mission on Drinking Water was started in 1986, which in 1991-92, was
renamed the Rajiv Gandhi National Drinking Water Mission. Upgrading the Mission,
the Department of Drinking water Supply (DDWS) was created in the Ministry of
Rural Development in 1999, which was subsequently renamed as the Department
of Drinking Water and Sanitation in 2010. Keeping in view the significance of rural
water supply and sanitation, the Government of India created and notified the
Ministry of Drinking Water and Sanitation as a separate Ministry on 13th July, 2011.

The Ministry of Drinking water and Sanitation is the nodal Ministry for the overall
policy, planning, funding and coordination of the flagship programmes of the
Government of India viz. the National Rural Drinking Water Programme (NRDWP)
for rural drinking water supply and the Swachh Bharat Mission (Gramin) [SBM(G)]
for sanitation in the country.

The National Rural Drinking Water Programme (NRDWP) is a Centrally Sponsored
Scheme aimed at providing adequate and safe drinking water to the rural population
of the country. The NRDWP is a component of Bharat Nirman which focuses on the
creation of the infrastructure. This has resulted in the provision of significant
additional resources to the sector and for creating an environment for the
development of infrastructure and capacities for the successful operation of drinking
water supply schemes in rural areas.
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Bharat Nirman was launched by the Government of India in 2005 as a Programme to
build rural infrastructure. While Phase-I of the Programme was implemented in the
period 2005-06 to 2008-09, the Phase-II was implemented from 2009-10 to 2011-
12. Rural drinking water is one of the six components of Bharat Nirman. Funds
provided under the NRDWP are counted towards the Bharat Nirman also and no
additional funds are provided under Bharat Nirman.

At the beginning of the Bharat Nirman (Phase-I) period, 55,067 uncovered habitations
and about 3.31 lakh slipped back habitations were to be covered with provision of
drinking water facilities and 2.17 lakh quality affected habitations were to be
addressed for water quality problem. While prioritizing the coverage of the water
quality problem, arsenic and fluoride affected habitations have been accorded
priority followed by iron, salinity, nitrate and other contaminants. To ensure that
habitations once provided with drinking water supply infrastructure do not slip
back and face drinking water problem; sustainability of drinking water sources and
systems has been accorded high priority. To achieve drinking water security at
village/ habitation level, conjunctive use of water i.e. judicious use of rainwater,
surface water and ground water has been promoted.

There is enough freshwater on the planet for six billion people but it is distributed
unevenly and too much of it is wasted, polluted and un-sustainably managed.
Some areas (e.g.: Rajasthan) while being perpetually short of groundwater, get
abundant rain. These areas can catch the rain and prevent recurrent droughts.
In areas rich with rainwater availability, the powerful technology of rainwater
harvesting, a process which involves accumulation and deposition of rainwater
for reuse before it reaches the aquifer, can be adopted. The water collected
during this process can be used not only for gardening purposes, livestock,
irrigation or redirected directly to a deep pit with percolation. The harvested
water can be used for drinking water as well if the water is treated and stored
in a tank that is accessible and clean.

Initiative

“Aakash Ganga” (or “River from the Sky” in Hindi) is a rainwater harvesting
project which assists villages in rural India, that have little access to clean
water. The scheme is based on a public participatory model, where every
household in the community wilfully allow to harvest their rooftop rainwater.
System consists of conduits, filters, reservoirs, and solar pumps that are
connected by perforated pipelines to a network of interconnected underground
storage reservoirs. It is a broad based integrated modular scheme and has five
tiers (Four type of tanks and fifth is ground water replenishment). Mainly, two
types of reservoirs are used: (i) A home reservoir (Greh Tanka)is connected to
each house for the sole use of the home owner’s needs, providing drinking water
to people with adequate rooftops. (ii) Extra water and village water are
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channelled to a larger village reservoir (Gram Tanka) that ensures equitable
access, drinking water for livestock, and economic sustainability by generating
enough revenue through horticulture to cover operational costs and then to pay
a return to social investors. The local communities, as their participation, not
only lease land for horticulture at no cost but also contribute in terms of labour,
material or cash to adopt the scheme. Hence, the solution emphasizes the
incorporation of economic, cultural-social, operational, institutional, technological
and ecological aspects.

Process

Aakash Ganga is a very comprehensive scheme and apart from the basic components
of rooftop rainwater harvesting, it also includes other components as shown in
figure. It is a network of different tanks and connecting pipelines. It is a broad-
based integrated modular scheme, which allows the construction in modular form,
i.e. part of the scheme can be constructed at any time and then other parts can be
added to it, if desired and required.

Details of the Scheme (Figure 1)

1. Type A (Griha) tank: This tank is built at household level, intended to collect
roof top water. These tanks are built at each house depending on the space
available and type of the roof. Capacity of the tank depends upon roof top
area, and no. of members of the family. This tank is connected to rooftop
through pipes directly. However, if roof area is not available, a catchment
area is created around the tank to collect the rainwater.

2. Type B (Samooh) tank: This tank is fabricated for a community purposes. The
community will be defined by a cluster of houses in a town/village. Its capacity
will be decided by number of connecting house. This tank will be collecting
ground intercepted water passing through a filter media. Filter media will be
running over a perforated pipeline that in turn will be connected to tank.
Filter media will be made of sand and gravel layer. The stored water can be
used for bathing and washing purposes.

3. Type C (Sanja) tank: This type of tank will be collecting overflow from Type B
tank and also from roof top from public structure like school, hospital, etc.
The collected water can be used for the purposes like marriages, sawa mani,
other public functions, etc. on nominal charges.

4. Type D (Gram) tank: Overflow from type C tank will be directed to a larger
capacity tank, Type D. Here the water also can be collected through perforated
pipes which are laid one feet below the ground level mainly connecting the
type C and type D tanks. Water from this tank can be used for agricultural
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purposes and drinking water for cattle, etc. as it is not suitable for drinking
purposes.

5. Ground Water Replenishment: Overflow water from Tank D is used for ground
water replenishment. A suitable layer of soil is determined to replenish the
ground water table. The treatment of water is also taken care

Impact

Aakash Ganga is designed to be a holistically sustainable public-private-community
partnership (PPCP) or social enterprise, that is sustainable economically, culturally,
operationally, institutionally, socially, technologically and ecologically. The success
of this design is enabled by numerous innovations, including:

a) Revival of Old Wisdom: A Five Tier Network: Old traditional techniques are
simulated with modern techniques to harvest the rainwater, treating it
with local material filters, storing in fibre reservoirs, generating the
revenues and replenishing the ground water.

b) Enterprise Model: The project is based on a public utility model of resource
distribution to ensure scalability and communal engagement. By agreeing
to lease their rooftop rainwater harvesting rights to participate, villagers
both contribute to the utility as co-owners of its infrastructure and draw
on its output as customers. An Entrepreneur takes the total responsibility
of the project after commissioning and deliver for the further development
of the project.

c) Cultural Social Integration: Scheme builds on existing cultural traditions,
for example, well worship (Balaji: A Hindu God), and social bonds (Jalwa
Pooja to be performed near water body on occasion of getting blessed
with child). As a consequence, the program is viewed as a community asset
that is aligned with the villager’s own values and that it will contribute to
social harmony.

d) Engineering: Five Tier network is designed using technologies such as
satellite imagery (such as Cartoset and Land Resource) Google Earth),
Geographical Information Services (GIS), and Genetic Algorithm (GA). A
simple user friendly (Five click) software decreases the capital outlays for
the project and to shorten implementation with high accuracy with no
political interference. Development of First Flush, design and fabrication
of low cost filters, design and implementation of Fibre tanks and Directional
tunnel are some of the engineering marvels of the project, which can be
used elsewhere.

e) Monitoring Water Quality and Utilization: An IT/ mobile network collects
data about water, which can be analysed for different purposes, like
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utilization, quality, treatment, and repairs. Using a simple coding algorithm
water samples and repair requests can be managed from a single centre
point.

f) Transparency and Accountability: Concept of “social audit” provides the
villagers the same access privileges to project records as enjoyed by the
other auditors. All related data is broadcast time and again with complete
details like, amount spent on a component, contractors name, contributions
from the sponsors, etc. Such transparency wins the trust of the people. It
is powerful tool that can enable the villagers to challenge any decision to
improve upon.

g) Scaling: As BITS has designed, implemented, and managing the scheme at
different villages, it keeps a knowledge repository of designs, blueprints,
bill of materials and costs, and schedule estimates which is shared with
needing communities. Scheme is successfully implemented in 10 villages
(in three phases with different partners) in Rajasthan: Raila, Harinagar,
Lasedi, Pilani Campus, Indrasar, Kakreu Kalan, Ginni, Dheendwa Aguna,
Ramnathpura and Kidwana.

h) Partners: Birla Institute of Technology and Science (BITS), the premiere
engineering institute of Rajasthan, had/ have partners with different
background and experiences: RANA (Rajasthan association of North America:
initiated the project), Bhoruka Charitable Trust (BCT), Society for
Community Organization and People’s Education and Samgra Vikas Sansthan
are field implementation partners, Sustainable Innovations & University of
Virginia, USA (Advisors); RANA ($50,000), World Bank ($200,000),
Department of Science, and Technology, India ($400000), Ambuja Cement
Foundation, India ($100,000), SI ($3000) as Project sponsors and Government
of Rajasthan and local administration and community.

The key benchmarks met are summarized below:

 House attached reservoirs 200+ each of 25,000 litre capacity

 Shared reservoirs 5 each of 400,000 litre capacity

 Construction cost- Rs. 3 per litre (to store); Rs. 0.30 per litre (to
replenish the ground water)

 System Life- perpetual; cost per litre of water: Rs. 0.11

 Contribution by local Government- land per village

 Contribution by homeowners 15% – 50% cost of the in-home reservoir

 Water Quality Meets or exceeds WHO standards
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The Phase I Pilot results were shared with the government of India and the state
governments of Rajasthan and Central Government. Each expressed a strong interest
in co- funding and implementation

Potential for replication

India has more than 6 lakh villages (Census 2011) and most of the villages have
water problem either in terms of quantity, quality, or accessibility. More than seventy
percent population stay in villages. The scheme is based on multi-sustainability,
i.e. it takes care of economically, culturally, operationally, institutionally, socially,
technologically and ecologically aspects. The scheme (rainwater harvesting) is
equally applicable at all places due to the very nature of rain water and its Omni-
presence. There is no other scheme possible, which is sustainable.  The scheme is
already implemented successfully in ten villages with great adoptability. After
commissioning of the project also, entrepreneur takes the responsibility of
maintaining it, which is a mandatory issue of any scheme. The next step is to
implement the scheme in 1000 villages.

Visuals

Figure 1: Tanks and pipe network
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Figure 2: The network hierarchy

Figure 3: Constant Volume Diverter with horizontal diversion chamber
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Figure 4: IT network

Figure 5: Social Audit module as part of the IT network
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Boson White Water System

Transwater Systems Pvt. Ltd.*

Abstract

Fresh water supply in India is finite and is severely threatened by pollution,
making it extremely important to manage water in commercial and residential
complexes. Developed countries have already adopted ways of reusing the water,
and regulations vary across geographies. Transwater Systems Pvt. Ltd.’s BOSON
White Water (BWW) system converts treated sewage into potable water, which
can be used for industrial, commercial and residential use- reducing stress on
various water sources.

Context

Pollution Control Board has mandated to treat the domestic sewage generated
in residential complexes, commercial buildings, and industries at source using
Sewage Treatment Plants (STP), and re-use them. Due to the nature of treated
sewage, it has a limited scope of utilization like toilet flushes and gardening.
Excess treated waste water is being sent into existing drains where it gets mixed
with untreated sewage and pollutes water bodies. Most of the STP’s are setup
to meet the norms and they are associated with design and operational
challenges; these issues have been not addressed yet.

Commercial buildings like tech parks, shopping complexes, malls, office spaces
face a big challenge of sourcing quality water for centralized air conditioning
units. Apart from incurring water costs, they are incurring significant costs in
treating the water; chemicals are used to protect the water-cooled chillers so
that they can run efficiently.

Cities like Bangalore, Hyderabad on an average generate 1400 – 1500 MLD of
sewage every day and currently there is infrastructure to treat barely 50 percent

* Contact Details : Founder & Director: Vikas Brahmavar, Director Technology:
Gowthaman Desingh, E-mail: vikas@transwaters.com,
gowtham@transwaters.com, Phone: 9945595251, 9632342430
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of the sewage generated. Portion of this treated sewage from the centralized
STP’s can be tertiary treated using BWW system and it can be supplied to the
nearby industrial and commercial buildings.

Initiative

BOSON White Water (BWW) system converts treated sewage water into potable
water which can be used for industrial/commercial, and residential use. Boson
White Water System is a 11-stage water treatment system which takes the excess
treated sewage coming from the STP’s and converts it into potable water (which
meets the BIS standards). BOSON White Water System is designed based on the
(Direct Potable Reuse) DPR norms used in United States of America where the
treated water can be directly used for potability.

Due to reduced dissolved solids, BOSON White Water is directly used for cooling
towers in commercial building like tech parks, shopping complexes, malls, etc.
without any further treatment. BWW reduces their water costs, water treatment
cost, chemical costs and waste water disposal costs significantly.

With its pay-per use model, BWW has reduced the burden of capital, operational
and maintenance cost on the customers- making it a WIN-WIN model for everyone
involved. BOSON White Water is sold to customers at 6.5 – 8 paise/litre. One of
its customers who uses 30 KL of BWW every day for his cooling tower saves
approx. Rs. 70,000 – 80,000 per month as water costs.

Majority of the operational tasks are automated in BWW system, helping the
system to operate without any dedicated skilled manpower. BWW system’s IoT
based monitoring system helps reduce the operational and maintenance
challenges. Based on the alerts from its Monitoring Systems, Traswater Pvt.
Ltd. wishes to plan its predictive maintenance activities, ensuring minimal down
time of the system.

Impact

So far BWW system has recovered 46million liters of water from treated sewage,
which is almost equivalent to 8000 tankers volume of water. With a goal of 5000
million litres year on year, Transwater Systems Pvt. Ltd. will be achieving the
100 million litres mark by 2020. BOSON White Water System is currently
operational at:

Vakil Satellite Township: 10 KLD, operational since 2015 Soulspace Mall: 30 KLD,
operational since Sept2018
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RMZ Eco world, Block 6A: 100 KLD, operational since Dec 2018 Brigade Orion Mall:
100 KLD, operational since Jan 2020

Potential for Replication

Governments can help startups like Transwater Systems Pvt. Ltd. by formulating
policies, making it mandatory to have tertiary treatment plants in bigger
residential societies and commercial buildings, thereby reducing the stress on
the ground water, existing sewer lines, sewage treatment plants. Some of the
challenges faced by Transwater Systems Pvt. Ltd. are as follows:

 Awareness: There is no awareness among residents on how to utilize
the tertiary treated sewage.

 Infrastructure Support: Existing residential complexes don’t have the
infrastructure to store and distribute the BWW technology, which delays
them in adopting the technology.

 Operation costs: Currently customers bear the power costs to recover
water which is approx. 1 paise/litre, which is another bottle neck. It
can be overcome by providing subsidized power for enterprises re-using
the waste water.
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Floating Islands

Clean-Water Registered As Sustainable Water Technologies Pvt. Ltd.*

Abstract

Today, more than 70% of Indians have access to clean drinking water. More than
50% of urban settlements have water infrastructure such as pipelines for storm
water, drainage water. STPs have also been setup for more than 30% of the capacity.
However, not even 1% of the water-bodies have been restored till date. This shows
that the sector of water-body restoration is relatively unexplored. Taking advantage
of this huge business opportunity, Clean Water Pvt. Ltd. has innovated Floating
Islands with wetland plants such as canna, vetiver grass, umbrella palm, reeds,
etc planted on top- offering genuine solution for cleaning water.

Context

More than 70 percent of wastewater is still discharged into water-bodies untreated.
More than 2/3 of the diseases are water borne. The discharge of untreated polluted
water in the water-bodies has caused water-bodies to become breeding ground of
mosquitoes and other disease causing microorganisms. These diseases such as
malaria, cholera, typhoid, etc are also causing more than 5 deaths every minute
worldwide.

To counter the problem of deteriorating water-bodies, the government is trying to
setup Wastewater Treatment Plants such as Sewage Treatment Plants and Effluent
Treatment Plants to treat the water before it reaches the water-bodies. But due to
many reasons these treatment plants are not able to serve the purpose for which
they were constructed.

Due to faulty pipelines, sewage often does not reach the plants and they do not
function. Traditionally people have settled near water-bodies ;it is very difficult to
remove “encroachments” near the lakes and rivers, particularly in the Indian

* Contact Details : Founder, CEO, Director: Priyanshu Kumath,
Phone: +91 7999454226 ; 9769302930, E-mail: priyanshu@clean-water.co.in ;
contact@clean-water.co.in ; priyanshukumath@gmail.com
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context. The sewage of people living very close to the water-bodies cannot travel
against gravity and ends up in the water-body. The little water that does reach the
treatment plants is discharged with chlorine in the water-bodies, which harms the
flora fauna in and around the water-body. Other solutions such as adding bacterial
and chemical solutions too have their respective side-effects. They harm the natural
environment of the water-body and often irreversibly affect the micro-biology of
the water-body. The World Health Organization (WHO) states that biological
treatment is the only possible solution for restoring the water-bodies.

Since sewage cannot be completely stopped from entering the water-bodies and
little to no space is available near them, there’s a need in-situ solutions which can
float on the water-bodies and also clean the water in the process. Restoration of
ecology is another angle that needs to be considered when restoring water-bodies.
In urban centers today, green patches are disappearing at an alarming rate. Water-
bodies are the last major stronghold of the ecology inside our cities. Without a well
maintained ecology, the survival of humans is at stake. Without a well maintained
ecology, we are sure to get infected with diseases.

A product based business model is considered to be more scalable as compared to
a services based business model. An organization providing consulting or contracting
services would only be able to serve a maximum of few hundred water-bodies. In
order to cater to the millions of lakes, ponds, stepwells, drains, streams and rivers
in the world, a Product based business model is required.

Solutions which involve a lot of electro-mechanical components may not be the
most sustainable solution. High Capital cost upfront along with high operation and
maintenance cost along with requirement of skilled labour, makes electro-
mechanical solutions less preferred.

The most sustainable solutions are the ones where we are able to leverage the
power of nature. The water cleaning action of natural wetlands needs to be studied
and converted into a Product to serve the purpose of restoring water-bodies.

Initiative

Having witnessed successful Sewage Treatment Technologies such as DEWATS
(Decentralized Wastewater Treatment System), Phytorid, IWT, etc; Clean Water
Pvt. Ltd. decided to apply the principles and concepts of these technologies into a
Floating Product to clean the water. It started making Floating Islands which would
have wetland plants such as canna, vetiver grass, umbrella palm, reeds, etc planted
on top of them.
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Process

After testing the first few Floating Islands on real life water-bodies, Clean Water
started seeing change in water-quality and tremendous growth of biofilms near the
Islands. It also noticed was that living organisms of all types would flock to the
Islands. Fishes would come and hide underneath the Islands for protection from
predators and sunlight. Insects would come to this wetland on the water-body in
search of food and resting spot. Birds would come and sit on the island to hunt for
fish and insects. Water snakes also eventually found their way to the Islands. The
nature’s response to Floating Islands was over-whelming. This response elevated
the Floating Islands from being only a water treatment tool to also a tool for restoring
ecology and biodiversity.

The beautiful sight of flowers on top of plants such as canna are a sight to behold.
Many clients across the world are demanding Floating Islands for beautification of
water-bodies as well.

After testing water samples, it was found that the dissolved oxygen levels near the
Floating Islands were higher than the rest of the water-body. The roots of these
wetland plants were dissipating oxygen in the water, improving water quality and
decreasing the anaerobic zone. This was leading to reduced emissions of greenhouse
gases from the water-body.

Floating Islands would cover the surface of the water-body, providing shade
underneath and reducing the temperature of the water, leading to marginal reduction
in evaporation as well. In extremely water stressed areas, Floating Islands cover
more than 50% of the water-body’s surface.

The thing that most people often misunderstand is that they think plants are doing
all the treatment; which is incorrect. Biofilms do majority of the treatment as
verified by many individual studies across the world. In majority of wastewater
treatment plants, it is the bacteria that do the treatment. Clean Water hence
decided to maximize formation of biofilms to enable maximum treatment of water.
It introduced biofilm carriers such as biomedia made of recycled plastic beneath
the Island. These are the same biomedia which are used in Aerobic Reactor Tanks
of MBBR Technology. These biomedia provide a surface area for bacteria which
work by attached growth processes. The volume and depth of biomedia can be
increased as per requirement.

In the coming times, Clean Water aims to focus on Product Development/ R&D/
Innovation to make Islands bigger better stronger, with more life, with more
functionality, of different materials, etc
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Impact

Its impact is at multiple fronts and addresses 7/17 Sustainable Development Goals
(SDGs) as set by United Nations including, Good Health & Well Being, Clean Water
& Sanitation, Industry Innovation & Infrastructure, Sustainable Cities & Communities,
Climate Action, Life Below Water and Life on Land.

The impact that Floating Islands and a Restored Water-Body makes is huge but is
subjective and hard to measure at the same time. It includes:

1. Reduction in diseases and deaths which leads to better health, better income,
happiness index, safety, etc

2. Restoration of Ecology and Bio-diversity which has far reaching consequences

3. Reviving Rivers from death so that life below water and life on land can
thrive

4. Reduction in Greenhouse Emissions

5. Reduction in Evaporation leading to more water availability

6. Beautification of surroundings would provide an aesthetic facelift to the
surroundings resulting in water-bodies becoming centers of relaxation,
recreation and tourism

7. Increasing Fish Yield of the water-body

8. Growing crops on Islands can also generate revenue for people whose
livelihood depends on the water-body

Potential for replication

The innovation can be implemented to restore water bodies all across the country.
However, Clean Water Pvt. Ltd. faces some limitations, such as government
permissions, lack of budgets and other issues. Working Since water-bodies are owned
by the government, we need to deal with them. The government does not give
advance which makes supply of Islands to Government capital intensive and slow.
Due to the smaller number of successful case studies across the globe, the client
trust and acceptability are low.
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Advanced Eco–Reactor (AER) Sewage Treatment Process

Organic Solutions*

Abstract

Untreated sewage is the leading polluter of our precious fresh and ground water
resources in India. The current centralized approach to sewage treatment is not
only capital intensive, but also creates inequality of coverage and benefit
particularly in lower income areas within cities, small towns, rural and remote
areas. In this Organic Solutions has implemented a sustainable, economical, organic,
and cost effective decentralised solution of treating sewage. Based on the natural
principles of Vermifiltration, Organic Solution’s Advanced Eco Reactor (AER) sewage
treatment process utilizes the natural and synergetic harmony of earthworms and
microbes to treat sewage.

Context

Untreated sewage is the leading polluter of our precious fresh and ground water
resources in India. The current centralized approach to sewage treatment is not
only capital intensive, but also creates inequality of coverage and benefit particularly
in lower income areas within cities, small towns, rural and remote areas. In 2015,
only 66% of the total treatment capacity in each of the 816 STPs across India was
being utilized, while 70% of the total number of STPs were defunct or not working
at optimal efficiency. Without STPs that operate at maximum capacity, the waste
that households are producing in cities is going to open water bodies, thereby
polluting our rivers, lakes, and oceans. Approximately 70% of India’s sewage is left
untreated, flowing into our rivers and seas, posing a health risk to the population.
Safe and cost effective treatment of human waste is an enormous challenge in an
ever growing, densely populated country like India. Furthermore, a large number
of the existing STPs fail due to lack of adequate funds for O&M, lack of skilled
manpower or lack of power supply.

* Contact Details : Founder(s): Aditi Agarwal, Kush Agarwal, Deepak Arora,
E-mail: organicsolutions@gmail.com, Phone:9999862228,9899823242
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In the past five years, India has achieved tremendous success under the Swachh
Bharat Mission which has proved to be world’s largest drives for sanitation. This
has further carved out the way for the next step in the sanitation hierarchy i.e.
waste water management. Recognising the urgent need for a response, the Union
government recently formed the Jal Shakti Ministry integrating the Ministry of Water
Resources, River Development and Ganga Rejuvenation, and the Ministry of Drinking
Water and Sanitation under one umbrella. The newly formed ministry has four
major intervention areas namely rain water harvesting, reuse of treated waste
water, rejuvenation of water bodies and plantation. Reuse of treated waste water
can be one of the major solutions to the ongoing water crisis, particularly in using
the treated water for non potable needs like landscaping , flushing, car washing,
road washing, commercial and industrial re-use etc.

While the centralised systems of treating waste water need to witness large scale
improvements both in their coverage and their capacity, it is also prudent to
understand and pay attention to the fact that a vast majority of India’s population
is still dependent on decentralised, non-sewered, on site sanitation. In the Indian
context, it is important to implement sustainable and cost effective solutions that
can be customised across terrains, geographies and climate zones.

Initiative

Based on the natural principles of Vermifiltration, utilizing the natural and synergetic
harmony of earthworms and microbes, Advanced Eco Reactor (AER) sewage
treatment process is an economical, organic, and highly efficient solution. Through
the AER system waste water can be recycled for non potable uses like horticulture,
flushing, car washing etc. without generating any pollutants like sludge and foul
odor, without skilled manpower and by using upto 60% less energy than conventional
systems. The AER STP adopts a decentralized approach, and can be implemented
at wide range of wastewater volumes from 2KLD (individual households/offices) to
2MLD (communities, commercial complexes, institutions etc.). It can be setup as a
civil structure or a mobile containerized plant to provide on-site solutions. The
system can be setup across a range of terrains and temperature zones. Also, as
the system does not require heavy mechanical equipment like blowers and
aerators, it can be setup and maintained even in remote and rural areas.AER
STP is not a mechanical system but a highly efficient, robust, and live ecosystem
which is sustainable and provides incremental improvement as the system adjusts
to the effluent. Organic Solutions has over 15+ years of experience of
implementing solutions across various parts of the country with various
prestigious government departments and bodies.



118    ASCI Journal of Management  49 (1)   March 2020

Process

Organic Solutions, founded in 2002, took roots when the founders shifted their
base to Gurugram from Delhi. They started feeling the strains of water availability
and quality in their new residential area. Starting from pioneering the use of
probiotics for septic tank treatment in India, they quickly shifted their focus on
researching and implementing natural and cost effective sewage treatment
solutions, based on decomposition by probiotic microbial cultures, for non-
sewered establishments in surrounding areas like Manesar, Kadarpur etc. To
meet the evolving norms, Organic Solutions has always been in the forefront of
utilising the potential of natural solutions for waste water treatment. In the
bid to meet the evolving and more stringent norms of the respective pollution
boards, the team came across an article in a research journal detailing about
the works of a Chilean professor in the field of Vermifiltration for waste water
treatment. Excited with the prospects of amalgamating the same with the
existing process, Organic Solutions implemented a pilot project in one of the
existing project sites at their own cost. After 2 years of continuous real time
experiments in media selection, flow rates, organic and hydraulic loading rates,
and pollution reduction rates, the process was fine tuned for implementation.
In 2015, Organic Solutions got the opportunity to implement AER STPS across
two very different terrains and temperature zones where initial pilot setups
were established to understand the dynamics of treatment and after 2 months
of finalising the parameters the full scale sewage treatment plants were setup.
Fast forward to 2020, more than 25 STPs have been setup and approximately 30
AER STPs are under construction across 20 states in India.

Impact

Currently, Organic Solutions is treating eight Million litres of waste water per
day using cost effective natural methods, saving approximately 1000 tons of
CO2 daily (source: carbon fund) due to reduced electricity consumption as
compared to conventional systems. The AER system reduces the sludge production
by approximately 750 kgs daily as  compared to conventional systems, and the
treated water meets the CPCB/NGT norms, thereby recycled for reuse in non
potable  uses  like  horticulture,  flushing,  car  washing  etc.  Treatment costs
are as low as  2 paise per litre for smaller capacities and reduces further to as
low as 1 paise per litre as the scale of treatment increases.  AER STPs have been
setup in sub-zero temperature areas like Joshimath (Uttrakhand) and Reckong
Peo (Himachal Pradesh)to high temperature areas like Maujpur (Rajasthan),
Noornad (Kerala), Lucknow (Uttar Pradesh),to urban areas like Delhi, Gurgaon
and Greater Noida to remote locations like Teju, Aalo (Arunachal Pradesh) to
name a few. Organic Solutions won the Clean and Green India award in 2016 for
‘Best Waste Water Recycling Technology’, ‘Best Water Conservation Organization’
in 2020 by MSME Chamber of Commerce and Industry, and is also one of the four
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organizations selected to setup pilot projects in rural communities of Gurugram
as part of the ‘Save a Pond’ campaign envisioned by Gurujal, a joint effort
between Jal Shakti Abhiyan and GMDA. Another unique project executed by
Organic Solutions is setting up AER STPs in public parks in Gurugram, where raw
sewage is directed from nearby sewer lines, treated locally in the parks and the
treated water is recycled for irrigating the parks and nearby green areas. AER
STPs have been setup for numerous paramilitary battalions to treat waste across
various terrains and temperature zones. Faced with unique challenges in each
location, Organic Solutions has custom designed each STP to meet the stringent
discharge requirements set by the state and central pollution boards. These
camps face seasonal peaks and transitional flows and also have challenges like
minimal maintenance budgets, irregular power supply and lack of skilled
manpower.AER STPs have been designed keeping in mind these numerous
challenges and are operated with ease by the client’s staff in most cases.

Potential for replication

Advanced Eco Reactor (AER) sewage treatment plant can be replicated in urban as
well as rural scenarios. As the solution can be customised according to terrain,
temperature and local construction materials available the potential for replication
in a decentralised manner is vast. The scale of implantation can range from 1000
litres to 2 million litres per day as the area requirement (1–1.2 sqm/KLD) can be a
limitation in some areas with land unavailability. Vertical tower installations can
be made in areas with land unavailability, however keeping in mind cost effectiveness
that can be implemented only for smaller flows (Up to 200 KLD).
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Green Bio-filter Sewage Treatment Plant

Absolute Water Private Limited*

Abstract

In most of the villages and small towns in India, sewage flows untreated, either
into the ponds and rivers or percolates into the groundwater, leading to various
waterborne diseases, agricultural contamination as well as environmental
degradation. Absolute Water Private Limited gives a positive and affordable
approach to recycle water. AW Bio-filter (Vermi-filtration) cum Water Recovery
System recovers water from sewage in an efficient and cost effective manner. The
technology uses earthworm specie (Eisenia Fetida) in the presence of synergistic
bacterial enzymes and suitable environmental conditions to degrade the organic
pollutants present in the wastewater.

Context

In India, acute water crisis is prevalent in several metropolitan cities and towns
and it is feared that we are coming closer to a point of day zero just like South
Africa. On the other hand, data shows that as much as 31 billion litres per day of
untreated sewage is leaching into our ecosystem, leading to various waterborne
diseases, agricultural contamination as well as environmental degradation. Even
in metropolitan cities like Delhi, more than 70% of the sewage remains untreated
and flows into the river Yamuna. Due to the low per capita water supply, the ancient
technology of flushing down sewage seems inapplicable to today’s scenario resulting
in choking, gasification which necessitates very often to extreme remedies of cutting
open roads to access the pipes for rectification.

Water recovery from sewage is currently the only source of rejuvenating
groundwater, rivers and usage in homes and this is due to the depleting groundwater
levels. While the conventional centralized STP’S have tried to control the situation,
they are very expensive to maintain and have high operational expenses.

* Contact Details : Founder: Smita Singhal, E-mail: ankur@absolutewater.in,
govind@absolutewater.in, Phone:9729945144
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Initiative

Absolute Water Pvt. Ltd., a water management company with engineering
capabilities to undertake and execute turnkey solutions for water & wastewater
management, provides a 100% organic, simple, cost effective and totally sustainable
water recovery system which can be operated even by an unskilled labourer.AW
Bio-Filter STP Cum Water Recovery System offers a number of distinct advantages
in comparison to conventional technologies. They are:

 It is organic as it does not use any chemicals whatsoever.

 It doesn’t generate any sludge, therefore there are no sludge handling costs.

 Minimal electricity is required for plant operation, as it needs just need power
for feeding and for advance oxidation step.

 100% of the treated water can be re-used safely for non-drinking purposes,
and  85% of the treated water can be re-used for drinking purposes.

 Minimal operation and maintenance costs, as the entire design is based on
gravity.

 There is no odour.

 There no noise, since there is no aeration equipment required.

 This is the only system with high return on investment as every aspect installed,
reused and replaced is financially viable for retail use and sale.

 Another big advantage of our AW water recovery plant is that it can handle
the old age reject problem in a much smarter way, via generating a form of
liquid urea which is totally safe and compliant to all the stringent norms of
CPCB.

 AW Bio-filter encourages a smart footprint as it can easily be installed in a
modular system where there is a space constraint and wastewater generation
is low in quantity.

 AW Bio-filter has the shortest stabilization time over all the conventional
technologies.

These advantages make AW Bio-filtera totally green, innovative, unique, one of its
own kind and completely sustainable system which saves a major chunk of CO2
emissions in comparison to the conventional systems.

Process

The Process pioneered by Absolute Water is totally different from the
conventional methods. AW Bio-filter cum Water Recovery System works on the
principle of VERMI-FILTRATION where specially bred worm species and a mix of
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bacteria act on the pollutants and suspended solids in the raw sewage and
biologically degrade in an environmentally safe manner. The natural filtration
system comprises of organic and inorganic media, such as woodchips, pebbles
and sand. This is a continuous process, as sewage keeps on treating with vermi-
filter bed naturally and flows on gravity basis. The treated water is further purified
into high quality and clean water through ozonation or specialized membranes in
concatenation with Bio-filter, and can be used for various water applications like
irrigation, gardening, toilet flushing, construction works etc. This treated water
can even be used for potable quality water applications.

Impact

Absolute Water Pvt. Ltd. provides safe and clean drinking water by treating sewage
water. This has a two-pronged effect:

 Managing a pollutant and converting it into a green renewable source.

 Mitigating leaching of the water pollutants therefore containing disease and
death by contaminated water.

The organization is currently treating over three million litres of sewage/wastewater
every day in a totally sustainable and economic manner, providing safe and clean
drinking water to over six lakh people a day. The cost for recovering drinking water
quality through treatment is INR 2 paise/litre; the rate of non-potable water is INR
0.8 paise/litre. The organization claims one of the lowest OPEX cost for wastewater
treatment and its recovery too.

The technology has been proved to be effective in removing Biological Oxygen
Demand (BOD) by 95%, Chemical Oxygen Demand (COD) by 95% and Total Suspended
Solids by 96%. It has encouraged positive and social responsibility amongst all users,
and they love the idea of treating sewage in a green and organic manner and its
nature of no wastage.

Potential for Replication

The innovation can be replicated across all geographies. The treated water can be
used as alternative to fresh water for:

o Institutional use:  for toilet flushing, horticulture, cooling systems, washing
and maintenance

o Industrial use: to create zero liquid discharge where the treated water is
brought to drinking water quality to be used back into the manufacturing
process especially food, dairy, textile and leather processing.
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o Domestic use: smaller units ranging from 1KLD to 3 KLD, 60% of the water
usage can be substituted by treated water to be used for all water-related
purposes, like laundry, washing, gardening, bathing etc.

o Construction applications: skid mounted units mobile to move from site to
site, where the level of treatment is ideal for using in mixing cement, laying
of bricks and all other necessities where water is needed, where it would be
replaced by expensive usage of water tankers or digging deep bore wells.

o Drought areas: skid mounted mobile units taken to the source to treat
contaminated or unfit water to be converted into drinking water where water
is scarce.

o Agriculture applications: cotton and sugarcane farming consumes maximum
water compared to other crops. Therefore this technology can be used by
creating small plants in and around a cluster of farms where level 1 of treated
water can be used instead of current usage of groundwater which causes severe
depletion of resources and also financially impacts the farmer, sometimes
leading to farmer suicides. This will help lessen the burden on all levels and
fronts.

The project faces challenges/market barriers such as-:

 Citizen’s mindset towards the treatment of sewage for potable use.

 Commercial Industries do want to change their conventional method of treating
wastewater but don’t know-how, therefore they stick to conventional methods
which act as a market barrier for new technology introduction.

 Less support from the Government toward proven new technology.

 End-user in India generally focuses on initial capital expenditure rather than
sustainability and operational expenditure which one of the biggest market
barrier in India.



124    ASCI Journal of Management  49 (1)   March 2020

Water Samples

(Civil based)
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The Rain Water Project

SAHE*

Abstract

Hyderabad is a metropolitan city which is bestowed with numerous fresh water
lakes. Yet indirectly the lakes are being affected with rapidly growing population
and increasing demand. Urbanisation and industrialisation have been a concern
for the deterioration of fresh water lakes. Both groundwater and lake water
are affected in terms of quantity and quality. Water bodies, mainly in the form
of lakes, provide an aesthetic ecosystem in the cities like Hyderabad. The
protection of fresh water bodies is therefore essential for the maintenance of
the ecosystem and the environment. SAHE focuses on different sustainable
practices of the organization. Improving the ecosystem of lakes, lake
restoration, water management through rainwater harvesting structures,
plantation drive, tackling the illegal encroachments are some of the sustainable
practices carried out by SAHE organization. It has introduced holistic approach
of rainwater harvesting programme at single basin level. SAHE has lead number
of awareness programmes, campaigns, trade show on the work carried out. It
has also received various recognition for its works.

Context

Hyderabad, a city in Telangana State, India, is bestowed with hundreds of lakes
which are on the verge of disappearance. These lakes not only provide aes-
thetic value but also contribute to ecological benefit. However, the city has
been losing an average of 13 lakes every year since the last 100 years. Also, the
water in the existing lakes is highly contaminated due to the discharge of 80%
of untreated sewage waste generated in the city and its surroundings into these
lakes. Borewells in Hyderabad are increasingly getting dysfunctional due to the
alarmingly decreasing levels of groundwater. The city transports water from
200 kms away from the irrigation beds, and has to dig more than 1000 ft to
access groundwater. Moreover, even this groundwater is found to be polluted

* Contact Details : Founder: Kalpana Ramesh, E-mail: kalpanaramesh@kaava.co
Phone:9885285382
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due to increasing urbanization. Exploitation of groundwater has resulted in
decreasing ground water table, degradation of groundwater quality and quan-
tity.

Vidya Sagar (2015) has carried out research in surface water in GHMC Telangana
State. Water quality analysis was carried out for the selected lakes in GHMC
area. The results showed high sodium accumulation with alkaline nature in most
of the lakes. Most of the lakes lie in class E due to low DO and high BOD accord-
ing to CPCB water quality criteria. Arulneyam and Premsudha (2018), has as-
sessed Saroor Nagar lake in Hyderabad. Fourteen physical and chemical param-
eters were analysed. The observation showed BOD, DO, carbonates, bicarbo-
nates, Total Hardness, Chlorides were beyond the desirable limits of BIS water
quality standards. Loomis (2006), explained the importance of lake restora-
tion. The restoration of lakes would produce both on-site and off-site values.
Another practice in water resources management is the harvesting of rainwa-
ter. Rainwater is pure and primary source for all the fresh water lakes. Rainwa-
ter conservation is a conventional approach and one of the effective strategies
for water management. It is a substantial step to be taken to prevent the water
shortage which the future might face. Rooftop rainwater harvesting is a method
used to capture rain water from the roof. Urban housing complexes or residen-
tial buildings and institutional buildings have large roof area and are amenable
for rainwater harvesting.

Urban cities like Hyderabad face water shortages and, on the other hand, the
suburbs are often inundated during the monsoon period. To overcome this sce-
nario, rainwater harvesting could prove to be an alternative sustainable ap-
proach. Rainwater harvesting may provide the only feasible approach, depend-
ing on environment conditions, especially in urban area. Rainwater harvesting,
a popular approach implemented by researchers have proved to be best man-
agement practice. Akanksha et al (2017), has introduced rainwater harvesting
as best water harvesting management practices. There are many types of rain-
water harvesting structures. There are variety of filtration units in the rainwa-
ter harvesting structures that capture rainwater effectively. Giridhar et al (2016),
introduced a novel approach of employing a geo-membrane layer in rainwater
harvesting filtering system. Three different physical models were created and
compared. Fall in water level with time is depicted using graph which showed
negative slope. The fastest filtration rate was found in which Geomembrane
filter was used. Rainwater harvesting is one of the best management practices
that benefits both quality and quantity of groundwater. Sadia et al (2013), has
ensured the sustainability of rainwater harvesting systems through several wa-
ter quality parameters. The study revealed that the water quality standards
were satisfactory and offers sufficient amount of water.
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At national level, the Government of India participated in implementing vari-
ous rainwater harvesting techniques. National water policy has been formu-
lated by Ministry of Water Resources to conserve, promote and protect the
water which has been forwarded to all states and Union Territories. GOI has
also made rainwater harvesting mandatory by enacting laws through suitable
government orders.  In the city of Hyderabad, rainwater harvesting has been
made mandatory in all new buildings with an area of 300 sq m or more. Due to
lack of awareness and proper training on rainwater harvesting, there are less
number of people taking up the initiatives. Lack of space also probes to be
problem to install rainwater harvesting. Most of the residents found the instal-
lation to be quite a hassle and waste of money. Hence it is a challenge to en-
courage the residents to install the structures and make them aware of its
benefits.

Initiative

The idea of mobilizing the enthusiasm and leveraging passions of the city folks
to begin work on a relevant social problem gave birth to SAHE.SAHE was formed
with the intent of doing social impact activities across the city of Hyderabad
and its members aspire to make it a society which will create a sustainable
model of philanthropy and entrepreneurship.

Hyderabad is a semi-arid area and even the Nizams realized the fact that water
was a scarce commodity that needed to be conserved and stored carefully.
While the average rainfall in the rest of the country is 100 hours for 100 days, in
Hyderabad, it’s 30 hours for 30 days. Yet, this fact has been forgotten with
increasing urbanisation. The daily water requirement for Hyderabad now is 650
millions of gallons per day while only 355 million gallons per day is being sup-
plied (SAHE).SAHE took up the initiatives to spread awareness on water conser-
vation. Save 10k bores is the first initiative of SAHE. Restoration of ten thou-
sand dried bore wells was the objective of this initiative. Later Lake water
restoration and rainwater harvesting are some of the other initiatives taken up
by SAHE.

Process

SAHE has come far from the first initiative of save 10K borewells. The water-
shed and drainages of Hyderabad are facing water scarcity and are in the verge
of disappearance, SAHE has started the project. Live the Lakes was started
with the intent of doing social impact activities across the city of Hyderabad in
the year 2017.
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Live the Lakes

In collaboration with the Government of Telangana, GHMC and Pernod Ricard
India Charitable Foundation, SAHE has established the first ever Lake Protec-
tion Committee that includes the Government, Citizens and Corporates work-
ing together for the common cause. Lake restoration has been carried out in
Kudikunta Lake of Hyderabad. Problems around the lakes have been identified
in preliminary investigation. There were excessive sewage dump, mosquito
breeding , deteriorating quality of lake water . Counteractive solutions were
implemented in and around the lake to address the above problems. The fol-
lowing are the steps implemented to restore lakes:

 Sewage segregation and treatment were carried out in alliance with civic
bodies and communities which improved the quality of water.

 Oxidation of water using the bio-enzymes removing the stench and re-
moving the mosquito breeding places.

 A paddle aerator with 1.5 HP motor installed on a floating island to
aerate the water with oxygen and thereby increasing dissolved oxygen.

 Using coir pitching instead of concrete for making bund edges, trash
booms and bamboo board pathways improving the lake ecosystem.

The above environmental sustainable practices were employed in Kudikunta
lake which improved the quality of lake as shown in Figure 1(a)-(c).

(a)

(b)
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(c)

Figure 1: Before and After the lake restoration (a)Sewage disposal around
the lake (b)Aerators installed in Kudikunta lake (c) Oxidation of water.

The Rain Water Project

SAHE has initiated a holistic approach of integrated super block model to con-
serve rainwater and revival of watersheds. This project is initiated in the year
2020 by its founder Mrs Kalpana Ramesh. The city of Hyderabad was first di-
vided into ninety eight basins and each basin were considered as super block as
shown in Figure 2. Each basin of Hyderabad were tackled at a time. Communi-
ties in the basin were divided into single super block to conserve rainwater.
Several policies under the rainwater project were executed under this inte-
grated super block model. Simple customized models (driven by immediate self-
gains) were created to conserve water. The major objective of the India water
project is conserving rainwater, rainwater harvesting structures will be installed
at community level. SAHE has worked with water experts and academic re-
searchers from Jawaharlal Nehru Technological University Hyderabad (JNTUH),
and has identified simple and cost-effective water structure designs as shown
in figure 3. The designs were found to be easy and quick to build when residen-
tial complexes and communities adopt them. This solution is appropriate for
small single houses, small apartment blocks, large apartment/gated communi-
ties, and neighbourhoods/colonies/schools etc. The project adopts the follow-
ing objectives to attain restored and healthy watershed across the city :

 To conduct Hackathon for community participation.

 Organization of Street campaigning at community level, where one or
two rainwater structure will be constructed at street level.

 Introduction of Mobile water museum is another scheme to create aware-
ness at village level, academic and community level.

This integrated approach as shown in figure 4 to attain a major objective of
reviving healthy watershed. The restoration of streams and channels in the
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basin thereby avoiding ground water contamination is the aim of Rainwater
project.

SAHE has undertaken the following activities so far:

Created trained water entrepreneurs to build various types of rainwater harvesting
structures.

Taken up Build on the pilots  so  far with JNTUH and plumbers association.

Conducted creative campaigns in simple terms, highlighting the importance of
residential community on RWS structures as shown in figure 5.

Organized workshops with schools in the neighbourhoods creating common com-
munity water structures in schools and parks.

Cleaning and Restoration of lakes through CSR support from corporates, using
natural means like bioremediation.

Undertaken policy interventions by working with the government and support from
other NGOs

Figure 2: Ninety eight Basins of Hyderabad
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Figure 5 : Various awareness programme on rainwater harvesting and lake
restoration conducted by SAHE

Impact

The project has benefited the communities due to the adoption of sustainable
practices. Executing rain water harvesting and groundwater recharge in the
households and gated communities has shown the following impact:

 Reduction of dependency on purchasable tankers in residential complexes.

 Improvement of collective social consciousness and improve social com-
munity spirit in neighbourhoods and communities by engaging themselves
in building common community structures.
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 Bringing the different communities of an area together at a lake result-
ing in major community spirit by this convergence of residents of com-
munities around the lake.

 Improvement of water sanitation significantly.

 Reduction of flood inundation in Madhapur, Hyderabad in collaboration
with GHMC.

 Ecological restoration and improvement in water quality of Kudikunta
lake.

Potential for Replication

The rainwater harvesting project is easier to replicate. The technique is cost ef-
fective and occupies much smaller area. The following are the places where rain-
water harvesting has been implemented :

 200 Rolling Hills, Mrs. Gauri (Miyapur), Gowthami Enclave, with more than
100 independent homes, Dr. Pratima House, Aparna Heights, Kondapur, Luxor
Park, Miyapur

 Dr. Krishnaveni House, Bollineni Homes, Niranjan Agarwal Apartments, SMR
Vinay Apartments, Sita Rama Swami Temple, Subishi Mist, Serene County
Miyapur, Fortune Gated Community, SM Royal Apartments, Vesella Proper-
ties and Sanjay Gulati House (Dehradun) are among happy C2C Customers.

 B2B Customers: 15 IIIT Hyderabad, Chirec International Schools and Aggarwal
Steel Factory, Jain School- All the parts of the Super Block.

 Lake Restoration: An 8 acre dead lake with heavy pollution due to inflow of
3.5 mlt sewage per day through 15 illegal inlets is brought down to a single
main Inlet.

 Conducted 32 Community Cleanup drives, installing Social fences, Recharge
Beds, Plantation and removal of illegal encroachments.

Environmental sustainable practices implemented as a part of this project have
benefited the society. As various environmental  threat like climate change and
global warming which has direct impact on fresh water ecosystem, it has become
necessary to adopt these strategies. In both lake restoration and rainwater har-
vesting project involvement of local people have made the project successful.
Implementation of water management practices will further help to maintain, aug-
ment and manage water resources.
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Water Purification And Treatment Solution

Indra Water (Inphlox Water Systems Pvt. Ltd.)*

Abstract

Demand for water is fast outstripping supply by over 40%. New emerging
contaminants and pathogens pose a serious threat to the quality of water supplies
as do the aging infrastructure being vulnerable to both accidental and deliberate
contamination. This has forced regulators and consumers to progressively become
more demanding. Solving these global water challenges is the backbone to
innovation at Indra with a strong focus on decentralization. Indra’s novel point of
source wastewater management solution is patented, modular, scalable, smaller
in footprint and can cater to domestic as well as industrial wastewater treatment
and recycling needs.

Context

Water, an essential for life on the planet earth, drives most critical activities for
our sustenance. It is but a scarce resource whose natural availability is subject to
wide fluctuations. 54% of our country is water stressed, and more than 21 cities are
expected to run out of ground water in a couple of years. Moreover, 70% of our
wastewater is released untreated into freshwater bodies thereby severely polluting
them. The problem of water has two sides to it. One is the resource challenge
revolving around scarcity and pollution of water. The second is operational issues
like high cost, large footprint, inconsistent performance, chemical hazards and
frequent breakdowns observed in conventional treatment systems.

Initiative

Indra addresses the issue of treating and recycling wastewater for non-potable
reuse thereby significantly offsetting freshwater demand. It recycles 95% of the
water and hence ensures greater availability, accessibility and affordability of water
for industrial and societal purposes. Indra’s patented water treatment technology

* Contact Details : E-mail:contact@indrawater.com

Phone:+91 7978826057, +919966695436
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removes pollution from wastewater with novel innovations in electro-coagulation,
electro-chemical oxidation, filtration, disinfection and pollutant monitoring
hardware. The system addresses an extremely wide range of  pollutants which
include suspended solids, dissolved heavy metals, emulsified oils, oxygen demanding
substances (COD & BOD), nutrients (nitrogen and phosphorous), viral  and bacterial
pathogens and petroleum. Indra systems are more effective, affordable, chemical
free, and require lower maintenance in comparison to any other water treatment
system available in the market. Furthermore, the highly modular and scalable Indra
systems are at least 50% cheaper to operate, 60% smaller in footprint, recover
more than 95% of the wastewater for reuse, and also generate 65% less sludge.

Indra’s plug and play automated systems are powered by INDRA SMART automation
and INDRA SPECTRUM analytics platforms which improve system efficiency and
deliver consistent performance. Key benefits include low spatial &carbon footprint,
zero chemicals, minimal sludge generation, 95% water recovery, high operational
efficiency and lower maintenance downtime.

Indra’s technology excels in broad spectrum pollution removal from wastewater
streams and handles an extremely wide range of pollutants from typical sewage
wastewater (STPs – Sewage Treatment Plants) to highly toxic industrial effluents
(ETPs – Effluent Treatment Plants). The design of the treatment process with built-
in automation and analytics always guarantees desired treated water output quality.

Process

The concept started as a research project in the University of Washington, Seattle
where Indra’s founders, built prototypes for storm water treatment and reuse.
Prototypes were also built and tested for the treatment and reuse of boiler
wastewater. Encouraged by successful trials and promising results, the founders
decided to relocate to India with a mission to offer robust and cost-effective solutions
in water treatment in the severely water stressed Indian market. Indra also realized
that decentralization was the key to quicker resolution of local water problems.
The idea was to decrease redundancies, losses and inefficiencies at the source by
reducing dependence on extremely resource intensive centralized infrastructure
for water management. Indra quickly developed a few India-centric prototypes for
domestic sewage wastewater treatment at RiiDl, Somaiya Campus with the NIDHI
PRAYAS grant received from Department of Science and Technology (DST) through
IIT Bombay. Successful trials and validation provided Indra with the required
credibility and visibility resulting in initial engagement with early stage customers
like Godavari Bio-Refineries Ltd., K J Somaiya College, Lodha Group (through the
Palava accelerator program) among others. Indra was awarded the ‘Leading Startup
of the year 2018’ title by AIMA (All India Management Association) and made it to
the TOP 25 Startups in Industrial Track at IIGP 2.0 (Indian Innovation Growth
Programme by DST, Lockheed Martin, TATA Trusts & IIM Ahmedabad). Indra was the



140    ASCI Journal of Management  49 (1)   March 2020

Winner of Urban Works Innovation Challenge 2018 by Columbia University & RMZ
Corp and was also selected as the Winners of Urban Water Challenge 2019 by Imagine
H2O, Bluewater Group & 11th Hour Racing at World Water Week in Stockholm, from
over 226 companies globally across 38 countries.

Indra was granted two patents by the patent office in India for its technological
and process innovations in water treatment - Patent Number: 306429 (Granted)
and Patent Number: 308546 (Granted). Indra is quickly establishing itself as a reliable
& efficient water treatment company in the sub 2 MLD capacity category in both
domestic & industrial sectors with a range of modular systems where its largest
compact module can treat up to 200 KLD. Indra’s growth and credibility is being
fueled by many successful on-site trials at Hotels, Textiles& Dye industries, Paper
& Pulp Industries across Maharashtra, Gujarat, Karnataka & Telangana. Indra is
presently working with Reliance, ITC Group, Raheja group, Govt. of Maharashtra,
Govt. of Telangana among others to offer stable and robust solutions to their water
management problems. Indra is actively supported by industry partners like
Mitsubishi Electric, Process Instruments, GSE Renewables, Navbharat Water and
others in its quest to offer reliable and robust solutions and stable service across
the Indian market.

Impact

Water reuse is no longer a choice, it’s a necessity. Technological process innovation
and smart automation and analytics have helped Indra make treatment and reuse
of wastewater more accessible and affordable. Indra’s patented systems are
economical, modular and smart. Indra today is actively helping industry and society
meet increasing water demands, overcome scarcity challenges, enhance their
environmental stewardship and comply with regulatory requirements thereby driving
efficiency and collaboration.

Indra has treated more than 50 million litres of wastewater till date and is
aggressively scaling to treat 5 million litres per day in the next year. This has
positively impacted the lives of more than 50,000 people directly and indirectly.
Indra’s target segments include residential and commercial buildings, colleges/
schools, hotels, laundry outlets, textile, paper and pulp industries. Indra is driving
water sustainability in India with its innovations in technology and business thereby
also empowering thousands of citizens with direct and indirect employment
opportunities and affordable access to safe water.

Potential for Replication

Indra is a R&D first company with a strong focus on continuous improvements in
hardware, software, process and business models to stay ahead of the curve in the
challenging water space thereby ensuring great value for its customers and
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stakeholders. Indra’s strength in broad spectrum pollution analysis and removal
from water backed by a growing database of water quality and pollutant
characteristics gives it a fundamental edge. Further, Indra’s approach of distributed
manufacturing and in-house production & assembly (of critical components) with
strong control over core technology reduces the risk of replication by third parties.
Indra is committed to leading the water space in a world where the scale of water
problems is amplifying very rapidly.

Visuals
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15 KLD Lake Wastewater treatment for non-potable reuse at Kudikunta Lake,
Hyderabad, Telangana
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15 KLD Textile effluent treatment for reuse in washing process at Tauruz Textiles,
Bangalore being inspected by Zonal Officer of Karnataka Pollution Control Board



144    ASCI Journal of Management  49 (1)   March 2020

75 KLD Bio-refinery effluent treatment for reuse in gardening, cooling tower in
Godavari Bio-refineries Ltd., Sakarwadi.



ASCI Journal of Management 49 (1): 145–147
Copyright © 2020 Administrative Staff College of India

Digital Tech Infrastructure for E-Waste Management Sector

Sanshodhan: An E-waste Exchange Pvt Ltd*

Abstract

Everyone is using gadgets and domestic appliances in day-to-day life. The challenge
arises once these products stop working, and responsible consumer do not know
where to dispose them off for safe recycling. Unsafe disposal of gadgets, electronics,
and domestic appliances creates a lot of e-pollution, leading to air, water, and
land pollution. Sanshodhan: an E-Waste Exchange provides digital infrastructure
for prevention of such e-pollution, saving air, water, and land from getting polluted.

Context

According to the Global E-Waste Monitor 2017, India generates about 2 million
tonnes (MT) of e-waste annually and ranks fifth among e-waste producing countries,
after the US, China, Japan and Germany. In 2016-17, India treated only 0.036 MT of
its e-waste. About >91%  percent of India’s e-waste is recycled in the informal
sector and in a crude manner. This creates lot of e-pollution that leads to air-
water -land pollution.

Initiative

E-waste (Management) Rules, 2016 and came in force in October 2017. Over 21
products (Schedule-I) were included under the purview of the rule, though this list
can be well extended for all type of e-waste. Few amendments were introduced in
year 2018 and named as E-Waste (Management) Amendments Rules 2018. The rule
has strengthened the Extended Producer Responsibility (EPR), which is the global
best practice to ensure the take-back of the end-of-life products. E-Waste
management rules provided three ways to manufacturers & producers, E-Waste
Exchange; PRO; and Recycler, to meet their EPR target. Electronic and electrical
product manufacturers mandated to meet EPR Compliance, can associate with any
or all of these three support systems, for EPR and policy compliance.

* Contact Details : Founders : Dr Shalini Sharma & Ms Shivaani V,
E-mail: Sanshodhan@e-WasteExchange.com, Phone: +91 88742 99358
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Sanshodhan: An E-Waste Exchange operate as per E-Waste Management Rules, Govt
of India. It serves electronic and electrical producers for development of EPR plans
and assists for EPR Compliance.

EWX web applications are also available for use by citizens and businesses
(consumers) to channelize their e-waste directly to authorized recyclers for
responsible recycling. These apps are available free of cost for the use of citizens
and businesses ensuring that the e-waste reaches directly to the recyclers, and the
leakage of e-waste is arrested. This helps prevent land, water and air pollution
which otherwise happen due to the unsafe recycling practices.

Process

Sanshodhan: An E-Waste Exchange (EWX) is a globally recognised startup for its
innovative ‘circular economy model for e-waste management sector.’ This unique
model also won Global SDG Challenge and was awarded by Responsible Finance &
Investment, UK and DDCAP Abu Dhabi and BMU, Federal Republic of Germany.
Sanshodhan: An E-Waste Exchange is also the winner for Swacch Bharat Grand
Challenges and was awarded by DIPP, Government of India. In its two years of
journey, Sanshodhan EWX developed open access platform for direct channelisation
of e-waste for resource recovery (metals & materials) thats for use by citizens and
city administration. Sanshodhan EWX also developed world’s first Digital-PRO system
for businesses to meet extended producer responsibility (EPR) compliance & this
innovation was published (2018) by European Union- REI and GIZ-TERI-CII-Adelphi
in the study lead by Niti Aayog and Ministry of Environment, Forest & Climate
Change, GoI (Enhancing Resource Efficiency thru EPR) as policy recommendation
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for India and other countries. Sanshodhan: An E-Waste Exchange works with cities,
businesses (producers and bulk consumers) and Government departments.

Impact

Sanshodhan’s e-wasteexchange.com web apps are available pan India. Sanshodhan’s
digital platform can be scaled throughout country and globally for conglomerate &
MNCs. Innovative model by Sanshodhan: An E-Waste Exchange is strengthening the
recycling ecosystem in the country.

It’s time for Municipalities / city administration to associate with Sanshodhan: An
E-Waste Exchange and develop functional local systems to leverage on digital-tech
infrastructure accessible pan India, for safe disposal and enhanced recycling of e-
waste and march towards ‘zero e-pollution cities’.

Its high time for electronic and electrical product manufacturers/ producers,
mandated for EPR compliance, to use the innovative tech-based system by
Sanshodhan: An E-Waste Exchange, that enable meeting EPR target, ease out policy
compliance and contribute to build clean and green India for better tomorrow.

Potential for Replication

Technologies have been known to transform the operations of any sector.
Sanshodhan: An E-Waste Exchange being a tech-based system can expand
exponentially. Key challenges in this sector are age old practices, for eg. sale of e-
waste; non-traceability of end of life of e-waste; price of e-waste only matters for
seller of e-waste; lack of knowledge / concern about resource recovery / child
labour etc.
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Including the visually impaired in menstruation
conversations: Introducing the learning tool,
‘Kahani Har Mahine Ki’

JatanSansthan*

Abstract

Menstruation is a biological phenomenon– a body expulsion, specific to girls and
women. Whether sighted, visually impaired, mute or able bodied, menstruation
will occur month after month for close to 40 years in a woman’s life time. There
are very few tactile tools available for the visually impaired for self-learning or
for facilitating learning on reproductive health. This gap was filled by designing a
prototype, called -Kahani Her Mahine Ki, translated from Hindi language this means
- “The Same Story Every Month”- referring to the menstrual cycle.  The kit is in
two parts, a box and a life sized model of a truncated female body. The model is
for demonstrating how to wear a menstrual product. The box houses information,
resembling a mini “chest of drawers”. Each drawer is a slate that can be pulled
out. There are five slates containing drawings with labels in relief work with
accompanying Braille and text.

The kit has been tested with ten visually impaired female students in the age
group of 8 to 20 years. The feedback has been very encouraging.  It requires
modification if it has to be mass produced and made available to larger visually
impaired audiences.

Context

“I am constantly worried that my dress will stain during my period, I cannot see.”

“I will never be able to tell the colour of my discharge during menstruation or
when I need to change my cloth. To be safe, I change every few hours.”

* Contact Details : Founder: LakshmiMurthy, E-mail:lakshmi@jatansansthan.org,
smriti.kedia@jatansansthan.org, Phone: 9448060882,9414168379
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“In a new location, I always ask someone to first show me where the dustbin is – so
I can throw my pads there and not put it in the wrong place.”

-These are unique anxieties of visually impaired young women.

Whether sighted, visually impaired, with a mental disability, deaf and mute or able
bodied, menstruation will occur month after month for close to 40 years in a woman’s
life time. In spite of this, menstruation enters into discussion as an afterthought,
unlike other more socially accepted body expulsions like defecation or urination.

As for menstruation needs of a blind girl - it is hardly on anyone’s radar.

While a visually impaired adolescent’s need is no different from that of a sighted
adolescent, she will have many more anxieties as compared to her sighted peer.
Both categories receive the same degree of information on reproductive health
and live within families that are rooted in tradition where taboos, practices and
silence around menstruation are similar.

A large gap area exists in the area of “Communication for Menstruation” for the
visually impaired. There are very few tactile tools available for their self-learning
or for facilitating learning. If the adolescent is out of school she has access to –
very little, just everyday snippets of information gathered through whispered
conversations. For those going to school, there is text-book information, coupled
with complete absence of tactile information. Braille school text books have
limited information with very limited diagrams. Even a well-intentioned facilitator
or teacher has no teaching aid.  Additionally they may not be trained to communicate
about sexuality issues. Since 40 million people in India are visually impaired,
this issue requires utmost attention.

Initiative

A learning tool for the visually impaired, ‘’Kahani Her Mahine Ki – The Same
Story, Every Month’’ (KHMK), consisting of two units, attempts to fill a wide
communication gap on MHM.

Figure 1: Prototype; Kahani Har Mahine Ki; showing mannequin and information
slates
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The first part of the kit is a box with slates that can be pulled out, similar to
drawers that can be pulled out in a “chest of drawers”. Five slates cover information,
(i) Our Bodies (ii) Changes in the body as we grow (iii) Female Reproductive Organs
(iv) Menstruation (v) How to Manage Menstruation.

Diagrams are sculpted in ‘relief’, raised above the base of the slate, so that learners
can touch, feel and trace fingers around a diagram to gauge for size and shape.
These tactile diagrams help to visualize the functioning of the body. The last slate
has all the absorbent options for managing menstruation to include cloth pads. The
importance of using cloth pads as a safe, reusable, not causing any menstrual
debris and sustainable is a part of the communication. Text information on each
slate is in Braille, punched into transparent durable plastic sheets. Each sheet is
placed over a corresponding text version for the sighted to support the facilitator.
Labels in Braille guide a person to the different body parts.

The second part of the kit is a truncated mannequin of a female body with a
flexible vaginal area made of silicone and human hair for an almost real
demonstration of how to wear menstrual products including tampons or menstrual
cups.

Process

Jatan Sansthan began its work in Southern Rajasthan nineteen years ago, with the
first project - reproductive health workshops for adolescent boys. It was an
uncommon intervention for tradition bound Rajasthan where speaking about
reproductive rights for women was alien and restrictive to communities. Its strategy
was to include boys and sensitize them in different ways. It achieved, even within
boys groups, normalizing issues around menstruation, night emission, responsibilities
within marriage and contraception. These groups of young boys, now grown men,
have emerged as sensitive partners and parents and we see clear evidence of what
we had started nearly two decades ago.

Jatan has always supported students, and the KHMK kit was developed by a design
student, Sadhavi Thukral as her final graduation project at National Institute of
Design, with Lakshmi Murthy being her external mentor for developing the prototype.
For the purpose of the student’s graduation project the prototype was a huge
success and the student was awarded the “Most Innovative Design Award” for the
Graduating Year – 2012.  The kit was eventually passed to Jatan Sansthan for scale
up as part of the copy left philosophy. However the NGO could not scale it up at
that time due to financial constraints. Jatan is now looking at opportunities to do
so with an experienced team.
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Impact

Kahani Her Mahine Ki was tested with ten visually impaired female students in the
age group of 8 to 20 years.  The responses to the kit were overwhelming. The
workshop for testing was  a combination of lecture and using KHMK

Figure 2: Field testing KHMK with visually impaired female students

The following are the responses from students:

“It’s very good, no one speaks to us about menstruation.”

“I am so confident now, now I know why I bled every month.”

“I really like the part where I could make the model wear the pad and tampon!”

The following are the responses from teachers:

“This is a good product for us teachers to share information”

“Are you going to make more models like this one?”

In the absence of any tactile material for reproductive health - Kahani Her Mahine
Ki has clearly shown the way.  Responses to this effort are an indication that the
efforts are on the correct path to communication for the visually impaired. Jatan
sees a huge potential for taking this product to larger numbers of visually impaired
school and college audiences who up to now have had no access to simple but
crucial information about their bodies and menstrual health. The scope for working
further and refining this prototype is tremendous.

Potential for Replication

The prototype KHMK is easily replicable, and can be adapted into multiple
languages and contexts. It can hence move easily across geographies and tap
global markets. It is suited for awareness on menstrual health and for making
informed choices on menstrual absorbents. It works both as a self- learning tool
and a facilitator’s tool.  It contains interactive, tactile reproductive health
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information, journeying the learner through the way bodies change during
adolescence. It explains the menstruation process and ways to manage it.

Jatan aims to run its program for the visually impaired for a period of 18 months,
in 25 institutes for the blind in 8-10 states of India, including states where
Jatan Sansthan has already worked on menstrual health, and has an
understanding of local context. With support, it expects to cover about 2000
adolescents and create 50 trainers across these facilities supporting the visually
impaired.

Implementation will include review and upgradation of the current prototype
KHMK, mass production of the finalized prototype, partnerships with schools,
training the trainers, handholding support to trained teachers, pre-post impact
evaluations, advocacy, planning for scale, and exploring global partnerships.
The tool is expected to reduce  the  vulnerability of the visually impaired, and
make them capable of taking  informed  decisions to manage their menstruation,
like choosing their absorbent.

The model is replicable and works  around  raising funds to subsidize the cost of
delivering services. It is also pro-poor, pro- marginalized, and inclusive. Using
online mediums to train resource teams, manuals to use tools in diverse
languages, training artisans and resource persons to develop the tool and deliver
the module locally to make the innovation scalable and sustainable.

JATAN SANSTHAN’s work has received recognition from Terra Haptica: A French
International Journal of Visual Disability and Inclusive Practices (ISSN 1962-
6576 ).

Jatan also aims to work on including visually impaired boys in reproductive and
menstrual health conversations through creative thought provoking workshops
triggering changes in perception, attitudes and knowledge levels.

The work with boys takes the bull by the horns addressing topics such as (i) nightfall/
nocturnal emission by clearing misconceptions and superstitions (ii) articulating
clearly why men need to be at the centre of menstruation laying forward their
roles (iii) laying out the responsibility men have in creating infrastructure for
menstruators (iv) Empathy, encouraging men to stitch a cloth pad and gift it someone
they care about.

Jatan is a grassroots organization based in Southern Rajasthan, and has been
working on menstrual and reproductive health across India since inception in
2001. It promotes sustainable menstruation management practices which include
supporting sustainable products such as cloth pads, including men in
menstruation and adopting the philosophy of copy left.
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Jatan has collaborated with government of India, various state governments,
CSRs, institutional donors and civil society organizations to spread its work
across India.
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