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Abstract
The urban poor face many sanitation challenges - most pressing is land availability and the
access to water. The situation is exacerbated by a lack of infrastructure to efficiently utilize the
water that is made available. Most often, communal taps are the only source of water, and
buckets (or plastic “matkas”) are used to transport water back to their dwellings for all manner
of use - including but not limited to dishwashing, bathing, cleaning, and drinking. These usage
patterns are highly inefficient and providing basic infrastructure for water reuse would ensure
that this scarce resource is able to go-further. Simple ideas for efficient resource management
such as communal bathrooms are often found in disrepair due to insufficient water supply for
their use rates and a lack of access to effective sewage and waste disposal systems means that
hazardous waste is often strewn around - discouraging their use and often leading to issues
with open defecation. Most water reuse solutions are either cost-ineffective or burdensome in
terms of personal effort, and often require a dramatic shift in habits that make implementation
difficult. Waterless toilets that have gained popularity often end up more decrepit than
accompanying standard toilets due to greater required maintenance effort and visible
operational expenses (consumables such as oil seals). This proposal outlines a solution to
problem of inefficient water use through the implementation of planned community total
sanitation areas - designed with efficient land and water utilization at the forefront - for small
groups of houses that incorporate a host of modern technologies to create water reuse systems
that fit within the current habits and modes of operation of their users and are waste/byproduct efficient such that waste management can be more streamlined. Community Toilets are
distinct from Public Toilets in that they are used primarily by a fixed set of repeat users and
tend to have predictable peak load time-periods and distinct idle periods as opposed to the
near continuous use of Public Toilets. The proposed solution is not a panacea to areas
suffering from unavailability of basic public utilities such as running water and access to sewage
lines, however it does serve to significantly mitigate the daily struggle associated with basic
sanitation.
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Introduction
Our experience in education and design in government schools in Bengaluru tangentially led us
to the problem of dysfunctional sanitation facilities. Government schools across the city receive
intermittent water supply - this water is primarily used after the government provided mid-day
meal to wash plates brought to school on a daily basis by students. In 2017, we attempted to
implement a rudimentary water re-use system that used a mechanical filter (metallic sieve sheet)
to separate food-waste and run the water through the boys urinals. However, the prototype
failed as water mixed with food (particularly rice) thickens and requires significant treatment
before it can be piped for re-use. The prototype better served as a compost collection unit.
Further evaluation led to the conclusion that bathing, handwashing and cloth washing serve as
better use-cases for Greywater re-purposing.
We are familiar with the communities of Byatarayanapura, Bhuvaneshwari Nagar, and
Chelvadipalaya in Bengaluru as Fellows with Teach For India and through the initial
interventions of The Better Design Foundation. These areas are largely populated by
households with monthly incomes under Rs 15,000 with a broad range of occupations such as
drivers (auto, cab, domestic), informal textile workers, domestic help, semi-skilled workers
(carpenters, electricians, plumbers), and daily-wage earners. In order to better understand water
usage patterns in these communities, The Better Design Foundation conducted a phone survey
with 12 respondents. Land pressure in these areas is intense, with a large variation in house
sizes, but most ranging between about 12 x 15 feet, 12 x 18 feet and 12 x 20 feet with
construction irregularities. This land pressure plays a large role in the lack of availability of toilets
as most dwellings are too small for in-house toilets and this leads to a dependence on
community toilets – shared by 2-20 households. These community toilets are usually
disconnected from public sewage lines and have intermittent to no water supply. They utilize
rudimentary septic tanks or open drains that rely on manual scavenging or (best case) private
waste collectors such as ‘honeysucker’ trucks that intermittently pump out the septic sludge and
often illegally dump them in nearby water bodies. Since these areas are largely developed
informally, they are extremely congested – leading to unplanned construction of community
toilets prone to blockages and flooding. While residents strongly prefer using community toilets,
frequent blockages and flooding often force them to use public toilets; when public toilets have
long queues, are unsanitary or unaffordable – they resort to open defecation.
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Introduction
Households in these areas typically rely on communal taps for other daily water needs. Water is
collected in buckets, matkas or plastic barrels and manually transported for in-dwelling use
during bathing, dishwashing, cloth washing, and handwashing. Respondents indicated that the
water transportation is usually carried out by women in the household walking to these
communal taps, unless the family owns a vehicle, and the communal taps are anywhere from
20m to over 1Km away from houses. Used water is diverted into rudimentary rivulets that run
beside individual constructions and slowly drain into open storm-drains on the nearest
accessible street – leading to collection of festering greywater in and around most homes which
is a continuous health hazard.
Water-stress is is a significant source of concern in these communities – families spend
significant amounts of time and effort (some surveyed families report averaging 6-10 trips to
the community tap on a daily basis) simply procuring water for in-home use and in accessing
basic sanitation. Using the toilet – a basic daily need – is a source of anxiety for many
particularly due to the deplorable conditions of toilets wrought by insufficient water and
haphazard to non-existent waste management processes.
To summarize, the challenges associated with sanitation in our surveyed areas can be boiled
down to the following:
• No direct water supply to houses
• Intermittent availability of water supply at communal taps and community toilets
• Lack of space for in-home sanitation
• Poor in-dwelling drainage systems for greywater management
• Poor quality community toilets prone to blockages and flooding
• Irregular/Non-existent waste collection and disposal at available toilets
• Environmentally damaging waste processing practices
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Introduction
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Introduction
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Approach
Although depletion of water resources is a major issue, flushing toilets is not typically
recognised as a cause. But, each flush uses a minimum of 3 litres (averaging at least 6 litres) of
water according to Delhi Science Forum. The Ministry of Drinking Water and Sanitation
recently claimed that 89 percent (107 crore) of the Indian population has access to toilets.
Considering that an average individual uses the toilet seven times a day, at minimum a
whopping 2100 crore litres of water would be flushed every single day if all those with access
to toilets had the water to flush them. Most of the water used for flushing is drinkable
freshwater - representing an unconscionable waste and an avenue for thoughtful intervention
that has the potential to impact millions of lives.

Water
that can
be made
potable

89%
of the Indian
Population has
access to toilets

2100

flushed

cr. litres
daily

flushed

Source: The Ministry of
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An average individual uses
the toilet 7 times a day

Our idea is the installation of a community total sanitation complex (20 households) that sit at a
scaffolded elevation - bringing together multiple disparate technologies such as scaled down
greywater filtration systems, urine diverting toilet commodes, low flush systems, solar powered
pumps, low flow tap heads etc – working in tandem to maximise water efficiency. Greywater
from washbasins, baths and cloth wash represent the least polluted sources of wastewater in
households and buildings – and these use-cases form the basis of our greywater catchment. A
mechanical filtration system connected to an elevated greywater catchment area will allow for
the collection and reuse of up to 50% of the greywater - without the use of filtration pumps
(which have high operating costs as untreated greywater has poor flow characteristics). The
filtered water can be re-used to flush the accompanying urine-diverting toilets. The use of
urine-diverting toilets allows us to segregate the final waste into separate ‘blackwater’
(composed of faeces mixed with water) and yellowwater urine cartridges which can be
accessed and removed easily. Separated blackwater and urine have some economic value –
blackwater can be used in the production of manure, biogas, and even electricity; and
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Approach
pre-segregated urine can be used to manufacture ammonia based fertilizers. This separation
creates some economic incentive for waste management.
Encouraging communities to use common facilities for all sanitation purposes (besides
dishwashing for the moment) will allow for significant water efficiency and the planned
construction of such common sanitation areas will also assuage the problems generated by the
intermittent supply of water, through the use of appropriately sized overhead tanks accounting for water supply patterns.
Our experience in design and architecture positions us to create this entire system for 100
users within a 6m x 6m area - acknowledging the problem of land availability and maximising
the user to area ratio.
.
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Source: The Better Design Foundation, 2020
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Approach
Partitions and Doors
Partitions for privacy
between toilets
Doors with latch for
privacy
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Source: The Better Design Foundation, 2020

The Better Design Foundation

9

Approach

Exterior View

Signage

Clerestory vent
Entry for men
Caretaker’s space
Entry for women
Advertisement
space for revenue

Interior View (Plan)

Urine diverting toilet
with mechanical seal
Door with latch
Bath and wash area
Hand wash area
Men’s section
Women’s section
Men’s entry
Women’s entry
Caretaker’s space

Source: The Better Design Foundation, 2020
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Greywater Filtration
Greywater is wastewater from baths, sinks and laundry, accounting for about 60% of the
outflow from homes. It contains little pathogens and 90% less nitrogen than toilet water, so
does not require the same treatment processes as water exposed to faecal matter. There are
tried and tested greywater filtration processes for in-home use - two examples of greywater
separation being the ‘two-barrel system’ which relies purely on gravity separation and ‘fourbarrel system’ which includes some mechanical, biological and chemical processes. The fourbarrel system, while requiring some additional initial capital investment is significantly more
efficient in treating the water and is also used in all large greywater treatment facilities such as
those found in apartment complexes and commercial hubs. For our particular use case of a
community toilet for about 100 users, we have modified the four-barrel treatment system to
reduce the necessity for chemical consumables while ensuring the treated water is safe for
human contact and can be safely piped for re-use in flushing.
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Source: The Better Design Foundation, 2020

The 4- barrel treatment unit consists of four recycled plastic barrels connected together by 3-5”
diameter plastic pipes. The first barrel of 500-1000 litre capacity receives greywater coming
from the house and removes grease, oil and settleable solids. After that, two 500 litre capacity
barrels are connected by pipes in such a way that greywater passes in an up flow mode through
a bed of crushed stones or gravel and achieves physical and biological treatment. A last barrel
fitted with a small electric pump and float switch that delivers treated greywater to an overhead
storage tank for later usage in flushes.
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Technical Analysis
The current design is limited by the amount of flushed-waste that can be stored on site prior to
collection/removal. Our current system allows for 6 blackwater and 6 yellowwater cartridges
each approximately 200L with a total capacity of ~2500L. This capacity allows each user 2-3
blackwater flushes a day and up to 4 yellowwater flushes per day. The 4 barrel filtration system
converts approximately 60% of untreated greywater to treated greywater, with the remaining
40% removed as treatment waste. Therefore, to accommodate 2500L of flushed-waste the
required untreated greywater catchment is 3500L. The toilet is designed with 100 users in
mind, therefore if all users were to bathe, and do their laundry in the sanitation complex 45-50L
of freshwater would need to be allocated to each user on a daily basis allowing for 4500L 5000L of untreated daily greywater which is more than sufficient for post-treatment use in
flushing. Surplus treated greywater can be returned to the water table through the construction
of a soak pit.
The above system uses 4500L-5000L of freshwater daily. Without the greywater treatment and
re-use system, the minimum freshwater requirement (even accounting for the installation of
low-flush toilets) would be 6000L. Using standard flushes, the total freshwater use would be
>8000L, therefore the installation of our greywater reuse system represents 20-40% water
savings – assuaging the issue of water scarcity in installed areas.
Cartridge
Capacity

Number of
Seats

Water per flush

Blackwater

1300-1400 L

6

5L

260

40

2-3

Yellowwater

1200 L

6

3L

400

60

4

Removed water
Blackwater

1300-1400 L

Yellowwater

1200 L

Total no. of Flushes allowed
flushes allowed
per seat

Treated Greywater
Treated Greywater Output % from
as a % in removed
requirement
filtration system
water
1120 L
80%
60%
960 L

Flushes per
user

Required input of
untreated
Greywater
1900 L
1600 L

Greywater
generated per user

Total Number of Users

Untreated Greywater
Available

Total Required
Untreated Greywater

45 L

100

4500 L

3500 L

A complete technical analysis can be found in the appendix
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Considerations
• The cartridge system of blackwater disposal/management which has been adopted due to
lack of access to sewage lines may run afoul of The Prohibition Of Employment As Manual
Scavengers And Their Rehabilitation Act, 2013, which lacks clarity on what constitutes
unsanitary waste management (relevant text in appendix). Although the system does not
require a human interaction with blackwater (as cartridges are always sealed), we are in the
process of better understanding if this system is feasible. All workers handling waste should
be provided PPE and PPE cost should go down on the basis of the increase in domestic
production. We are in dialogue with workers, policy experts and social activists involved with
this field to better understand operational and policy considerations and will revise the
design based on feedback. An alternate approach is the construction of a septic tank, which
can be mechanically cleaned using ‘honeysucker’ trucks - however such a design would have
limited application as it would be constrained to sites that can be accessed by such trucks.
Due unregulated slum development, roads are often too small to effectively deploy
honeysuckers- if needed, we will limit ourselves to such a use case. Such an operation may
require the conversion of the pilot to a public toilet use case for > 1000 users.
• The use of urine-diverting commodes is reliant on user commitment, and understanding of
the system - we would have to test whether such user behaviour is possible. A ground study
would be necessary to understand if users are comfortable bathing, and doing laundry at a
community sanitation complex and whether the user bathing rate assumptions built into the
feasibility analysis are valid.
• It is conceivable that peak load times may require more flush water than is available through
greywater filtration, and therefore as a redundancy, freshwater may need to be used in some
limited cases for flushing
• While multiple studies validate the greywater filtration system selected for adoption, we
would need to test the efficiency of our modified version to ensure that the greywater used
for flushing does not present a health hazard to users - as flush water is often aerosolized.
• The current design is planned for a 6mx6m site- we recognise that the final complex may
have to be installed on a site with different measurements. We will be able to modify the
site plan as needed.

The Better Design Foundation

13

Goals
Short Term
• Improve in-home hygiene by encouraging users to bathe in a common sanitation complex.
This reduces the water load in the smaller channel drains built around homes preventing
water logging which is a breeding ground for disease carriers and other pathogens.
• Reduce overall water consumption by 20-30% through the reuse of treated greywater in
flushes.
• Streamline waste management - perhaps even create an economic incentive to waste
management.

Long Term
• Retrofit greywater treatment solutions into existing public and community toilets
• Create concepts for prefabricated public and community toilets that can be plugged into
existing sites.
• Demonstrate a franchise-able operating model for scale
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Similar Projects
Samagra Toilets
• Public Toilets for 1000+ users piloted in Pune with 100+ Sanitation Complexes
• Connected to sewage lines (no cartridge or honeysucker system) –no greywater re-use
• Innovative subscription model – users rewarded for good behaviour with points and coupons.
• Retail space at toilets rented out to local retailers and other service providers such as banks
• Challenges included user behaviour management, on-time payment and co-operation from
municipal authorities
• Status – discontinued
Jal Sevak Solutions
• Developed a solution that collects, filters, disinfects and reuses domestic greywater for nonpotable applications such as flushing toilets.
• Primary focus is large residential and commercial markets – chemical consumables and
consumable filters used for greywater processing require continuous maintenance and visible
operation costs

Waste Management Solutions for Financially Sustainable Waste Removal
Sedron Technologies Omni-Processor (Washington, USA)
• 560 sqm. plant processes blackwater sludge to produce drinking water and electricity
• 30 metric tons of sludge processed per day – self sustaining with phosphorus ash residue
• 200-300 kW electricity produced 365x24x7
• 7000 l drinking water produced daily
• Cost approx. 1.5M USD
374 Water Omni-Processor (North Carolina, USA)
• Pre-fabricated shipping container sized (89 sq.m) plant processes blackwater to produce
drinking water and electricity
• 25 metric tons of sludge processed per day – self sustaining
• 300 kW electricity produced 365x24x7
• 3500 l drinking water produced daily
• Cost approx. 4.5M USD
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Business Plan
Our goal is to maintain operational sustainability. We do not expect any return on capital
expenditure (land acquisition, construction costs). At scale, capex would have to be borne by
municipal authorities or large philanthropic interests.
Operational Cost Heads
• Utilities - water and electricity
• Structural maintenance - semi-skilled maintenance of plumbing, lights etc
• Day-to-day management - caretaker (potentially)
• Day-to-day internal cleaning
• Waste Removal
• Waste removal personnel costs
• Waste removal technology costs (cartridges, carts etc)
• STP subscription fees / contractor fees
Revenue Potential
• Hoarding advertising revenue from synergistic brands - soap/sanitation owned by Unilever,
Wipro Consumer Care, Reckitt Benckiser etc. The advertising revenue will be low given the
purchasing power of the eyeballs viewing any such community sanitation area hoarding.
• Per user subscription fee (weekly/monthly) - user fee allows for maintenance costs to be
borne by operator.
• On-time payment of subscription fees (e.g. every Sunday) to be rewarded with the provision
of weekly sanitary consumables (such as bath soap, detergent, sanitary pads, and even
consumables to be used at home such as dish soap) to encourage regular on-time payment.
These provisions can be marketed at retail value as a value return e.g. pay Rs 100 on time and
receive Rs 30 MRP sanitation consumables (soaps, detergents, dish soap); through
partnerships (FMCG/CPG CSR) the consumables can be procured at supplier rates representing a significant source of operational revenue (10% profit across consumables given
as rewards) while encouraging positive maintenance behaviour. Such a retail return system
would require some warehousing capabilities (cost head) on the part of the operator as JIT
operations at scale are unlikely to be feasible.
• A sanitation area with an adequate odour seal represents community footfall and can be
marketed as a neighbourhood gathering area (as long as the sanitation complex is not seen
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Business Plan
as repulsive) for pop-up retail/digital services (banking/insurance) that can be rented. Pop-up
system reduces the vandalism potential from competing local businesses.
• Cash flow may potentially be stabilized by selling subscriptions to landlords – incorporating
sanitation complex membership into rent and streamlining collections for toilet operator.
We acknowledge that the revenue sources have operating costs as well – particularly
distribution costs associated with retail consumables, and that true operational sustainability
requires scale. There is potential to evaluate the number of sanitation complexes that would
make such a system fiscally feasible.
User Behaviour Management (Operations)
• The sanitation complex is envisioned to work on a subscription model with unlimited use
available to a limited set of subscribers – encouraging ownership and maintenance.
• To reduce peak load during the hours of 7AM-10AM we could offer discount subscription
rates for off peak use only, or give users coupons for redemption if they use the complex
prior to peak hours.
• Users are to be assigned seats for toilet use to manage cartridge load.
• User households to be assigned laundry days, as women typically do the laundry for the
entire household. Assigning laundry days to households will help regulate laundry water load.
• Signage and behavioural nudges such as footprint stickers on commode to ensure
appropriate use.
• Sanitation consumables such as bathing and handwash soap, laundry detergent and dish
soap to be provided to users who pay the subscription fee on time to encourage timely
payment. Consumable quantity to be modulated such that it lasts the duration of the
subscription period.
While it is essential that the pilot is built from scratch to evaluate and control for various
assumptions built into the design, it is our goal to take our learnings from the pilot and create
scalable products such as a retrofit greywater treatment system that can be used on existing
public and community toilets. Further, we hope to be able to create designs with prefabrication construction partners that would allow municipal authorities to purchase plug-andplay sanitation complexes that are greywater efficient.

The Better Design Foundation

17

Budget and Milestones
In order to effectively test our proposed greywater filtration unit, we require an initial grant of
₹ 5,00,000 to be used towards prototyping and iterating the 4-barrel filtration system to work at
the required capacity, and along the required peak load cycles while ensuring the treated water
does not pose a health hazard.
Cost Breakdown
• ₹ 3,00,000 – The Better Design Foundation Operations
• ₹ 1,00,000 – Materials and Labour for Greywater Filtration System Prototype
• ₹ 1,00,000 – STP Consultants, Greywater Quality Testing and Prototype Gravity Testing
3-6 Months
• Prototype and test a functional 4 barrel greywater filtration system that at required capacity
and filtration timelines i.e. the greywater from one day should be treated and ready for use as
flushing water for the next day without any backflow during peak load hours.
• Site selection for a pilot project – land acquisition considerations include working with
municipal authorities to build on municipal land/rebuild existing community toilet or construct
on private land such as a small factory with available public access.
• Using the selected site to understand contextual user needs - use the process of HumanCentred Design (FIDS) to create a functional concept for a working sanitation complex pilot.
• Develop partnerships for consumables such as bath and hand wash soap, laundry detergent
and hoarding ad revenue.
1 Year
• Community toilet pilot in Bengaluru that is operationally sustainable
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About Us
The Better Design Foundation was founded with the goal of bringing design expertise to
under-served communities. Our first initiative was the end-to-end redesign of government
school classrooms to shift the culture of education from the traditional instructional model to a
collaborative, exploratory model. These ‘clever’ classrooms allow teachers to explore creative
pedagogical methods and better engage students while addressing their social and emotional
needs - helping create independent learners today, and empathetic leaders tomorrow.
Within a year of operation, we have raised Rs. 15,00,000 through a mix of crowd-funding,
private donors and CSR Funds that has helped sustain our operations and aided the completion
of our pilot interventions - end-to-end learning environment transformation in 4 classrooms
across 3 government schools Bengaluru city. These classrooms were identified in partnership
with Teach For India, Bengaluru. We have established research-based evaluation methods for
teachers and students through a survey framework developed by the University of Illinois in
order to understand the social and emotional impact of our intervention, in addition to
considering feedback, interviews, and academic reports. Baseline (pre-intervention data) was
collected to qualify the existing state of affairs. The post-intervention analysis was impeded by
the COVID crisis but anecdotally, teachers consistently reported a dramatic improvement in
student engagement and pedagogical creativity in the classrooms. The data currently being
monitored provide additional evidence to the impact of the learning environment on student
outcomes which have already been published as research papers in the context of western
countries. As the social wing of Future Research Design Company, we also have the backing of
a staff of 30+ professional architects and designers for all our design related interventions.

Source: The Better Design Foundation, 2020
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About Us

Before

Source: The Better Design Foundation, 2020
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About Us
COVID Crisis
• We have raised funds and/or procured dry rations from local donors, Azim Premji Foundation,
Sochara Trust and Teach for India to provide dry ration kits to over 4000 families (50,000
ration-days) economically impacted by the lockdown in COVID containment zones within
Bengaluru - Goripalayam, Binnypete, Byatarayanapura, Chelvadipayala and Byapannhalli
• Our team of volunteers have painted physical distancing guidance boxes at over 1000 small
vendors, and informal grocery stores in HSR Layout, BTM Layout, Madiwala, and Wilson
Garden to ensure customer safety.
Our Team
• Kunal Chugh is a mechanical engineer with a Bachelor of Science degree from The University
of Illinois, Urbana-Champaign.
• Shreya Krishnan is a professional architect with a Bachelor of Architecture degree from Anna
University.
• Sanjay Agarwal is a professional architect with a Bachelor of Architecture degree from CEPT
University and a Social Impact Strategy Fellow from University of Pennsylvania.
The Better Design Foundation is a government recognized nonprofit organization (section 12-A)
and is also qualified under section 80-G as a charitable organization.
In preparing this document, we have spoken to Swapnil Chaturvedi of Samagra and requested
conversations be scheduled with Nalini Shekar of Hasiru Dala and Ashif Shaikh of Jan Sahas (for
the next phase) to better understand the context of solutioning for urban sanitation.

Source: The Better Design Foundation, 2020
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Appendix
Complete Technical Analysis
Blackwater
Cartridge Volume
Cartridge
cu.ft. to L
Cartridge
V (cu.ft.)
Height H (ft)
conversion Factor
Diameter D (ft)
[pi*D^2*H/4]

B
L
A
C
K
W
A
T
E
R

Number of
Seats

Total
Cartridge
Capacity (L)
1333.72128

2

2.5

7.85

28.3168

222.28688

6

Total Cartridge
Capacity
including factor
of safety (L)

Blackwater
Volume per
Flush in L

Total Number of
flushes allowed

Blackwater
Flushes allowed
per seat

Flushes/Seat
Including
Factor of
Safety

Blackwater
Flushes Per
User

1300

5

260

43.33333333

40

2.6

Total
Blackwater
Removed (L)

1333.72128

Yellowwater
Cartridge
Diameter
Y
E
L
L
O
W
W
A
T
E
R

Cartridge
Volume in L

N/A

Required
Filtration
Input
Total
output % of 4
Blackwater
Untreated
Required
Barrel
Treated Greywater
input
Removed
Treated Greywater
Greywater
as a % of
greywater
Requirement
Untreated with factor of
including
treatment unit
Blackwater
factor of
greywater (L) safety for
(from Jalsevak
Faecal Matter
safety (L)
study)
(L)
1400

Total
Yellowwater
Removed (L)

1200

Single Bucket
Bath Per user
(L)
25
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1120

Yellowwater
cu.ft. to L
Cartridge
Cartridge Volume
conversion Factor
Diameter
N/A

Total Cartridge
Yellowwater
Capacity
Volume per
including factor
Flush in L
of safety (L)
1200

80%

2

N/A

N/A

Total Number of Yellowater Flushes
flushes allowed
allowed per seat

600

100

60%

1866.6667

1900

Cartridge
Volume in L

Number of
Seats

Total
Cartridge
Capacity (L)

200

6

1200

Flushes/Seat
Including
Factor of
Safety

Yellowater
Flushes Per
User

100

6

Filtration
Required
Total
output % of 4
Input
Blackwater
Required
Barrel
Untreated
Treated Greywater
input
Removed
Treated Greywater
as a % of
greywater
Greywater
Requirement
Untreated
including
treatment unit
with factor of
Blackwater
factor of
greywater (L)
(from Jalsevak
safety for
safety (L)
study)
Urine (L)
1200

80%

Handwash
Laundry Water
Water Usage
Usage per user (L)
per user (L)
10

10

960

60%

Total Untreated
Greywater per
user (L)

Total Users

45

100

1600

1600

Total
Total
Untreated
Required
Greywater
Untreated
Available (L) Greywater (L)
4500

3500
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Appendix
Relevant Text from The Prohibition Of Employment As Manual Scavengers And Their
Rehabilitation Act, 2013, Page 4
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