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Figure 3: Pour-fiush {atrine in water-logged areas
(Source: Manual un Sewerace and Sewage Treatment Systems, 2013, Part A: Engineering)
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Figure 4: Leach pits In high subsoli water level
(Source: Manrual on Sewerage and Sewage Treatment Systams, 2013, Part A Engineenng)
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Figure 5: Pour-flush latrine with combined pits
- {Source: Ma_qua! on Slewerago and Sewage Trealment Systarns, 2013, Part A Engineering)
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Figure 6: Typical sketch of Two-compartment Septic Tank for 5
USErs (Source; Man"al on Sewerage and Zewage Treatmenl Systems, 2013, Pail A; Engineering}
{Qimensions in mm)
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; Figure 8; Details of Bin-Tollef(Source: Private 8asrzy)
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Figure 9: Seif-cleaning elecironic toilet (E-tollet)
Seli-cleaning electronic toilet (E-toilet)

E-loilet is addressing public sanitation by developing toilets that are portable, hygienically
maintained, and eco-friendly. The insertion of a coin opens the door of the e-loilet for the user,
switches on a light and provides audio commands to guids users. E-loilets are programmed to flush
1.5 litres of water after 3 minutes of usage or 4.5 litres if usage is longer. It can also be
programmed to clean the platiorm with a complele wash down after every 5 or 10 persons use the
lollat,

Key features of E-Toilets include

- Mild steel and stainless stee! body for low maintenance

- User-friendly access, sensilive to the needs of the elderly and the differently abled
- Hygienic and easy fo maintain components’and accessories

- Durable and vandal-resistant enclosure

- [kasy to erect and relocate if required.

- User guides, display boards and audio instructions

- Sensor based resource conservation and automated access control

- Wasle processing through STP =

- Online mapping, GPRS enabled units for real-time updation

L]

There are provisions to customize the designs as per the usage and needs by adding optional
items such as stainless stesl wash basin, Napkin vending machine, mirror and STP.

Figure 10: Nan3ma Toilets
Namma Taliets

Namma toilsts are moduiar teilets made with fibre reinforced polymer. These are the latest state of
the art loilels which are modern replacements for the conventional Pay and use tollets. The aim of
Namma toilels is to make people use the toilet to control open defecation. The initiative starled by

Chennai Municipal Corporation : &

Key features of the Namma toilats ara:

- Namma toilets are designed lo suit the needs of men, women , children, elderly and the
differently abled in an eco-friendly manner \

- Sensor based automated LED lights (3W) with sotar power

- Adequate ventiation

- Durable and Vandal-Res!stanl modal

- Privacy for ladies and provision of hygienic disposal of Sanitary napkins

- . Human waste will be converted to useful materiats Ilke bio gas and fertllizers

- No User Charges ) :
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Functionalities?

- Universal design ~ privacy & safety.
- Easy maintenance - easy to clean due to composite material .
- Modules to/fit varying site size, user requirement and shapas.
- \Signage.for.easy.entry — Cqmmon logo
-1 'Easy.to/instell -'Accessible. 24 3
- Concealed plumbing;
- ' Provislon for'overhead tank (200 L capacity).
- ' |Provislon!for Flush Clstern (9 L. capacity).

Figure 11: Waterless Urinals

Waterless Urinals

Waterless urinals do not require water for flushing and can be promasted al homes, institutions and

- public places to save water, energy and to harvest urine as a resource. Reduction in infrastructure
requlra:i*for water, zaupplznfr and waste water treatment is.also spinofi arising from installing waterless
Urinale: - :

Wateriess urinals do not need water and expensive plumbing accessorles usually required for
flushing. Also, the dry operation of waterless urinafs and touch free operations reduces spreading of
communicable diseases.

Advantages of Waterless Urinals and Reuse of Urine

» Save enormous quantities of freshwater

+ Enhance efficiengies of sewer lines and-wastewater treatment plants

» Optimize cost of plumbing accessories at supply & consumption ends

» Conserve electricity used for pumping water & treating wastewater '
s Replace chemical fertilizers with urine to grow crops

» - Produce fertiliser & other chemicals from urine (industrial feedstock)
« Recovar hydrogen for producing enargy and fuel

¢ Reduce emission of green house gases and pollution of water bodies

Walterless urinals are good options to be considered while promoting public urinals because they
overcome the need for water as well as Infrastructure required for convantional urinals.
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Figure 12: Waterlass Publlc Urinal Kiosk
Waterless Public Urinal Kiosk

Waterless public urinal kiosk is a stand-alone concrete
reinforced pre-fabricated urinal kiosk which can be installed in
public placas and institutions. Although pre-fabricated urinal
kiosks made of steel and FRP hava existed in the past, the
kiosks made of concreta can be cheaper and robust. Urine
collected can be diverted to a storage tank of the urinal kiosk
covered with a planted hedge to offer privacy to the users. in
place of the planted hedge, billboards can ba erected at
public places to generate ravenue for maintenance of the
urinals.

Waterless Public Urinal Kiosk

i
Green Waterless Urinal

A grean walterless uring{ls low cost onsite urine application modsi sultable for sites where
adaquate space is avaliable and the number of users Is limjted. Urine coliected is diverted 1o a
plant bed of Canna indica and Ficus planted around the urlnal For enablmg uniform distribution of
uring to the piant bed, a perforated pipe connected ; :

to the urinal is laid along.the plant bed. As urire
contains essential plant nutrienls such as nitrogen,
phosphate and potassium, these are utilized by the
plants for their growth. The plantation also doubles
‘as a hedge around the urinal offering privacy to the
users.

During The bed must be surroundsd by the earthen
bunds to prevent flow of the urine to nearby areas
during ralny seasons. At pariodic intervals, watering
and emplying of the phosphata deposits is carried out to maintain the sys'em Traaiment for
reducing salinity of the soil must be taken up at regular intervais. This modsl ¢! onsite utilization of
the urine through GWUs can be adopted In public places, gardens’and institutions whers thera Is
open space. The iniial and maintenance cost of GWUs is also very low compared to the normal
urinals. GWUs can be established at a cost of INR 500/- to INR 10,000 based on the de51gn

adopted.

Flgure 13: Urine diverting toilets
Urine Diverting Toilats

Like waterless urinals, urine diverting toilets can also ba employed 1o harvest urine for reuse in
agriculture. Urine diverting toilels facilitale separation of urine from faeces and wash-water. A
variant in which urine, faeces and wash-water are separated are called Urine Diverting Dry Toilets.
In many parts of the world, including Indla, such toilets are being promoted tc racover rasources
present in urine and fasces for productive purposes, mairly agricultura.

~

-
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Urine diverting toilets facllitate

s Harvesting of nutrients preserit in uriae and

faecés. -

» saving of water used for llushing

»  Saving of energy required for water and
wastewatar treatment

+ To minimise ground water pcliution. (Chariar &

Sél_(thivel, nd}
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Figure 14: Decentralised Wastewatsr Trealment Systems (DEWATS}

DEWATS treatment methodotogy will provide a
treatment efficiency that allows for reuse of the
treated wastewater for gardening or irrigation as well
as for safe disposal in to a water body or natural
drain.

The decentralised wastewater treatment system is a
simple design, non- dependent on energy, reliable,
long-fasting, tolerant towards inflow fluctuation and
low in costs. It can treat organic wastewater from
domestic and industrial sources.

DEWATS is based on diffarent natural water

treatment techniques which are combined agoording .

1o requirements such as the characteristics of
- wastewater, desired effluent quality and technical
specifications. —

Advantages of DEWATS
« Treat organic wastewaler from domestic
SOUrces _
» Deep sewer line construction not required
« Comply to statutory discharge standards
« * Wastewater can be treated on site

Tolerant to inflow fluctuation {unknown peak
it flow)
.»  No external energy is required 1o run the
i system
" » Rellable, durable and requires minimal
maimntenance

» Treat wastewater flows from 1-1000m3 per

day

Source: htrp:f/www.ca'dindr-'a.argﬁfaewa!s.h.'mlf

—— s - 4
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Figure 15: Low Cost Treatmeant Technologias for Reuse/Recycle by NEERI -
The amount spent on poliution contrel shou'd be oplimum. The general approaches avhilable for
poliution control are waste minimization (low-waste technology), wastewater conservation and

- ‘development of low cost treatment aplions, Grey water and black water from a building which is
:connected lo a municipal sewerage system are aisposed of into municipal sewers directly and treatment
-Is given in a centrafized facility. :

In the areas where sewerage system is ron-existent the black water is treated primarily in a septic tank
and effluent from septic tank and grey water are disposed of intc ground though soak pit. in some cases
unireated grey waler is used for gardening. There is a need to develop appropriate tachnology for green
building constructed in sewered and non-sewared areas especially from the cperatior 2nd maintenance
viewpoint. There shouid be mara inclination towards the duvelopment of sustainable treatment plants.
The natural systems of waste treaiment are the vbvious choies for sustainakiiity. This is will extract the
desirable features such as beneiit from warmer ternperaturez, use of litle mschanization, ulliization of
minimum electric power and reuse fcr nor,-damestic purposss. Further the systems to be adopted for
sustainable treatment should nesd less land, are easier (o construc! and can venarate somea income.
All these aspacts snsure sustainaoility of the rreatment p'anis and will keep them acceptable, aifordable,
and manageable for a long time. .

I
Methodology
The reuse and recycle of grey water as well as black waler reguires serise of sreatmente similar to the
conventional freatment plants which comprisas of Primary. Secondary & sometimes tertiary lreaiments,
The simulation can be carried out an economicat basis with low cost treatment tachnologies available
in the wastewater field. ;

I_ Tivannest Optianc 1
: I l
| Annerobic = I Actobic | Auneioble -
l' Aerobic
Sepile :
Colew Anawmbic | Septic Antnerabie ank
anavrobir Filter ank, Ponds =
shidige - Ouldation | -
dandent pand
TEACr
! Filters I Oxidntlon
. ponds

Primary Treatmenis
* Fine/Coarse Screening,
« Oil & Grease Traps,
« Setiling Tanks,

Secondary Treatments
* Chemical Methods,
» Biological Treatments-Aercbic & Anaerobic, !
* Secondary Seftling & Sludge Treatmant. '
Tertlary Treatments
» Charcoal Filtralion
» Broken Bricks Adsorptior for palishing the traated water.
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Treatment opiions available:
Grey Wntc_r.R_eusa ;

Law

Source: hitpyium lggrnan,ggml[gg_in[glgti 14vdid 3 pdi
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Annexure 4: Draft 'EC messagas for toilet usage
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