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» Concept, Principle and Scale of Intervention of the alternative

approach in Urban Setting (X fddedl ol HheuHT, Rigid,
X8 o UHTH R D1 RITYAT H)

* Importance of Decentralized Wastewater Treatment in Citywide
Water and Sanitation (WW Ec{fﬁl?[ oie] SUHIR HYA hi

Hetd)

» Showcasing Best Practices of various DWWTs (ﬁf‘l\-lﬂ
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Current Approach of Water and Wastewater Management

AU BT d 3R giNd FId T JAR BT BDI00

Intake Sl
=P \Nastewater

generation

Water consumption 1

Infrastructure-intensive (T8 3MYTRD IIT)

Energy intensive - extraction, storage, distribution,
collection and conveyance systems (YIg- 3vll )

Average leakage loss ratio in developing countries:
40-50% in large_metropolitan cities, and 50—60% in
smaller cities. (S?I?ﬁ ESIcKEd! W.\’ﬂjuld,
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Most of the transmission and distribution pipelines
are very old, and many of them are corroded and
leaking, resulting in iIncreased water losses and
Inadequate water quality. (HTFﬂ gRYUT CIFENIES
D! gl DT A1 g1
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Carbon Emissions (obldcﬂ I i)




Urban Wastewater Management: How we conventionally plan
our cities?
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Cities plan for water, forget waste (&3 # S &I IoHT ST SiTct &, S(Ufry &1 el

Most of our cities

do not have
80% water

underground
leaves

sewerage
homes as

sewage

No idea, Where there Is

More water= : lina: :
how to clean N .plpelme, broken;
rivers ‘'sewage does not

reach treatment
Water= plants
Waste Cities h Most treatment
Cities are ties have plants are under-
clueless, "o utilized
accounts

how to treat

i for sewage

¢ Cities have
no clue how
they will
convey waste

We lose rivers




Need for a Paradigm Shift
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“Decentralised wastewater management
(DWWM) Is defined as the collection,
treatment and disposal / reuse of wastewater
at or near the point of waste generation.”
Sewer (fahf= U GV O SUAR HUA _GR] &_t@m
STe 1 U, SUAR, fHucH/ T:3UgRT fdhar SrdT

Connection 2 SURIY IqUTE g aTe RIM TR &)

It Includes systems that treat wastewater
from Individual homes, cluster of homes,
Isolated communities, industries or institutional
facilities as well as portion of existing
communities

Inner city areas &
planned urban area

Onsite
Sanitation

Decentralised wastewater treatment (DWWT)
IS based on the important principle —
devolving level of the application so that
wastewater can be treated at affordable
costs, cutting the cost of pumping long
distances and promoting local reuse of
treated wastewater.

New
Settlements

-Guidelines for Decentralised wastewater management (CPHEEO) for MOHUA



Scales of Decentralized Wastewater Management
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Informal settlements include perl-urban areas, urban vikages and
unauthorized colonies.

« Residential and Institutional land uses have
high potential at all the scales.

« Informal settiements have a high potential
of simplified sewerage networks and
decentralized projects at lower scales.

« Commercial areas, industrial estates and
transportation hubs have potential at lower
scales.

 Recreation areas and natural areas have
high potential for projects of higher scales.
Density (PPh) , Centralized sewerage

systems are not
I recommended for low density

400 areas as they are expensive.
| 3 * On-site sanitaton systems
1 s are not recommended for
200 —— high density areas as it may
§ lead to saturation of soil with

pathogenic bactena

General % land use distribution in Indian cities
(AW ‘% distribution for towns of various sizes as per URDPFI W““M)

Malls, commercial centers, industnal 12
esiates, transport depols, railway
stations, air and sea ports have high
potental for instaling small and
medium sized systems.

Recreational areas, natural arsas like
lakes, rnverfronts, etc. and agriculture
areas can be used to Install large scale
systens. Very high potential for reuse of
large quantity of freated wastewater

Rezdemnl . Iresttutional . Commercnl Trarsport, Comm

» Rosidontial and institutional land uses
make up approx. 50%. These areas
have favourable built-to.open ratio
which allows locating of the system.

24 76
sBull » Opan
» Scope of reuse for domestic purposes.

* Informal areas can be served through
smplifed sewer networks, which can
connect to a decentralised in the
vicinity system or trunk sewer

. indstry BN Recreation . Natura Aroas | Aan

‘ Public toilets ‘

A
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‘ Single house ‘

‘ Schools/colleges




Scales of Decentralized Wastewater Management

(P gfiid S IU=R TF & WR)

Scales Citylzonal scale ~ Neighbourhood/  Individual scale o
Institutional scale o e e b ~ A e
Areas (sq. m) 10,000-15,000 4,000-5,000 1,000-4,000 o, O
; EE i Individual Scale DWWT
Usersipopulation | 5,000 (maximum) 200-5,000 5-200 . o
e @
Wastewater 500 (maximum) 20-500 05-0 /
generatlon (apadty Decentralised systems of wastewater management
bl Approach depends on (&2 Frnfe e
KLD
-)—-—_-— . Area (¥7) |
Land uses/activities | Medium density: 200- | Institutionall Residential » Size and density of the population (STTHEA]
400 persons per hectare | commerclal bulldings | bulldings : Level) of economic development (3T T
(pph), commercial (plotted/four- PTIR)
: : * Technical capacity and system of governance
areas, neighbourhoods, five storied) n place (SX@R BT THFIET &)
Institutional and + Quality required for end users or that required
pe".urban 1038 for safe disposal




DWWT Characteristics and Advanta
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(UTSUATSH B1
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Wastewater can be treated on site, no need of
conveying to far distances. Sewer networks are
shorter in length and smaller in diameter since
there are several disposal points

Required basic skills to operate and maintain

(TTATS! PIA P T3R4)

Semi skilled/ unskilled labour required for
operation and maintenance.

Reduces carbon footprint (WWW@?IT%)

Generally less or no energy required. Also no
addition of expensive chemicals or additives

Safe reuse of treated wastewater
(SUATR® I ST BT JRI&T TI:-STI)

Especially for non potable end uses

( CTRTe PRUeT)

Doesn't require sophisticated or costly
maintenance

Promotes a kind of ‘public-private partnership’

(ERBRI 3R Ao HrfieRt &1 uiearg=)

ULBs / local authorities have to provide lesser

capital outlay including low O&M that is taken
care by public

Adaptability in nature (¥FaHTd H SJ@ad)

Adaptable to varying organic load and

¥ climatic condition
Ny

Suitable for Organic wastewater flow (am

< o & 981d & fore Suga)
1-1,000 m3 per day

Meets the wastewater standards ('gﬁl?[ oA &
HHF® I TR BT 8)

! Treated wastewater meets the discharge
-

standards and environmental laws

Follows circular economy (tlﬁ'tﬁ fTgaTUT

®I UTe Bl 8
Treat and reuse of wastewater locally and
promotes resource recovery

(STHTEI)

Such as noise pollution, bad odour to the

surrounding, problems of mosquito breeding
etc.

Site specific and flexible in nature ('\‘I'Ii't:’

faRre)

To be designed according to the
characteristics of wastewater




Benefits of DWWTs ([da =<0 ¢i¥d Sid SUAR I b B

: Public health safeguard:
Cost efficient Social By reducing level of
ART BT pollution
R Y&

Economic .’

Informed choice:
Stakeholders
iInvolvement

fecpratsnt Y urfier

/

Source: Adapted from Policy Guidance Manual on Wastewater Management with a Special Emphasis on Decentralized Wastewater Treatment Systems. Bangkok. Thailand Pa ge 10




Missing Link: Decentralized Wastewater Treatment in Sanitation
dAgdl del: e o H f[ah <ol v od SUIR

Q&g

Je- » Gl
Food _ __llfl;i

Citywide piped sewerage network
Centralised wastewater treatment

I
‘w ' '
Off-site Sanitation ' Grey Water Mj
'
o

‘

8 _ Greaze Trap Effluent | |
- Simplified sewer system 5 | 4 <
= Community-based sanitation systems (e.g. SANIMAS) a
& e c Soil conditioning H
O Decentralised Sanitation 4. = ’ -
£ - s | Soak P -
= septage Desludging
Decentralised wastewater treatment (e.g. anaerobic baffled reactor) , Deceniralized Waste and Transport
e *Eucnndar
. . System (DWWTs) Y
VIP, Soak pit, Septic tank T_ Treatment lr
Irrigation/Horticulture -(—l “
- - - .
Treatment
Open defecation Manure/ L. 'Fm 4—'

Fertilizer —a\:/_\_L_==/—L- JB

Increasing Complexity

rIize\c:ﬁe\ntralized a proach\bridgves tbe ap between OSS anducon\gentional off-site§anitatLon approaches
[dah b 0T € 3T ¥ g C YHCRM Td RARNG hARE HHeH & &g & U &I Uiedl g

 The decentralized approach is also applicable to address the issue of environmental pollution caused by
effluent from the on-site sanitation systems.
 The concept of septage management that sets out interlinked steps that are vital to manage septage and

effluent from generation to disposal to end-use also recognize DWWM as one of the solution for effluent
m an ag e m e nt . ﬁgzém;gj?na.orq/ resources/documents/default/3-2553-7-

Page 11



https://www.susana.org/_resources/documents/default/3-2553-7-1462884043.pdf

DWWM approach talks beyond Tollets
f[ap T gfNid Sfd SUAR T4 VB0 aTad o 3 Bl d1d Hdl o

ODF+ and ODF++ are aimed towards

proper maintenance of toilet facilities and
safe collection, conveyance,
treatment/disposal of all faecal sludge and ) 100% access to own/community/

oublic toilet

sewage

« ODF+ focuses on tollets with water, |
maintenance and hygiene (ODF+ >80%  <20%

Ql | a | Qr-q-, \)-l Qr a-; ' q q q ‘{'2'” 3' | z M -qg d | L‘I ‘{ N At least 80% access to own All toilets connected to disposal system; safe
A A toilet; rest CT/PT collection conveyance and treatment
SR T 8)

 ODF++ focuses on toilets with sludge
and septage management hygiene
ODF++ ﬁ Qﬂqlcq Sﬁ{ qu')Q' %Qr\)-l Sﬁq . All toilets connected to disposal system; safe

At least 95% access to own collection conveyance and treatment including

0 Y
Hq%l"l Ux Vil %) No visible OD, faeces toilet; rest CT/PT effluent/grey water

Source: CEPT University




Why
Wastewater
Treatment?

qivd ST P1

SUAR F]?

Bulk or
domestic
reuse of

treated

wastewater
CLEIRED

ST BT
SUTHT)

Safe
disposal into
the

enwronment

Improving
current
sanitation
situation -
Impacting
publlc health
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Process flow for setting up DWWTSs

WWWWWW@W

Need of the Site
Treatment Feasibility
SUAR HI SI¥2d H$e $Y sagrian
« Abatement of pollution * VVolume of wastewater * Terrain * What is the required
« Water sensitive (depends upon » Area availability treated water quality?
planning — reducing \?Vc;?grlag:)onns,u}:ﬁgtci:gﬁ)lta » Environmental conditions ai;—gﬁgrsggf re-use/

water demand by re- _
use/recycle g » Quality of wastewater (Temperature, Sunlight)
(depends upon type of  Building codes and by-

* Lake revival water consumption laws - Distance from
pattern) underground water tank,

building foundation etc.




Data Collection

STeT AR

Flow of wastewater
&fd ST T J81d

* Population

* Per capita water
consumption

* VVolume of wastewater
generation

Quality of wastewater

& ST DT JUraT

* Type of water consumption
pattern

« Quality analysis report

* Physical appearance of
wastewater

Volume of wastewater generated /day (cum)

Thumb rule: 80% of the total water consumption goes out as
waste

Example:
Population (P) = 130,
Water use = 100 litres / capita / day

Volume of water consumed
= 130 x 100 = 13000 litres / day or 13cum/ day

Hence average volume of wastewater generated
= 13000 x 0.8 = 10,400 litres /day or approx.10 cum/ day.




Site Feasibility
qTsc i gdgrddl

Terrain
Construction of
_ ﬁ F DWWT is challenging igh pumping
Soll Scope of possible requirements for
Ground water IZESI N leakage of untreated water
Topography dce=y sewage into ground

water Sewer can be

gravity driven
DWWT system
should be strictly

waterproof




Site Feasibilit
mé‘dﬁ'ouamtfv‘cn

hings to keep in mind while planning a DWWTs:

- Land ownership? Is there any land dispute? Y& &1 WHd? g
STHHT HaHE?

- What are the constraints? ! dTeTu?

- Is there any service and utility infrastructure that could get
affected? Tl IfAT T TYTNG T3 H THTT TST?

- How much surface area available fo&a1 9dg @3 U< g7

- Are there any opportunity areas — available open spaces? Jdil
qdg IUas 87

- Try to utilize set-back area

- Incorporation as a landscape feature TRE ST FHTerd Al

I
I
UNDERGROUND l ABOVE GROUND : ABOVE GROUND
Can be designed for parking v Incorporation into available Incorporation into available
lots or walking pathways green areas open areas as a landscape
above feature




Objectives
of the

Treatment
STAR FIA P
I

The objective of wastewater treatment Is to extract
pollutants, remove toxicants & coarse particles,
reduce organic & nutrient load, kill pathogens so that

guality of effluent Is Iimproved to reach the
permissible level of water to be reused.

Selection of treatment options based on\

achievement of following objectives




Stages of Wastewater Treatment
o & JUAR & TRUI

(Disinfectio
Process)

ry Treatment
ological treatment
process )

mary Treatment
Screens, Grit chamber

and Primary sedimentation
tank (PST)

Wastewater . . . . . Biological . .
i

Reuse/
Disposal

\/




Technologies

Nature based Decentralized Wastewater Treatment

Name of the technology

Constructed Wetland

DWWTs
Green bridge

Biosanitizer/ Eco chip

Nualgi

Bioremediation

Solil scape filter

Fixed film biofilter Technology
(FFBT)

Phytorid

Reuse of treated water

Horticulture
Horticulture
In situ treatment of water bodies

In situ treatment of water bodies,
Horticulture

In situ treatment of lakes/ ponds,
Increase In fish yield

In situ treatment of lakes/ ponds

Horticulture
Horticulture/ Car washing

Horticulture

Capital cost
(INR/KLD)

10000
50000
200-500

10000 per chip excluding
construction cost

0.35

225 — 300

20000-30000
25,000-35,000

14,000-35,000

O&M cost
(INR/KLD/ year)

1500-2000
8500

20-50

9-10

200 — 225

1800 — 2000
1,000-2,000

1,000-2,000




Electro-mechanical Decentralized Wastewater
Treatment Technologies

Name of the Treatment Reuse of treated Capital cost O&M cost
technology capacity water (INR/KLD) (INR/KLD/ year)
Soll Bio technology  5KLD - tens of Horticulture 10,000-15,000 1000-1500
(SBT) MLD Cooling systems
Trans Biofilter 5 KLD-3 MLD Gardening, 50-70 5-7
landscaping,
farming & other
non-potable
purposes
Tiger Biofilter 15 KLD-500 KLD Washing, flushing, 25000-30000 1800-2000

construction, and
gardening




Criteria: Selection of Technology

Parameter Consideration Goal

Treated effluent quality The technology must meet the standards as required

Energy requirement The process choice should consider minimizing energy
The requirements
[deal Land requirement Minimize land requirement
techno- Capital Cost of Plant Process should allow optimum utilization of capital
Iogy Operational and Maintenance Process design should be conducive to attaining lower running
should COStS cost
satisfy all Operation and Maintenance Simple and reliable
of the requirement
followin Reliability of System Deliver the desired quality on a consistent basis
criteria Reuse and Resource Recovery |Ability to maximize reuse of end products

Load Fluctuations System should be able to withstand organic and hydraulic load

fluctuations

Source: Guidelines for Decentralized Wastewater Management by IIT Madras




MOUNT Is an aggregator platform for various sustainable
technologies, encouraging and disseminating knowledge
and good practices for wastewater management. MOUNT
divides treatment process in 4 Categories

Fttpsrirww.cseindia.org/mount/home

HOME MENU ~ SEARCH BY ~ RES0OURCES ~ CONTRIBUTE -

Decentralised Treatment

Onsite Treatment Faecal S5ludge Treatment In-situ Treatment

-

_—

networke =

N,

Technolog

esS

Search by -

A facility (it may include user interface
as well) that, in absence of sewerage
network, collects and fully/partially
treats the black water to allow for safe
reuse or disposal of generated
effluent.

]

LW ey Tt it

A facility where domesiic wasiewater
{both black and grey water) is treated
close to the source at community or
institutional scale to allow for safe
local reuse or disposal of generated
effluent.

Sub Type of Technology

Capital cost (Rupees { KLD)
O&M (Rupees/KLDS year)

A facility where the sepiage and/or
faecal sludge i= received (by vacuum
trucks or otherwise) as an input and
gets fully treated to allow for safe
reuse or disposal of generated output
{both solid and liquid).

CAMUS - Soil Bio Technology

Decentralizsed Wastewater Treatment Systems

Fixed film biofilter technology

SEARCH TE Phytorid wastewater freatment system

Soil Bio Technology (SBT)

Tiger Bio Filter

ecentralised Treatment O Faecal 5l

Tran= Bio Filter

Ryrgyzstan

A facility where interventions are

done at the receiving waterbody (like
lakes, ponds and rivers) and/or open
drains/nullahs ii=elf for rejuvenation of
the receiving water bodies.

Search by =

Constructed Wetllands - Wasitewater Treatment Systems



https://www.cseindia.org/mount/home

Constructed Wetland

A constructed wetland Is an organic wastewater treatment system that mimics and improves the effectiveness of the
processes that help to purify water similar to naturally occurring wetlands. The system uses water, aguatic plants (i.e.
reeds, duckweed), naturally occurring microorganisms and a filter bed (usually of sand, soils and/or gravel).

The general concept is that the plants, microorganisms and substrates together act as a filter and purification system. First,
water is slowed as it enters the wetland, allowing for the sedimentation of solids. Through the process of water flow through
the constructed wetland, plant roots and the substrate remove the larger particles present in the wastewater.

Pollutants and nutrients present in the wastewater are then naturally broken down and taken up by the bacteria and plants, thereby
removing them from the water. The retention time in the wetland, which varies depending on the design and desired quality level.
After treatment in a constructed wetland, water can be safely released into surface waters or used various purposes.

inlet pipe and gravel for effluent outlet
wastewater distribution (height variable)

wetland plants (macrophytes)

n A
A A 0
g i [ )

| C

) | | wet well and cover m
% ‘\ t\' “ \ M e - . sEt
o '.3 ';'-. o 1:‘.-.';. ‘. : é.:..'- : -

n waste, agricultural runoff,

s wM\

" . ts from mining and industry
Ll --9. 1k el : ftand and manage
o 3:'.’6 '11 o '
Al s J LS )erations
---- L HE ‘ surface water levels

outlet
liner  rhizomenetwork  small gravel o

cuun DY providing a habitat for
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plants and animals
* Pleasing natural aesthetics




Case Example: Institutional Building
Constructed wetland at Indian Agriculture Research
Institute, Pusa, New Delhi

Indian Agriculture Research ,g 9
Institute, Pusa, New Delhi \ e i
Parameters Details o | 1
Type of Building Institution ! &\i' il B
Source of Drain coming Tesed vater collecton tank ¥
Wastewater from 2 colonies h, '} ¥ '
Capacity of the 2.2 MLD N 100 a3 LAL .
SyStem ‘ N\ ' &ftmeﬂt e s Treatment cellé ‘ ~Enlarg c{wé‘f
Re-use Agricultural TR s
Purpose The treatment plant comprises of 3-treatment cells (each of
Capital Cost Rs. 1.2 Crores 80 meter by 40 meter), where organic, nutrient and metal
pollutant reductions (i.e. secondary and tertiary
O&M Cost (per Rs. 1335 /- treatments) take place; besides 2-sewage wells and 1-grit
annum) chamber, where preliminary/ primary treatment takes
lace.
Year of 2012 P

Implementation Each treatment cell is stratified with a bed of gravels of

varying sizes/ grades, onto which Typha latifolia — a hyper-
accumulating emergent vegetation is planted.




Decentralized Wastewater Treatment System
(DWWTSs)

fqah T~ pru Givd O IUAR GI

DWWTs is an easy and sustainable solution to treat wastewater with the combination of
settler, anaerobic baffled reactor, anaerobic filter, planted gravel filter and polishing pond
ﬁ%@mw d SUIR HIF T &rRErFrS?RHdd 3UM g o/¥d oid & IUAR &I, Sl &I

AR éﬂﬁﬁ@a TIRIN® fheex, IoR filter3NR TRARAT Uig ¥ SR J9R 8idT 2
| it“r'!lt‘h f MM;HH

Area Requirements Sg-m per -‘_— e ;\r {1 9 u U\?
Cum (As per Thumb Rules) o "7?71 A . ”‘ .
- || KL _? % ;
Settler 0.5 I el g lm« | N
ABR + AF 1.0 RIS VTR, (T ) L s =
PGF 4.0
Polishing Pond 1.2 Primary + Secondary Secondary + Tertiary Tertiary
(Settler + ABR + AF) (PGF) (Polishing Pond)
Underground anaerobic process Above ground level aerobic + anaerobic Odour & Pathogen
Removal
25%-30% BOD removal — Settler process
70%-90% BOD removal — Baffled reactor 40%-60% BOD removal
Removal of Reduction of Nutrients removal
suspended solids - Organic (Aeration through roots,
Inorganic material contaminants adsorption on filter

material)




Costing of DWWTs Project

fadhfgerRur givd STd IUAR T Bl
NINIS Allocation of Budget
(AS per Thumb RUIGS) B Planning & Design m Implementation = O&M
5%
Capacity of CAPEX per Cum
DWWTSs
1 -8 KLD 1.2-1.5Lac
10 — 25 KLD /70,000 — 80,000

Beyond 30 KLD 40,000 — 60,000

Operation & Maintenance Cost = 3to 5% of CAPEX




Case example: Institutional Building
Decentralized Wastewater Treatment System at CSE HQ

Centre for Science and Environment

Parameters Details Decentralised Wastewater Treatment System (DWWTs) | reametstone |
Type of Office Building e e L St . . 5:' iy %
Building - - | |

Source of Kitchen and Tollets

Wastewater

: ) - ~==7 . ‘-_-l?_."_’ -,é_. L - \ ! _’j { > ®
3 : L : 1 hiaM® S NI : od ARR for secondary tmatmem -
- iy -l oy ) | 1 . - =0 Il Ll o of organic =
: : 3 S =1 B = g ' > A .- . pixo daring the cenection time of 24
apaCI y O : : 4 = 1 ' AR T e R 7 i o Eghth andrinth cumbers of ABL e flled
¥ 5 ' e o ] DR R & = ‘ ? > ARG e

: with fiter media {CindenGraved) 10 sTpone. -

the system (Approx 150Users) B e\ T T e WU

waner i mbong chamber

- 4. Horontal Plasted Graved Filter bed

Re-use For maintaining 2N g B | =

o Wastewater Back+ grey mater) bom midng

chamter ormers into the Skor bed planted

reener : i .' \ . i - ‘ with Canv Indica ;
y s '. < y 5 ' = " S0 e Grawk and rver bod pebbles of dffsere ]
A \ - - —— -'s " ~ . . 4

wres ane wad s fhor mecda y
o Wasiewater Undergoes sxondy and tertiary -

Capital Cost Rs. 2,25,000/- - . |

+ ©  bobgal dgadnm)

: R A S AT A AA KRN NN vl gest :

: o The wassewater ahter baatment from HPF S ©
. stored in 2 sump of 3000 lkres

H . - st P : Owd ey - . .
: : 2 ok ' 2or 3 oM 1 1 2 3 4 . 5 ? | » | 9 | % 9 A :
% H : A M A i | . . & Vertex 3
M Ost S . y - : : oy Yl A ik TS TR TS WO e T T aue [NATRES : i g S ;e Yomes ks prowded for aeration of reesed :
: ' ! e 0 N W P e A G | ! . \ »
X . .. ..'.:("‘;.'::q,,.s,“—. A T o:f‘s.al.:v.ag : ' - w
¢ The tzated wastewater Is sed for qardening

o . YT H ! - :

. v e e :

'l . . A io- -
E O NSO 22, x 18 ¢ O, Bottom sk I rerm reoossl procen ' M = N

Year of 2005 R e i e e
Implementati
on

213
ey
da the CSE promises

Benefit —
Freshwater (groundwater and municipal supply) not used in low end usage.
Monthly saving — Rs. 400 municipal supply and Rs. 2,500 If recycled water Is

purchase from tankers

Page 28



Process flow of DWWT system at CSE HQ
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Ten chambers with two chambers of anaerobic filters




DWWT at Institutional level
G fadh R0l givd §id IUAR H4

Aravind Eye Hospltal Abhlshekapakkam Pondicherry, India

Year of 2003
Implementation

Type of Building Hospital and Residential
Buildings together

System’s area 2690 sg m

Capacity of the 320 KLD

system

Re-use Horticulture of 15 acres of area

within the hospital premises

Capital Cost (2003) INR 11.2 Million

O&M Cost (per INR 250,000-500,000
annum)

\Settler and | m‘”‘ baffled reactors

S - ;:a ) -




Institutional Complex:

QYT BT

Aravind Eye Hospital and Residential Buildings, Puducherry

Planted filter bed with Polishing pond Treated wastewater reuse for horticulture
Canna indica




Case Example: Public space
DWWTs at Nehru Garden, Alwar

Effluent outlet
l - Wetwell and cover

AN ?
'.'.-.‘ ;é.: N

— Outlet

Implementing Agency: UIT, Alwar
Year of Implementation: 2016

Knowledge Partner and Design:
Centre for Science and Environment (CSE), New Delhi

Proposed use of treated water: Horticulture
Treatment Capacity: 100 KLD

Capital Cost: Rs. 32 Lakhs (2013)

0&M Cost: Rs. 1.1 -1.5 Lakhs/annum

Total Area: 730 m’
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Phytorid Wastewater Treatment System
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Phytorid Is a sub-surface flow type treatment system, It treats wastewater with
the help of porous media such as crushed bricks, gravels and wetland plants.

and outlet zone.

Settler/screen
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Phytorid bed

Treated water
storage

Processes
Sedimentation
Bacterial action
Filtration
Adsorption
Precipitation
Decomposition
Nutrient uptake
Vegetation system

The system Is divided broadly into the three zones viz. inlet zone, treatment zone

Treated water
can be utilized
IN irrigation,
fountains etc.




Case example: Housing Socilety
Phytorid Technology based treatment plant at Rainbow Drive
Soclety, Bangalore
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Rainbow Drive is a 36 acre jgaig
neighborhood with 430 EEass
plots located in south east g
Bangalore.

Treated water tank

Anaerobic zone

Collection tank

P ¥ & Parameters Details
inkov rie # B Year of Implementation 2014
(. e iiad Type of Building Community level
6th Ave ’ g Mana Jardin .3:%}2 Dreamz Siddhi Vinayak CapaCity Of the system 250 I(LD
7th Ave N\ S 5
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4 \ Re-use For maintaining
Y green landscapes
| Capital Cost INR. 55 Lakhs

A\ — o O&M Cost (per annum) INR. 10,000

Panaga Indane .’ .
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Solil Bio-technology (SBT)
qisd Il arsit (8 ot 1)

Soll Bio-technology Is a terrestrial system for wastewater treatment with the combination of physical
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Suitable r 1 Wastewater inlet
Salient Features: ncion ook !
* The process can be '
run on batch or —> PR
continuous mode. -
* The overall time of Pumped for
operation is 6-7 hours TR
per day. !
* No sludge production
Mechanical aeration is - okt
not required. Dischargelreuse

300-400 mm thick soil confaining

native microfiora, geophagous worms
and minerals

5-10 mm thick layer of fine river sand

100 mm thick layer of coarse
sand with particle size 5 mm

100 mm thick layer of stone
particles of size 25 mm

250 mm thick layer of
stones of size 100 mm

are the

Raw Water Tank
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ﬂ‘"‘ ........ HOPEmembrane  pnneees i—ﬁ

Storage Tank

Water

Trickling of wastewater through u-PVC pipes on the bioreactor
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Case Example: Public Place
-Technolggy at Lodhi Gardens, New Delhizgs
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Primary Bio-
reactor Bed
(BR1)

Secondary

Bio-reactor
Bed (BR2)

Primary Raw
Water Tank

Secondary

Raw Water
Tank

Treated
Water Tank

The organic content of the sewage Is removed as it passes through bioreactor bed. The bioreactor bed can be customized

depending upon local conditions.

The treatment within the bed takes place via adsorption by the layers of soil followed by biological aerobic degradation. This
creates acidic conditions which is regulated by the chemical weathering of mineral additives that are added in the bioreactor bed.

In addition, photosynthesis of natural flora serves as a bio-indicator of the micro-habitat. Rates of mineral weathering and
photosynthesis are slow and a majority of the treatment can be attributed to the sedimentation, infiltration and bio-degradation

Processes.
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Lucknow Airport

PPP contract between NDMC
(owners of the gardens) and
Vision Earth (technology
providers) is based on the
Hybrid Annuity Model. Under
this contract, the payments
made to Vision Earth are subject
to performance of the treatment

system.

Land Use: |Capac |Capital Cost:
Recreation |ity: %2 Crore

al (90

acres)

Year: O&M Cost:
2017 50,000 p.a.



https://www.cseindia.org/sbt-plant-at-airport-lucknow-6831

8/1.4/2020

For more details visit https://www.cseindia.org/page/water-and-wastewater -
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Decentralised

Wastewater Treatment and Reuse

Case studies of implementation on different scale — community,
institutional and individual building
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Water Sensitive Urban Green Infrastructure Water Efficiency and

Design and Planning Conservation - A

Practitioner’s Guide
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Policy Paper: Water
Efficiency and Conservation
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SEPTAGE

MANAGEMENT
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Septage
Management - A
Practitioner’s Guide



https://www.cseindia.org/page/water-and-wastewater-management

THANK YOU

Centre for Science and Environment
41, Tughlakabad Institutional Area New Delhi-110062, India
Phone: (91) (11) 40616000, 29955124
Fax: (91) (11) 29955879

Email: sww-aaeti@cseindia.org

Find us on :
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