BT E3T TIRE0EED BROIVT VETY 1Y KyT0FY) LS

z:oefé, 2019

WWW.RDPR.NIC.IN




DRITE TR
MO T TRTT TWNY Ty

PSS

-0

. eEoIs TR

. FPwochnd TR | FRWT 13RS I, 0037 SCHND
3.1 Femood JTREEIE, IRNFRRUNRD DIy T0gF Bodnwd
3.2. megerd JReBNYQ PR ITFTH
IV. meoeee IRe3ney PR, dTFTH
V. T8 353 Toowad w3 ont ATrar
5138 BT PNed DI, RONS
5.1. 320¢e03 (Black Water) d3rss
5.2. 3n%28 Qed3 (Grey water) dz=emeS
VI. ﬁédaFoé, FS D, aS =, ATFBBH Ry Iy ORIRT
6.1 IT
6.2 OIRITN TORFIOZEW LILNY 233 Fadecs
6.3 sz 2%553
6.4 005 Jedmen GRS ABrewd
6.5 &, ATFIBMN SCHT[OD T3y deewdnied
6.6 TI0TROH SHOT TOPTURNL T, T RN m&ane;o@;)é
Vil. mﬁoz%?wz;?é S BodeeyR Ty @2@%@@

VI =k 235 w3y Homws (IEC) w3 SE=ed wroesm doswms (BCC)
8.3 0¥ woBROST Beewms
8.4 C33vTL-20B¥ OO gcgﬁdo B {NCTIITT
8.5 AD-=WIH Wo3NnH
8.6 JeR-ToTTT FORFIOZ

IX. F= 13 =, AT wéw,ﬁ@ﬂeé ﬁaegmdss

©ORWOGT | ROCHNY DT[RBT AFORND

owor Il Qonz=8mn zse,as-;mus 0% %ms—wawué % 73&@@3@@3 [SEsplesst.ls) Rk
Dy JHEY) /WA 2830 Ty

eRwog HI=Rss w3 mws Fomss onemn TR5oeds ey

0oy IV s Joweodensdd a@szsérieé TOR)

OHWoE V I3 Z9%; RoRTme 303908

©HwoE VI S50w30 e =, feor/3He3s

wsbwog VIIGS sy oxonedg 1ews Sogwey woldynwh

ooy VIIZS s dsrasmn 23 3o§zs§$§c$ o SRnrBRUNRD
oo IX smrtisnd BIne Snerssee

ooy X33 T, AZFIBen ﬁoﬁ;mzss vepinfel

002075 XI [0w0 DTTE 3o NS0 TR

wwog XII meoers IReINEY ST RS R D0 MoN TeIRW Ty KTWPONTH
ewoy XIII ST, SRR WYBITT sw&

wHhwoy XIV émdz‘% FRTORT TOWRN



I[NY TR

gmeEne

3RegE 1- YT QURBSNRLRONR 2,330,038 Jrde3n

3RCTE 2- WROTIRT DROR

smags 3—7@3::55? IPFIMON RNCTRTT T3y, AXOIRY msgsd cse)é&éxaes

smags 4— DY/V2ITOPF WHHWING BRerS I ﬁoee%uad%o&a msgd d@a&&acs
é.rae%% 5-092 TOPWDFIING ms:aszﬁ z.se)&%%.raes Iy BOWORRAT LONTINTT

uInY Ty

8 1. SBeOS S

3 2. ﬁo:}&dm ﬁa@asémé m@ﬁﬁﬁ LW

8 3. T AOT ATFTHCH [wene

U 4. IRTT DOT T DI T AT deoR

WP 5. AR TOPFBTIENCR, NIRRT FouPFNSY JIORIBLeRT woned
¥ 6. DV FTONTIDTLIINYA PNTTT wWtT d@ag%ma ™0 FePIOH msgp cs@aésms



RO T[T Teg
ABR -Anaerobic Baffle Reactor (3553 S%3 S80058 %28085050)
AF- Anaerobic Filter (sxs3 S&3 3wess)
AIP-Annual Implementation Plan (moars omms odeems)(
AIP -Above Poverty Line (23383 Ses3od S20¢O3:3)
ASHA-Accredited Social Health Activitist (S053 =83 mesnes wdeer 50be3dr)
ASP-Aerated Static Pile (®2one23 oW TR3)
ASP-Activated Sludge Process (s2c0e08 $x3> Zoxos)
BCC-Behaviour Change Communication (83=9% W3h@s 308%s)
BPL- Below Poverty Line (20@3383 Sesdod 3$n3)
CapEx-Capital Expenditure (2om¢ )
CBO-Community Based Organisation (3=3%wmecs ©50038 Roges)
CEO-Chief Executive Officer (S5 520338 &r0p590)
CF-Carbon Filter (vomo 3eezs)

CPHEED-Central Public Health and Environmental Engineering Organisation (3tog mesrzds sdeen,
=3y wasmsﬁs QORCHOONE ToFe3T)

CSO-Chief Security Officer (:méo23 PTTRT0)

CSR-Corporate Social Responsibility (o023 mames &mimd)
CW-Constructed Wetland (3<0s38 @2 3o00(3050%0)

DC-Deputy Commissioner (23<p5%0)

DEWATS-Decentralised Wastewater Treatment System (2%coQeg3 oz dech Zoxome 53%)
DPR-Detailed Project Report (=003 cdeczm ©80)

DWSM-District Water and Sanitation Mission (<3 &0 =3 a’aéai:?os OPOIRT)
EO-Executive Officer (2os 35 =m0050)

EPR_Extended Producer Responsibility (2505e5 evaone Sesmod)
FS-Faecal Sludge (s»8= =o #50h)

FSM-Faecal Sludge Management (20333 d=3¢383)

FSSM-Faecal Sludge Septage Management (5003305 Zge33 d3rw)

FSTP- Faecal Sludge Treatment Management (00835 Z0x0r d[rTs)
GFT-Government Furnished Property (353 2e2% <)

GP-Gram Panchayat (s Zoc38)

GPS-Global Positioning System (:nigs Sm23c» F=%)

HDPE-High Density Polythelene(wzgp WOTTY WBTHTF T, ACRLTT)
HH-House Hold (z==@ <>8nwh)

HRD-Human Resource Development (Swss xowm&e eazp:;p@)
IEC-Information Education and Communication (S»%& 3 30==)
IHHL-Individual House Hold Latrines (%o&:gi FRFPOBRLD)

IMIS-Integrated Management Information System (30 d5r@me Snkd 337%)
KLD-Kilolitre per day (330s=p0oR8, s8pedeec®)

KRC-Key Resource Centre (=08, BOTIR L $eon)

KSNDMC-Karnataka State Natural Disaster Monitoring Centre (szert3s ooz, 83nes Ddnem SheQumos
$con)

KSPCB-Karnataka State Pollution Control Board (3zoress oz BROF; VPO ToRe)
MBBR-Moving Bed Bio-film Reactor (tpome w3, 08 33 334c35750)

Mbgl-Metre below ground level (3o 39r Qocessh)

MBR-Membrane bio reactor (2.¢353 08 33303550)

MDWS-Ministry of Drinking Water and Sanitation (2c3:3 e3> 03 e S5033v0h)



MGNREGA-Mahatma Gandhi National Rural Employment Guarantee Act (g, moR cra%eoi: R0eeD
wc&méeﬂ 8030 WRICHD)

MGNREGS Mahatma Gandhi National Rural Employment Guarantee Scheme (FTRZMeon craé'éeoﬁa
TRNEED LOTBRLA 83030 3RewR)

MHM-Menstrual Hygiene Management (523 933088 §50r e dSFR)

MIS-Management Information System (S»%& 3Tz wssz;)

MLALAD-Member of Legislative Assembly Local Area Development (2meszgch 30% Zeech Iied
eazpqpq)

MPLAD-Member of Parliament Local Area Development (zozz® ﬁdﬁs x@%’eos: Tdes e.-vap:ba?)
NABARD-National Bank for Agriculture and Rural Development (m%ﬁoﬁ: éaéa Iy @&:emzp:)a%
méoae)

NGO-Non Governmental Organisation (35s3e33 ogpessnsd)

NRLM-National Rural Livelihood Mission (oo megoere 2em@oemocs cdnews)
NSS-National Service Scheme (w%@oﬁ: ez oﬁ::amﬁ)

O&M-Operation and Management (5035362308 <h3) dTFSH)

ODF-Open Defecation free (2003e0 233 208)

opEX-Operating Expenditure (socssoredcrse =ed=)

PDB-Planted Drying Bed (2.cor>= 308, m@ﬁd)

PDO-Panchayat Development Officer (Zcmo3 e:az;):)a% ©RTD)

PMAY-Prime Minister Avas Yojana (o8 odne @mex odecks)

PPE-Personal Protection Equipment ($03¢3 23330 m3s)

RALU-Rapid Action Learning Units (% 35 395 $Lisned)

RDF-Refuse-Derived Fuel (353@3 QOF JB30RE)

RDPR-Rural Development and Panchayat Raj (MRRoermRT0) =03 JowRHs® o)
RDW&SD-Rural Drinking Water and Sanitation Department (7goeeo 20308 dedh 333 Jre) awess)
RLWM-Rural Liquid Waste Management (meset 3% 9%, d8F®)

SBM(G)-Swatch Bharath Abhiyan(r‘% RTZ WPCITR)

SBM(G)-Swatch Bharath Abhiyan (Rural) 5}% TS WPOT (MRENELD)

SC-Scheduled Caste (925058 038) (T00F 228)

SF-Sand Filter (3% 3regs)

SHG-Self Help Group (3z5ecs 35:0%)

SLSSC-State Level Scheme Sanctioning Committee (Tozg; FouW Beewme THOBATE Xin)
SLWM-Solid and Liquid Waste Management (F3 <33 83 9%, 33r%)

SO-Support Organisation (Ze3s/B8000 ﬁo:q;)

SPMRM-Shyam Prasad Mukherji RUrban Mission (33s:352° ©0ade3r madoesd SnS ©Rasms)
ST-Scheduled Tribe (¥=:%52:328 Fonw(Tody Jonx)

STP-Sewage Treatment Plant (:35o2 zoﬁédm m@aﬁd)

SWM-Solid Waste Management (Fs552%, d=¢33)

TP-Town Panchayat (S Zowc3)

UDB-Unplanted Drying Bed (7538 03 weord w3)

UGD-Underground (3308003 3$1)(30n53¢)

ULB-Urban Local Bodies (sng sz@eoﬁ: z;‘oﬁ@mfo)

VHSNC-Village Health Sanitation and Nutrition Committee (s s8ner Jzhre, w3y Pys 32e)
VWSC-Village Water and Sanitation Committee (s e =3y b, 803)
WASH-Water, Sanitation and Hygiene (zo, §re, w3 :gzg’)ﬁ)

WSP-Waste Stablilisation Ponds (% zép 3RVNRD)

ZP-Zilla Panchayat (23 o)
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ODF in true senseis.....

= Every Household has atoilet / Accesstotoilet
= Every Toilet is used
= No one defecates in the open

Does the story end here.....?

Pit Toilets :Major Flaws observed

= Improper Selection ofsite

= Single Pit instead of two

= Excessively deeper pits

= No safe distance between pits
= No honeycombing

= Cement finish from inside

= Two interconnected pits

= Vent Pipe attached

ODF : Can we make it
Sustainable in True Sense ?

Is our program sustainable ???

= Are there some families who are leftouts ?
= Are the toilets USABLEIn true sense?
= Are there goingto be some O&M issues?

Pit Toilet : Major Flaws
observed & possible remedies

1. Selection ofsite

= Safe distance from drinking water sources
= Safe distance from bigtrees

= Safe distance from housewall

Major types of Toilets

= Pit Toilets

= Septic Tank toilets

= Ecosantoilets

= Biotoilets

= Other types (non-descript ?)

How to determine distance from water source

(D—b
H‘m B
i
W
*If Wis less than 12 ft, D should

be 40 ft
*If W is more than 12 ft, D can be

4ne

Ho-ft



Impropersite : Repercussions Leach pit : Square or round ?

= Microbial contamination

= Chemical contamination :Nitrate pollution

Improper site :Possible Retrofitting Possible Retrofitting

= Square pits : Continue till these sustain
® Check location of Toilet vis a vis ground water source = Replace with new ones with correct design
= Iffound polluting ground water : Abandon
=Ifnot found polluting : Check water quality periodically

Ideal Construction of leach pit

4 inch thick

brickwork
Honeycombingin
alternate layers

2.Size, shape & construction of pit WY irst layer 9 inch

Nocementing at the
bottom

Leach pit : Square or round ?

Rectangular Pit Circular Pit
L f== Eath Earth Earth
TS {== Pressure | pregoyre Pressur
Earth Pressure Earth Pressure

Pits smaller than required




Possible Retrofitting

= Smaller pits : Continue till thesefill up
= Replace with new ones with correct design
=Deep pits:

= Check for water contamination

= Abandon ifpolluting

= Fillup with compact earth upto safe level

Possible Repercussions

= Manure will notdry
* Removal diffieult

= No congenial conditions for pathogen deactivation

= =
No honeycombing Possible Retrofitting
= Dismantle the pit not in use & construct new one at safe
distance
= Construct partition wall in between to extend sideward as
well as below the bottom
= For more than one toilets at one place construct two
common bigger pits instead of too many smaller ones
A E i |
Errorsin junction chamber
Possible Retrofitting
* Excessive honeycombing : Close extra honeycombs
* Continuetill it sustains
* In case of no honeycombing: Have these carved in
required numbers
=

No safe distance between pits

Possible Repercussions

= Manure will notdry
=Removal difficult

=No congenial conditions for pathogen deactivation




. . Emptying of pits :Some more Essentials
Possible Remedies

* Dismantle the faulty chamber & replace with correct one. Awell defined protocol is essential
= Block one way to direct flow to only onepit at a time
1. Timely change over ofpits
2. Proper time of emptying
3. Safety measures
4. Due hygienic measures fo be followed
5. Nosocial classism to be encouraged

Single Pit Toilet Single Pit Toilet
*Pitcontent does not decompose properly & fully
*Removal becomes problematic
*No scope for a change over
*No resting period as per WHO guidelines
Possible Repercussions Possible Remedies
* Best solution would be to have one more pit with a
» What after it is full? provision of junction chamber
* Emptyingis problematic /unhygienic/ inhumane * Vermifiltration
*Peopletend to abandon the toilet * Removal of manure with due precautions & use the

same pit again

Vermifiltration / Tiger toilet

Emptying of pits :Essentials

= Myths about emptying
= Myths about thecontents
= Time ofemptying
= When to empty, when not to
= Method ofemptying

= Safety measures

= Hygiene measures




Removing manure with due

precautions
* Removethe pit cover ® Cover the heap with black
= Coverthe contents with a polythene

mixture of soil & ash
® Replace the cover
= Don’tusetoilet for a week
" Remove cover
* Remove the contents
= Start using the toilet again

= Make a conical heap

* Keep in sun for 3-4 days

u Safely use the manure

Septic Tank To

ilet : Major Flaws

observed & possible remedies

Septic Tank Toilet :Errorsobserved

* Inadequate volume of tank

* Enors in internal structure

* Inadequate Baffle walls

* Enorsin Inlet/ outlet connections
* Hasaninlet but no outlet

= Effluent let in open/ open drain

Septic Tank Toilet : Standard design

Vont Pips Fre board 12 inch
|
Excrela +
xcreta in
Liguid Lovel Effuent out
uid Leve A uent oul

>

40
percent
T ofL

Depth of
Liquid
Level

©

‘ 23 of Length " 1ol Length

Length of tank twice or thrice the width

SepticTank Toilet

Most loved but least
understood

SSepticd@ank TiEreabtmentf
@f| effltientessential

Myths

Séptic Tank Tq

Truths ‘

ilet :Myths & Truths

eptic tank of any size canwork

Size of a septic tank hasto be decided according
to the number of users

Tuent from a septic tankis safe andhence can
let outin the open or into an open drain

The effluentmay contain several pathogens and
needsto undergo secondary treatment

eptic tank lasts very long and doesnotneed
ptying at shorter intervals

ASeptic tankneedsto be emptiedas often as

necessary (generally once every 2
years) to

prevent build-up and filling up of solids as a result of

which raw sewage and solids flow out of the tank.

eptic tank neednotbe filled with water before
nmissioning

A septic tank is an anaerobic digester of
continuous type. It mustbe filled

with  water
before ioning for a proper functionin

Septic Tank Effluent : What are the right options

D /i ‘ i ‘ Centralized
1) Effluentdischargedinaindividualleach pit
2) Effluentdischargedina community leach pit
3) Stabilization pond with adequate HRT

4) Soilbiotechnology / Phytorid systems




= Leach Pit for Effluent discharge
‘Where does the sludge go ?

Decentralized
,. i >
! F: 1. Rivers/ water bodies
X 2. Open drains
) 3. Open barren land
i 4. Highways
5. Farms
6. STPs of nearby cities
7. FSTPS specially established for FSM
= Community Leach Pit for group ofhouses
Semi-centralized |
Tﬁ e e
LS ni g,
—
Retrofitting of Septic Tank Toilet
= Check volume ofthe tank i 0 e
= Check the inlets & outlets & replace by “Tees™ 1. Containment (Toilet)
= Check for the vent pipe & make necessary corrections 2. Emptying
* Location, Cowl. Mosquito net 3. Transportation
* Effluent Treatment : Complete ban on discharge in open/ 4. Treatment
Open drains 5. Reuse / Disposal

= Construct leach pit for Effluent discharge
= Telluser about Desludging intervals : Once in 2 years T B
= Monitor Desludging

Retrofitting of Septic Tank Toilet

" Check volume ofthe tank
= Check the inlets & outlets & replace by “Tees™

Ssﬁptl da-lm k H HﬁWCtO ® Check for the vent pipe & make necessary corrections
Wmm—)? = Location, Cowl. Mosquito net

= Effluent Treatment : Complete ban on discharge in open/
Open drains

= Construct leach pit for Effluent discharge

= Telluser about Desludging intervals : Once in 2 years

= Monitor Desludging




A few words about Super

struattures

ODF Sustainability :Some useful tips

= Fact finding exercise : House to house survey
= Categorization of faulty toilets
* Plan of action
* Who is to do what ?
= Involving people in theprocess
= Focused [EC
= Technical training in retrofitting
= Concurrent quality monitoring

Vent pipe not needed in pit toilet

Very less production of gases

Gases get leached in
surrounding soil like water

Vent pipe in pit toilet can
cause mosquito breeding &
methane gas in atmosphere

Vent pipe is a must in septic tank

1) Vent pipe dia = 2- 3 inch

2) Vent pipe should be minimum 2 ft above the
nearest wall

3) Vent pipe should not have bends

4) A cowl is essential in a vent pipe

5) Cowlshould be covered with a mosquito net.

6) Vent pipe should protrude from tank & not

from the inlet pipe.

Super structure :Common errors & Possible remedies

Errors Remedies
Height not adequate Extend the height to adequate
standards
No ventilators provided Provide a small window at
appropriate place
Platform around pan does nothave Correct the  platform finish
smooth finish & proper accordingly

slope towards pan

Noroof/ no door

Provide necessary roof & door
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Technology Applicability Financial Costs® Limitations
Household (average 5 Community/street level (about
members) 50 households)
Capital cost | Operational Capital cost Operational
cost cost
Underground | Rural areas with low | Materials: Nil Nil Materials — Nil Nil Not suitable
unlined rainfall Manpower: Manpower: Rs. for  heavy
manure pit | Houses with an open | Rs. 500 per pit 750 per pit (3 man rainfall
or garbage | space of about 7 sq.m (2-man  days days unskilled areas and
pit Houses with no cattle | unskilled labour) rocky
or with single cattle. labour to dig terrain.
the pit)
Underground | Rural areas with low | Materials - | Nil Materials — Rs. | Nil Not suitable
brick lined | rainfall Rs. 1800-2000 11,000-11,500 for  heavy
manure pit | Houses with an open | (Approximately (Approximately rainfall
or garbage | space of about 7 sq.m 200 bricks, 1/3 1200 bricks, 3 areas and
pit Houses with no cattle | bag cement, 3 bags cement, rocky
or with single cattle cubic feet 20 cubic feet terrain.
Loose soil structure. sand) sand)
Manpower: Manpower: Rs
Rs.  450-500 1500-2000 per pit.
per pit (one- (3 man day
man day unskilled  labour
unskilled and and 2 man days
1/2 man day skilled labour)
skilled labour)
Overground Rural areas with high | Materials - Nil | Nil Materials - Nil Nil
heap rainfal  and  rocky | Manpower: Manpower: Rs
terrain Rs. 250 (1- 500 (2-man days
Houses with an open | man days of unskilled
space of about 7 sq.m unskilled labour) per heap.
Houses with no cattle | labour to make
or with single cattle. the platform.
Over ground | Rural areas with high | Materials — | Nil Materials — Rs. | Nil
brick lined | rainfall and rocky | Rs. 3500-4000 11,000-11,500
compost terrain (Approximately (Approximately
tank Houses with an open | 400 bricks, 1/2 1200 bricks, 3
space of about 7 sq.m bag cement, 5 bags cement, 20
Houses with no cattle | cubic feet cubic feet sand)
or with single cattle. sand) Manpower: Rs
Manpower: 1500-2000 per
Rs.450-500 tank.
per tank (one 3 man day
man-day unskilled and 2
unskilled and man days skilled
1/2  man-day labour
skilled labour)
Pipe Applicable to houses | Materials — | Nil NA NA
composting with shortage of space. | Rs. 1000 per

Houses with no cattle
or with single cattle.

set (2 pipes)
Manpower: Nil
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Technology

Brief description

Suitability
(TPD)

Area (m?)

CapEx
(INR
Lakhs)

In

OpEx
(INR

per

annum)

Handling
Expertise

Min [Max

Min

Max

Min

Max

Min

Max

Vermi
Composting

Vermi compost is the product of the
composting process using  various
species of worms, usually red wigglers,
white worms, and other earthworms,
which feed in mixture of decomposing
vegetable or food waste, and release
droppings called vermi cast which can
be used as compost for soil

0.10 |2

100

2500

0.25

2.50

2800

6000

Unskilled

Windrow
Composting

Windrow composting is the production
of compost by piling biodegradable
waste, in long rows (windrows) and
turning them. This method is suited to
producing large volumes of compost.

1000

12141

60705

650

5500

83

467

Skilled
Semi
unskilled

+
+

Pit Composting

Pit or trench composting is the process
of burying organic waste directly into
soil. This is a slower composting
process than composting in well-
managed windrows, but the trenched
materials will retain more nitrogen
during the process.

0.10

100

2500

0.25

500

6200

Unskilled

Aerated static
pile
Composting

Aerated Static Pile (ASP) composting,
refers to the system used to biodegrade
organic material without physical
manipulation (turning) during
composting.

0.10

300

1000

2.50

183

6000

Unskilled

Biomethanation
/ Biogas

Biomethanation is the anaerobic (in the
absence of free oxygen) fermentation of
biodegradable matter in an enclosed
space under controlled conditions of
temperature, moisture, pH, etc.

0.50 |300

350

37000

9000

100

1000

+
+

Skilled
Semi
unskilled
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3. Output sheet- contains the main output in terms of suggested solutions and block cost
estimates against each

Household-Level Village-Level Gram Panchayat-Level

Construct new Twin Pit/ ‘ ‘

Upgrad sinle i Direct Application on agriculfural fields ‘ ‘

Trenching-Deep row h hallow trenching

Longer Retention in Septic Tank Tmproved

Septc Tankpgrad) Effluent into Soakaway Pit/Trenching Thermal Treatment Pyrolysis
Sentic Tank/Soak Pit Village level FSM only suggested iu‘we of OR
sewered systems in place, as conveying to a GP
level Treatment system is not economically Solid and liquid sepration
Biogas digestor not advisable feasible and treatment
1o comeet to household level »

toilets

=

Biogas Digestor | | mn'iuu:vA " e ..,u

% CapEx (in INR) OpEx

'E' WSP/ T00-940/KLD Rs.0.308

E!‘ Settler+CW. 3.25-7.6Lakhs Lakhs/KLD J The outputof the biogs digestor i not safe to be handled with bare hands, ths requiring

g 430-500/KLD further treatment

g . 9

> et i The HH-level intervention for existing biogas digestors would be:

g Suakaviay Pit 300-500KLD A. stopthe inflow of shit, and instead let it into containment unit

; B. Use adequate gear to handle, and use a pit to soak the slumry out of the digestor outlet.

>

5 SoakavayPitiKitchen Garden 300-500KLD
3 >100KLD:
o Low-cost STP Centrifuge/Belt Press/Filter Press & Co-|
ko] MBBR composting
2 N (Min inflow of 10KLD reqd) <100KLD:
— Sewers/simplified sewers .
-] UDB & Co composting

Settler+ABR+AF+CW

g DEWATS "
- Co composting| 6,

Legend
ABR-Anaerobic Baftled Reactor
AF- Anaerobic Filter
ASP: Activated Sludge Process
CapEx: Capital Expenses
CF: Carbon Filter
CW: Contructed Wetland
FSM: Faecal Sludge Management
OpEx: Operational Expenses
MBR: Membrane Bio Reactor
MBBR: Moving Bed Biofilm Reactor
PDB:Planted Drying Bed
SF: Sand Filter
UDB: Unplanted Drying Bed
WSP: Waste Stabilisation Pond




4. References to OP- Provides further information not covered in the output sheet highlighting comparison between different technology
solutions
Combinations of Technol Cost (in INR) A /d
PDB/Centrifugation+Presses WSPAISABRAFACW) 26.7Lakhs-54Lakhs

Co composting

Settling Thickening Tank/Stabilisation Tank

TLO. I )2 /(UL )\ WILIUUL

AF)
+12.85(3KLD)-25.4(6KLD)

'WSP/(ISABRAF+CW)
UDB+Co composting ~ |Stabilisation Tank: 13.7-27
Imhoff Tank+Stabilisation Tank Lakhs(without AF)
12.85-25.4 Lakhs (w/WSP)
AF)
(ISAF+CW)/WSP '+12.85(3KLD)-25.4(6KLD) (without

Geobags

Trenching/Co composting [WSP)

Comparison of Technologies/Decision making guidance

Trenching/ Soakaway Pit

Trenching:480/KLD [Ixbxd:4mx0.5mx0.8m;
variable length and width as per inflow]
Soakaway Pit: 300-400/KLD [diaxdepth: 1mx1.3;
0.3 free board]

PDB vs Centrifugation

PDB: Higher Land, Lower O&M, low/no electricity, Low/no
chemicals, Skilled labournot required, High CapExbut lower
OpEx

Centrifuge: Compatible with existing STPs for augmentation
and enablingthe option of co-treatment, unlike PDB
Centrifuge independent of climatic conditions, esp. rain

Screw Press/Belt Press/geobags

CapEx: SP BP<Geobags

OpEx:

BP and SP require electricity, while Geobags have to be
replaced after each use,

Geobags have higher land reqt than other two; Treatment
efficiency Geobags<BP<SP

BP and SP are more compatible to existing STPs than Geobags

Stabilisation Tank/Biogas+UDB

CapEx: ST>Biogas+UDB

OpEx:

ST have higherland requirement; BP and SP require electricity while Geobags
don't

Biogas s practical to an inflow of undigested sludge only, compared to ST

WSP/ AF/ABR

Compared to ABR and AF, WSP has higher land requirement; provides higher
degree of pathogenand nutrient reduction compared to ABR and AF

AF requires primary or pre treatment to minimise risk of clogging of filter
media, whereas WSP and ABR is resistant to organic and hydraulicshocks.
AF has higher O&M requirements compared to WSP

Settling Thickening Tank vs Imhoff Tank
STT has higher CapEx & OpEx, treatment
efficiency, higherland reqd., trained
operatorreqd., requires pump

ASP/MBBR/MBR

Treatmentefficiency MBR > MBBR > ASP
Land Requirements ASP (very high) > MBBR
>MBR

Energy consumption of ASP and MBR is
higher than MBBR

Cost of MBR is greater than MBBR

Sludge generation :ASP>MBBR>MBR

ASP demands the sludge treatment modules
for the effluentto be of higher capacity

WSP v/s AF

WSP has higher land requirements

Provides higher degree of pathogenand nutrient
reduction compared to AF

AF requires primary or pre treatment to minimise
risk of clogging of filter media, whereas WSP is
resistant to organic and hydraulicshocks;

higher O&M requirements compared to WSP

CW/Sand filter/Carbon filter

Operational Cost: SF/CF>CW

CapEx of CW>SF/CF

Treatment efficiency CW>SF/CF

CW has a higher threshold to be able to tolerate TSS
and nutrient removal of the influent compared to
SF/CF

Land Requirements CW (very high) >SF/CF

Energy consumption SF/CF>CW
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