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TS I8 R 3R 3 ARl & S U o GRg & A1 < H Ol 8 ofal § SR 39 Ud Aficd
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12 9T B 9

Aftesd TF AT IAET BT TIfE A ¥ | TR, Jule Fa & IuaR & fory Afeds SF v UBR @1
TR F89 arell daToe Sd 8, OrH ©RE el gl oig 31 ¢ & dde WR Ud o, 19 3R 3=
Ted TSRl 98 HR UF @ Fag W OH O 7, 9Tl 9 Ut ugrelt # wfe gl & wrr sarade
&R (TTRIAE STEoleM) H ToiRd © | 39 Hd (WhH) B8l Il 2 |

3p B gAGC TH N8 W B O & P Pas iR A Te A b B I A IR N Bl T
od B (ST ¥ ugd), fed S b A 9w fUe 99RO @Ry, dife ees arel TS 9 @l
SHE B Aag @ A AT S 9B | I R O BIas iR WIS %O OH Jd B By TS dd b
# e+ for o B, e SR 9 Sy R @ AR 9 9aIRgT g7 faufed 8 9§ |

1.3 9T I A d

SARTER TR W, AT AFGS! BT ey Hesl S /o dl GRAOT o) & forw fham
2| AT I &R VAR H ggd M= <@l SRl 8 S WeS & el /gW 3 W R BT 2
39 T @ WA ® U 1s 2470 ey # v v @% — 0.00021 m3 /=fe /fRT @1 uter fhar waw
2| T SR SRS Ao IR 3R Fof &R $I U g Gl 3ol 1 H Uqd @l 75 2|

1.4 I DR ARG — MoHUA

2008 1 T I W@l A (NUSP) T 9RA & TWRIRAT DHaldpd daxsl Red’ gRT TR & Weadl
P SRCPHIT BT AfAd FHY WReAT H uRafid fBar 21 < Ao & Hdg H, NUSP BT W WU A
SfeeRaa farar T =
o SiF—dTse USEl (Wfied <p, T, ofe) ¥ dras & Id MUSH iR ITAR &I ge[T o7 |
o IE YARET =1 fb Wi A1a Srufne PR wu A gaha [Py A, ik SuaR & are i
B Y a1 AdSG aReT AT YATERT B DI Wl 7 B |
o TcTH—IAEIRT RSl YUMol & WG B B 9e@l a1 AR S oY BRI BT Hiae
HREd AT |
o & Ml W9 B, IR—UN MY JPRNT & U IuARa sURre S & YT 3R g SUANT
DI AR AT |
NUSP = 1S9 Te0d] YOI & dearae= # RIE) Afee @™ (City Sanitation Plan - CSP) TR—IR &R+ & forg
TEN TR W (& RGN TR @, AR TR} H W@oodl AaRll & g fhT & /R R I &eudl
REBR U By | NUsP feenforder e 8 & SRU 9o Yawa & forg fafne gsma ge™ &=+ 3 Sa+
AHA & @, AT N R iR e @ R sl ) & vis & | e weawy,
NUSP & W3l &I Il o el —Jae Hifcal & feiRer # ofnfr afafssar fiel |

1.5 TS B 3R fAwE

AT 3R WX BRI HATAT (Ministry of Housing and Urban Affairs - MoHUA) JT8X] ¥e8dl & T WR TR
AT WA & foly Arse #3621 8T & H, MoHUA - THOSI0TH0 3R 3T $IRI$H & ded deo
I & Pl R S Diad B o9 GO [Q—1ee SR fFY & | ST 4§ g e Sfeafeq ©:
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B, TR AP AT (MoUD) F AT & ‘drex IR AfRIH 9’ @1 ‘glex, dfe I iR 9w
A B BU H GAAIAG BRA BT Ao @A €1 39 Al B 9 @ R, @R geEee
FGRNHROT 3R ewar AT Feihaxvr & ArId | Seg 9 Sfeg af] fhar ST a1fey e g4q
JHR JAERVT & forl JRIGT TN ¥ ¥eol SUFR B UHIPhd HIAT A1y |

. MoUD gRT WIRI fd ¥ DO UF AT 20/3/2016-SBM-2 faTids 22 TR 2016 + T Il &
e e &1 e A1 & fb g8 A< Forre & folv sRama SR Hder Ao ugd &=
Tq fAerTeTs iRl & §9F | MoUD §RT [IRId Hedidd SUSHROT &l Sffrefie SN
AR I 5T SAAP & SIRI MoUD # ST & |

. 2017 ¥, MoHUA F =S Ya=H TR T AIfd STRT &1, s It iR 3t & forv [uiRa fag
MU AT B ATH /URET BT XGifbd {Har Tar| g9 FRORAr & w9 H, T 15 M1 F I
AT & Frer FR@r § ol A yeed A Al a2

. 2018 H THOIOUHO & TEd, VS UdwH BT ASIYH ST H Ry goif far wmar 2, ol des
U A AT W Ul BT Hedidh fhar S fTdd SR 0R TERi &1 ST &l SIRAf |

€. CPCB 7 ¥UTH 2019 T& WAfAe Hlavel IUAR FiawRil ael TR FeErl d§ aRifie Suar
Flremelt o1 wrafis Waver SuaR glaweit § e wv &1 fdw fRar 21 uw ewR sTP
I (JTTUSTA) & ARI— T Il H Ao Fues gfaemsii ®f taigd & & forg fahar
ST FHT B |

9. o/d AT & T8d foxig Feraar &1 FSTP & 107 3R 2018 & IR IAA S IR B
3R iR fasam T 7|

16 DR B 3R A

T JgET & BN Aed H IR B, TR UifeldT 9ad FHier Sufrm, 99wl gRT 99d 9o @
U AP arel M IR ARG B WS € Sl IR M6 9 UieeRol &7 U1, Sa] il
IR Hal B guF Bl 2| Ul S # umiaRvr (GReTon) AffIH 1986; TR UIfeTdT BIA, MR SIet
Qo &R Tguer &1 fFrEen) & 1974 ' S smRie, WHW iR W fewmrel & fREe &
foIU Ud SURET 9SG BRA & | SHD AT, TITIRUT HReTT MA@ dgd o Jufie uded (Sww)
M, 2016 Y511, Al T 3R ATUH a1g UGNVl Pl Abd D oIy THRBRYT & d8 Ied~1 IfARIE
e & Jifed IR FRfed e R oF] 81 € | S8 e, swM 99 2016 1 A<Sl &1 ofsfhel TR
e &R IR dor @e & wU H SWRT R AR BN | 4RI A6 R (BIS) §RT AR fHT 17
e & folw Y ST ATeTF 2 |

thlsir HHAN o SR [eh SiraTery  afeAToT (‘Jﬁ'&ﬂ) arfrfa, 1993 ( Manual Scavengers and
Construction of Dry Latrines( Prohibition Act, 1993) J IEh RATATT b SYANT W yferdel o fear % 3194'13 IERII
JreR—ATd AT TARE TF dTel ATy, IR AFa 7o (W1 A8e Wsd ¥l $8T ST &) I H9aid 39 A
o OM P o g™l & SRR WR ARy Il § | 39! gt B | HAT SO dTel ABIRG Al &
ISR R gfader Uq BTDT Fﬁ’d’h:[ A TH—2013 (Prohibition of Employment as Manual Scavengers and their
Rehabilitation Act, 2013) § @1 I, D gRT WaR 3R Afed S & Fae § Boled Ahls’ W W ufader
SR AT AT o7 | ST ¥ GRET HIFQUS CPHEEO Wiavel iR HIaw IuaR #9ardt, 2013 ¥ Ry M £
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2. WS Y§=I o4 Sl

IR R W -G $ Agd A Woodl o el H aadd Jd1 Rl b1 f&ifed dxa |99 ufbar 4
Ul HeH B | IE AeW I FHsH AR U Harell § HHAT BT UgAE PRA H AGE ST © | ODF++
TAfe & oriid fAy Ty ARfeR™ &1 ST fawgd Jeaia iR uRasreil & @9 &R fafia &
@ forg fasar Siram 2| WTet opF ReRdT R qwu wU § Hiv[ar Wviell # wifdal &7 <@r orar 2, 98t g9
UR &g g AeEl /Aol @l R FERE fhar s g NS qew sj@en & sifd IR =Ron—
HYE SR [ B, RBIHR0T R gRaes , SUAR, G STANT 3R Foed w® dfad 8rfl | Jew@yel =a=ol 3§
oS UERll &1 Ta o 39 TaR &

4_ Profl WRT e = WIS HIRT >

Iferer TR e

< N~ L = L

j.@@

Userlnterface Contament a E::&?;:gf; Treatment Reuse & Disposal G

F

T 1. 74 sfEer iR TgE IRMeR
21 AR SexXBH

e WA MM & d8d ARhITd TR lelmu$H|qb|lﬂﬁwmwﬁﬂmqﬁwrﬁraﬁ%‘mgﬁ
# 9" PR drel AR B folU SHETEd & AT oRaTe Wl B Wee e § uRafid a1 &

T fdu U E |
2.2 GUT 3N JpA™

9 WYYl UMl 3R URHARI &I A9l Ifdw Aaedd © il I8 HOTell Pl WA Haek & wa H
GTI—‘T gl a1 AR Haex EEQ:IT?»T Kfo;‘Ifb‘{UI TR AT UQTH hdl %l ST R HIMifersd ﬁQTf%f W
Pl B urE, fREMFERN & IR U TT JGUeT WR, e el & I B a_ol H GURAD
IU < R e # €1 Aleer [fesT srgAfd ok FRIET Ui & Asig 89 @1 SRS B S
P Uq faH FaI—Hd R GUR Ud ARG B1 AfhAT d1 et B ST o | Sad forfaa fe=iy o Rerfer
¥, legd IUA B WR ARG HIa & (Y Aias § B dTel Jard Bl Al <gurel @l ST |

2.3 Refiovor 3k aRag

3 WO H TRE FER A1 &g R R Afes SRt @ FeR &R STer gfu] mive 21 Hisger
Y H <1 S drell q%lg &g Aarll Bl M JdeEe 9 8 ® R Aol Al B g w9 A
A BT ufbarel B faefia fear S At ofR e & wR o wfid By S el | s aRor H
HHAT & @R SR GReM & oY BT DI AaRISAT B ATRI—ATT UEHATA BT GIaReT B iR I
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JATT g9 B Y ISIhie] B AL & | AT S AR W, $H TR B JAEHIRT, Ta—URETRT AT
AT BT JMGRT @TAAR TR B A9 4 le a9 d Yop aR BRI [ SAreoti~ie JATardl [ AHaTd 1 Arasi-id
ATl & SUIN R RR) & Arer b Giaer & RWbIeRor @1 AeH R qare < | 59 Aol $I
A&l [ I SUAR UMl & Al & R fhar ST afawad & i el # FUeH &1 a1 Wb,
R gafarer a1 |rasid WReT &I $I5 81 7 81|

24 SUYR

AT HISTT BT Iqavd AL~ Ugicd gRT R U UAfaRoNy YRl UTed HR WR divad 8 | 39 oIy
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o IO P : WAV UUNCH & ARIH | AGHIHG Wewdi— g8 a1 WeR Sfel WAy JUIell YRl ¥ AT g,
JMITT Bleil T9I & U SRifd TR & Aol Uawed & Aegyq I SirsT SR | S96 37edl STP 31

Jaem 89 & HROT J8 CO-TREATMENT T fadbred I TR S Wohdl & | Aol T+ daex &l
STRiferT &rall # AT gaT R =g Faw SR fafame FEr o srawaddr g |

wafkEl /g @ g "l B
e 84

75 to 100
50 to 75

25to 50

oto 25

gl R—3rgwd
BRI
L% g wA
T s R (i
W G B
10%), S Srofy
@ ST
AR AT
Jfted b |
Sifvart wu o
e foar
ST

oto 25

25to 50

50 to 75

75 to 100

femvff— CPHEEO, 2013 #g3ic7 3777 Wavar Rvew o aRwifda Hige @=aerT siv dfice S& @) g/

o Hft @ : RS IR T FAME IH B WA F AEEIG WEed— d & dgd 99! W& #
W & WaR FIRE Wiad [$d T 8, STP ael a9 Far ofdd: gl 2ot & o1gi | des
g gvaadt o e aEf § W) waee § uRadd /guR B9 a6 dfda fear S|




IR U VST Aol Yee H1fd—2019

o &t T T WU | AT AR & AREH W e wWeed— dfed Wave aRdsrel e
Breax, 9 T8 IRATSHRT § A Warsil & i =R ddb SNy=iRe ©U ST 8N | FSTP 3R Uh
=ragrd, fafrafia Refioxor sk aRkaed dieet @ ford e fear s |
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FAM U ¥ AN fH SRAT | S 6 drferst w5 6 aftid &

qiferest 5. UguUl fdg AE S

Aftewd <o
AMEUE ¥ deR kg G AT AIEUE T ()*
BOD
e 100-300 600-1000 isoc: 300-600 440-76600 10 ¥ 3Nf&P &
ufa oiex
coD 500-

i 200-500 1000-2000 600-1000 1200-70300 50 3 31fSrd &

800



IR U9 NIog OS] Jeg HIfd—2019

ufd @ifex

TSS 6
e 100-300 800-1200 1;);; 300-500 310-93376 20 ¥ 37fdh L
ufd oliex

Bibe
st Syt .

102-103 10°-107 0 105-10° 107 100 & &H

(MPN/100 107
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3cl™-d 1: Septage Generation and Accumulation Rates

Rate Value Conditions Source Remarks
Sludge generation rate
27gm [ capita 135 L/person/day | Advisory Note. on Septage_ from a septic tank
da X 200 Management in Urban India where excreta and
Y mg/L x 10-3 [Page 39] domestic wastewater
are treated together
230 litres / capita / Septage Management - A Based on US EPA
year Practitioner's Guide [Page 42] manual
lit it Sept M t-A
120 litres / capita / ) ep a.g.e alnage.men Based on the IS Codes
Septage year Practitioner's Guide [Page 42]
Generation - High-i F | Sludge Quantificati
1oo_ 200gm/ ig |nc9me aeca u. gg vantification, Wet Weight
Rate capita / day countries Characterisation and
250 gm [ capita / Low income Treatment Objectives
dg g P countries (urban) Charles B. Niwagaba, Mbaye Wet Weight
Y Mbéguéré, and Linda Strande
0.300 cum / capita Asian Institute of Technology -
| year Bangkok
Sandec Training Tool 1.0 —
1 litre / capita / day - Module 5, Septage -
Management (SM)
0.00021 cum /
- IS -1985 Part -
capita / day 247071985 Fart 1
Material used f I
0.04 cum [ capita/ | For Pit Under Dry a erla.use orana
. cleansing taken as
year Conditions
water
For Pit Under Wet Material used for anal
0.095 cum / capita | Conditions with CPHEEO Manual: Part A- .
. . : cleansing taken as
| year Desludging Engineering, Chapter g - On-
. . I water
interval of 2 years | Site Sanitation [Page 7]
For Pi W
) or |.t_Under. et Material used for anal
0.067 cum / capita | Conditions with )
Sludge . cleansing taken as
) | year Desludging
Accumulation . water
interval of 3 years
Rate

0.073 cum / capita
| year

NPTEL Course, IIT Kharagpur
Web Course [Page 3]

0.254 litre [ capita
/ day (92.7 litre /
capita/ year)

For 1°t 6 months

0.178 litre / capita /
day (64.9 litre /

For after 60

. months
capita/ year)
0.234 litre [ capita
/ day (85.3 litre / Mean Value

capita/ year)

The Influence of Sludge
Accumulation Rate on Septic
Tank Design, N. F. Gray
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3el"d 2: Considerations for Adoption of Septage Treatment Technologies

There are many technology options to choose from across the sanitation value chain for implementation of
Septage. Technologies available at the user interface, collection, transportation, and treatment of Septage
from OSS to STP are detailed below. Urban Local Bodies can choose from a range of treatment options
available in the market, depending upon their needs and available finances.

Technology options for septage management in developing countries: Benefits and revenue

from reuse

Shubhra Singha, *, Riya Rachel Mohana, Sujaya Rathi A, N. Janardhana Raju [Environmental Technology & Innovation, 2017]
Decision making matrix for sludge treatment technology with respect to constraint.

Constraint Legend Co- Deep row Vermicomposting Anaerobic  Solar Shallow Solar BSFL
composting entrenchment digester drying  trenches sludge
oven

Land +++  High
requirements requirement

++ Medium +++ +++ +++ + +++  +++ + +++

requirement
=+ Low

requirement

Energy required +++  High

for daily
operation
++ Medium + + + + + + + +
ik Low
Shallow +++  Not
groundwater favoured ik Ri e it ++ ++ ok = ot
table
++ favoured
CAPEX +++  High cost
++ Medium cost  + + + + +++ +++ ++ + ++ +++
+ Low cost
OPEX +++  High cost
e Medium cost ~ + + + - +4++ +++ ++ + + +++
+ Low cost
Skill +++  High
requirement
++ Medium - - ++ +++ ++ + ++ ++
= Low
Reuse +++  High
opportunity
++ Medium +++ + +++ ++ +++  + +++  +++
+ Low

A typical treatment process of CSTF (Malcca, Malaysia)

Sludge ——p Centrifuge Sludge Cake
Holding . Dewatering » Storage Yard
Tank E Unit Sludge
Cake |
. Polymer Y

Tank

Filtrate Water I

Inlet Screen | Anoxic Aeration | Clarifier
Tank > Tank . 1 | Tank

1
Return Activated Sludge (RAS) | Emil

Waste Activated Sludge (WAS) I
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el 3 : Treatment Types and Economics (collated from different sources)

Treatment
Technology

Sludge drying bed
(SDB) + Oxidation
pond

Anaerobic Digester +
ABR+PGF
Dewatering unit+ co-
treatment with SWM
(windrow
composting/ bio-
methanation) +
Oxidation pond/PGF
for liquid treatment
Pyrolysis

UASB/MBBR/SBR

Geobag+ Oxidation
pond for liquid
treatment
Dewatering + ASP -
Centralized Sludge
Treatment Facility
(250 cum/day)*

Land
Requirement

Energy

High Nil-low
High Nil-low
High-Medium Medium
Low High
Low High
Medium Medium
Low Medium

Requirement

Climatic
condition

Low - Medium
rainfall

Low - Medium
rainfall

Low - Medium
rainfall

All conditions
All conditions
Medium -
High rainfall

All conditions

Examples

Leh, Punjab,
West Bengal

Devanahalli,
Trichy

Nashik, Ganga
basin cities
(Mughalsarai,
Gangaghat),
Ghana

Wai, Warangal,
Narsapur
Sinnar, Kohima,
Cochin, Periyar-
Aickenpalayam
Malaysia

Sungai Udang,
Melaka,
Malaysia

Est. Capex
(Rs. lakhs/
cum)

0.75-1

1.5-2

1.5-2

2.5-3

2.5-§5

2-2.5

NA

Est. O&M
Cost (Rs.
lakhs/ Year)
10-12

10-12

12.3-12.8

10-20

8-15

10-12

32
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3P 4: Roles and Responsibilities of different Stakeholders in FSSM Landscape

Stakeholders

State Urban
Development
Department

ULBs
(completely
responsible
forSM)

Urban
Development
Authorities

Jal Kal

Jal Nigam

Police Dept.

Labor Dept.

Health Dept.
and / Mission

UP Board for
Development
of Municipal
Financial
Resources
Private

User Interface

User surveys

Planning & building

sanction for new
buildings

Refurbishment

Collection &
containment

WW infrastructure

surveys

Supports in data
generation of
septic tanks and
property register

for data integration

Employee/labor

welfare and safety

Refurbish after

Emptying &
conveyance

Scheduling

Monitoring of
vacuum truck
operator’s
compliance
Employee/labor
welfare and
safety
Livelihoods and
rehabilitation,
health benefits
and monitoring

Rationalization
of user charges
in line with

property taxes

Cleaning,

Treatment

Emptying of
septage
(quality &
quantity
control)

Operations
of STPs / co-
treatment
facilities
(NNs),
including
record
keeping

Implement
co-
treatmentin
existing and
proposed
STPs,
monitor
performance
of FSTPs

Health
benefits and
monitoring

Reuse &
disposal

Revenue
generation
on sale
proceeds

Operations
of STPs |/
co-
treatment
facilities
(NNs),
including
record
keeping
Operations
of STPs |
co-
treatment
facilities
(all districts
except
NNs),
including
record
keeping

Others

Policy
formulation, roll
out, financing
Prepare SM Plan
and
implementation,
incentive/subsidy
administration

Pricing for
services,
technical advice
on the different
co-treatment
options in all
districts except
NNs

Financing for
capex for ULBs
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Stakeholders

sector
(render
different

services)

Citizens

State
Pollution
Control
Boards

Ward
Protsahan
committees

Motor
vehicles
Dept.

Training
Institutions

User Interface

Construction /
refurbishment

Clarifying toilet
demand,
channeling
incentives/subsidies

Collection &
containment
cleaning, collect
information

Construction /
refurbishment,
provide
information

Clarifying cleaning
demand,
channeling
incentives/subsidies
for STs

Emptying &
conveyance
collection of
charges, a
deposit of
charges to ULB

Payment of
charges

Oversight on
untreated
emptying

Clarification &
issue/ratify
licenses or
permits for
cleaning &
operation

Treatment

Monitoring
&
compliance

Reuse &
disposal

Monitoring
&
compliance

Others

Planning @ ward
level

Treatment
regulator

Awareness
creation

Capacity building
on all themes
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3" 5: Engagement Models for Levy of Charges for Septage Services
Option 1

When scheduled emptying is envisaged on predefined time frame (5 years), sanitation tax can be collected
from owners of OSSs, on the lines of sewrage taxe. Septage tax is collected by the local authority either as a
percentage of property tax or by the public utilities as a surcharge on water bills or sewerage bills. The
relationship and fund flow, in this case, are as follows (Source: Adapted from Maharashtra PAS project):

Interface mptying 0SB Disposal/ Reuse

Private truck operator ESTP Sale of treated
(ULB or PPP) Septage & water
A

Houschold

4

"""" -
government I.

Option 2

Another option would be to set up a call center or a customer help center managed by ULB or outsourced.
The purpose is to link OSSs seeking cleaning with VTOs (public or private), typical of demand based cleaning.
The truck operators register with the call center for a fixed annual fee which can also double up as a license or
permit. Users of OSSs call the help center when their septic tanks or pits are full OR alternately informed that
VTOs shall come to clean. Irrespective of the arrangement, the principle of fund flow is applicable for
scheduled emptying.

Interface mptying ANSRO Disposal/ Reuse

Private truck FSTP Sale of treated
""""""""""""""" (ULB or Septage & water

Household * operator
- e PPP)

| : :
| H e
|

! |

I N

| I i
I
[} H

v
Request elwptying Local

service thiough call
centre r government
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3l 6: Typical Costs of Suction Vehicles (extracted from GEM Portal)

S

No.

Machine Name

Tank Capacity (sludge
tank + water tank) litres

Cost (Rs.
lakh)

1

Sewer Suction Machine (QUALITY ENVIRO ENGINEERS)
(QEEVAC-2LT)

2000

20.70

Truck Mounted Suction Machine (AMAN CLEANING
(ACE)) (SPEED & TMSM-2000L)b

2000

22.60

Truck Mounted Suction Machine 2000 LTR (HYDROTECH)
(HYDROTECH INTERNATIONAL HI -SM/2)

2000

NA

SEWER SUCTION MACHINE 3000 LITER CAPACITY
MOUNTED ON TATA 407 CHASSIS (NATURE

GREEN) (Nature Green)(SEWER SUCTION MACHINE 3000
LITER CAPACITY MOUNTED ON TATA 407 CHASSIS (
NATURE GREEN)

3000

13.80

SEWER SUCTION CUM JETTING UNIT TRUCK
MOUNTED(Automeck) (VACJET 3000)

3000

23.40

TRUCK MOUNTED SUCTION MACHINE 3000 LTR.
CAPACITY(HYDROTECH) (HYDROTECH INTERNATIONAL
HISM3)

3000

25.11

MINI SUPER SUCKER MACHINE ON TATA LPT 407 BS-IV
CHASSIS(GENESIS) (GENESIS MAKE MINI SUPER SUCKER
MACHINE ON TATA LPT 407 BS-1V)

3000

38.50

SEWAGE SUCTION TRUCK - 3000 LTR (NA) (U S
ENTERPRISES)

3000

18.75

Truck Mounted Suction Machine (NA) (Unbranded)

4000

32.40

10

Sewer Suction cum Jetting Machine (Nature
Green) (Nature Green NG-SCJM-4.0)

4000

28.15

11

ALITY ENVIRO ENGINEERS SEWER SUCTION MACHINE
(CAPACITY 4000 LTR) (QUALITY ENVIRO

ENGINEERS) (QUALITY ENVIRO ENGINEERS SEWER
SUCTION MACHINE (CAPACITY 4000 LTR))

4000

24.50

12

Mini Super Sucker 4000 Litter on Tata 709 BS-
IV (Usha) (Usha make Mini Super Sucker 4oo00 Litter on Tata
709 BS-1V)

4000

39-49

13

Truck Mounted Suction Machine of 4000 Liters capacity
mounted on Ashok Leyland Chassis (Kam-
Avida) (KAMVAC 4 L-AL-C-2H-4 (Without Derrick Arm))

4000

29.86

14

JETTING CUM SUCTION MACHINE 6000
LITERS (IOTA) (TOTA JSM 6000 LITER)

6000

15

Truck Mounted Suction Machine 6ooo LTR.
CAPACITY(HYDROTECH) (HYDROTECH INTERNATIONAL
HISMH®6)

6000

31.05

16

SEWER SUCTION CUM JETTING MACHINE 6000
LTR (QUALITY ENVIRO ENGINEERS) (QEESSJM - 6LCH

6000

45.50

17

Sewer Suction Cum Jetting Machine Capacity 8ooo Liter

8000

63.00

18

JETTING CUM SUCTION MACHINE 8000 LITER (MARUTI
SALES CORPORATION) (MARUTI)

8000

52.00
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Septage Conveyance Equipment Details

Type Purpose Tank Capacity (sludge Quotes Avg.rate Range (Rs.
tank + water tank) litres  listed (Rs. Lakh) Lakh)
Truck mounted  Suction 2000 2 21.7 20.7-22.6
Suction / Suction-
Truck ted . .8-38.
ruck mounte cum-jetting 3000 5 23.9 13.8-38.5
Sucti Suction-
Truck mounted cmljr:wferjct/inguc on 4000 5 30.9 28.2-39.5
Truck mounted Suction / Suction- 6000 2 38.3 31.1-45.5

cum-jetting

Suction-cum-
Truck mounted | uc- on-cum 8000 2 57.5 52 - 63
Jetting
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3l 7: Technical Options for Septage Treatment

The technical options for Septage Treatment can be broadly divided based on the technologies involved in
them, namely - Mechanised and Non-Mechanised Technologies.

Mechanized technology involves automated handling and dewatering of septage with minimal intervention of
operators and is designed to optimize solid-liquid (bio-solids and filtrate) separation and enhance pollutant
removal in the downstream process. The preliminary treatment for this process involves removing inert solids
using septage acceptance units (screening and grit removal), followed by mechanized de-watering using
screw or belt press. The de-watered solids may be used as soil conditioner or landfill cover, while the filtrate is
further treated biologically using a high-rate aeration system, which is a process used for sewage treatment
prior to disposal into a receiving body of water.

Non-mechanized technology generally involves pond systems requiring relatively large footprints. The
preliminary treatment involves the removal of non-biodegradable inert components of the septage (i.e.,
mostly plastic materials). The septage is then allowed to stabilize in ponds for 30-45 days to further remove
organic contaminants. The accumulated sludge at the bottom of the pond is usually pumped out and
dewatered using drying beds. When sufficiently dried, the sludge may be used as soil conditioner or landfill
cover. The dewat technology or use of plants, microorganism and drying beds is also a low capex and low
opex system.

There are obviously pros and cons to the two technical options, most notably the land area required,
efficiency and ease in operation. Mechanized plants require smaller footprints compared to non-mechanized
systems (for example a plant with a 70 cubic meters capacity per day require a 1,200 square meter lot for a
mechanized system and 4,000 square meters for the non-mechanized system). Mechanized plants have more
reliable and consistent process in meeting effluent standards but require higher capital outlay for the
equipment compared to the mainly civil works component of the non-mechanized system. In terms of ease in
operation, mechanized plants require less human handling and intervention but will have higher operating
costs (e.g., for power, chemical, spare parts replacement).

1. Fully-Mechanized Septage Treatment Plant Components

Septage Acceptance Unit

The hose of the desludging truck is hooked to the septage
acceptance unit (SAU), where the solid waste and sludge are
automatically separated.

For semi-mechanized systems, the SAU is replaced with
mechanical screens.

Screw Press for de-watering/ separation of sludge and filtrate

The screw press is one example of a de-watering equipment. Other
options include centrifuge decanter, belt press or filter press

Conventional Activated Sludge system is perhaps the most popular
and widely-used for wastewater treatment.

Activated

Sludge/Aeration Tank
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Oxidation Ditch is a modification of the Conventional Activated Sludge.
Sequencing Batch Reactor (SBR) combines the operation of aeration and solid settlement in a single system.

2.Non-Mechanized Septage Treatment Plant Components

Mechanical Screens

The mechanical screens are used to separate the solid waste from
the sludge. This is a cheaper alternative to the septage acceptance
unit, but will involve manual handling of the solid waste

Ponds

Pond systems typically comprise a treatment train, which involves a
series of ponds: anaerobic — facultative — aerobic — maturation, to
achieve BOD and pathogen reduction prior to discharge to the
environment.

Drying Beds

The drying beds are used for the treatment of the bio-solids, before
these can be used as landfill cover. The bio-solid can also be used as
soil conditioner but this will require further treatment prior to land
application, alkaline stabilization or composting.

Treatment and disposal facility for septage can be fully mechanized
or non-mechanized.

Mechanized technology involves automated handling and
dewatering of septage with minimal or no intervention of operator
and is designed to optimise solid-liquid (bio-solids and filtrate)
separation and enhance pollutant removal in downstream process.
The preliminary treatment for this process involves removing inert
solids using septage acceptance units (screening and grit removal),
followed by mechanized de-watering using for example screw or
belt press. The de-watered solids may be used as soil conditioner or
landfill cover, while the filtrate is further treated biologically using a
high rate aeration system, which is a process used for sewage
treatment prior to disposal into a receiving body of water.

Non - mechanized technology generally involves pond systems
requiring relatively large footprints. The preliminary treatment
involves the removal of non-biodegradable inert components of the
septage (i.e., mostly plastic materials). The septage is then allowed
to stabilize in ponds for 30-45 days to further remove organic
contaminants. The accumulated sludge at the bottom of the pond
is usually pumped out and dewatered using drying beds. When
sufficiently dried, the sludge may be used as soil conditioner or

landfill cover.

Fully Mechanized Septage Plant Components Non-mechanized septage plant components

Septage Accepting Unit: The hose of the desludging | The mechanical screens are used to separate the
truck is hooked to the septage acceptance unit | solid waste from the sludge. This is a cheaper
(SAU), where the solid waste and sludge are | alternative to the septage acceptance unit, but will
automatically separated. involve manual handling of the solid waste.
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Dewatering Unit: The screw press is one example of
a de-watering equipment. Other options include
centrifuge decanter, belt press or filter press.

Pond systems typically comprise a treatment train,
which involves a series of ponds: anaerobic —
facultative — aerobic — maturation, to achieve BOD
and pathogen reduction prior to discharge to the
environment.

Waste Water Treatment Unit: Conventional
Activated Sludge system is perhaps the most
popular and widely-used for wastewater treatment.
Oxidation Ditch is a modification of the
Conventional Activated Sludge. Sequencing Batch
Reactor (SBR) combines the operation of aeration
and solid settlement in a single system.

The drying beds are used for the treatment of the
bio-solids, before these can be used as landfill
The bio-solid can also be used as soil
conditioner but this will require further treatment
prior to land application, alkaline stabilization or
composting.

cover.
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