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Session 1:

ODF+ (FSSM)
Need of the hour




High dependence on Onsite systems in Urban India!!

Based on the PAS-SLB data by 6 states covering 907 cities, 2016-17

6 Urban states in India
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88 /O of cities in India are fully dependent on ON=-Site sanitation systems

1 2% are dependent on mixed sanitation systems
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Status of waste water treatment in Maharashtra

- Majority of cities do not have under ground drainage systems
- 340 Cities are without any Sewage Treatment facility
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Some Definitions

NATIONAL POLICY ON FAECAL SLUDGE
AND SEPTAGE MANAGEMENT (FSSM)

“Faecal sIudge is the solid or settled contents

of pit latrines and septic tanks.

Faecal sludge (FS) comes from onsite sanitation

system such as pit latrines, non-sewered public « ) .. ) i X
4 P P Septage is the liquid and solid material that is

ablution blocks, septic tanks, aqua privies, and dry

. pumped from a septic tank, cesspool, or such onsite
toilets.
treatment facility after it has accumulated over a

period of time.

Septage is the combination of scum, sludge, and

liquid that accumulates in septic tanks”.

et O \/\/AS
— - Source : http://amrut.gov.in/writereaddata/FSSM_Policy Report 23Feb.pdf
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Need for Faecal Sludge and Septage Management
(FSSM)

Q

Facilities like septic tanks, dry latrines, community toilets, or other types
accumulate fecal sludge

Septage needs to be removed periodically. If this septage is not properly
managed, negative impacts on the urban environment and on public health
may result

Pollution of groundwater and surface water sources caused by effluents
from household or community toilet septic tanks that are not desludged
regularly

Improper handling of septage regenerates the risks of faecal matter re-entering
the domestic environment

Source : Advisory note on septage management in urban India, ':‘m

MoUD January 2013 C:

IW-98
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Why is Faecal Sludge and Septage Management (FSSM) important!!!

1 truck of Faecal Sludge and Septage
carelessly dumped
= 5,000 people shitting in the open!
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FSSM as compared to conventional sewerage

CONVENTIONAL SEWERAGE

systems

Water Requirement

High (>135Ipcd) ‘

High ‘
High ‘

High- ‘ High - .

Conveyance Treatment

Low ‘

Low ‘
Low ‘
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Capital Costs

O & M Costs

Low — Low —

Technical Expertise
Conveyance Treatment
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Service Provider Households
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Provider Households
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Maintenance

requirement

Required capacity to
operate

Implementation

challenges




Recognition of FSSM in India

a

a

CEPT

SBM focus on having sanitary toilets and eradicating Manual

scavenging

Post SBM context - Toilets are being constructed but need to

think beyond that ...
National Policy on FSSM by MoHUA, Gol
States beginning to roll out similar policies

National declaration on Septage Management by MoHUA,
Gol

One of the major thrust areas of AMRUT - Financial allocations

Primer on septage Management and Rapid Assessment tool for

estimating budget requirements for FSSM

National ODF+ and ODF++ protocol

UNIMeRSITY O_WAS

NATIONAL POLICY ON FAECAL SLUDGE
AND SEPTAGE MANAGEMENT (FSSM)

Atal Mission for Rejuvenation
and Urban Transformation

ssee
FSSM

oo sy B 2w

Primer on

Faecal Sludge and Septage Management

Declaring your City/Town

SBM ODF+ and SBM ODF++

Toolkit for Urban Local Bodies




Journey of Urban Maharashtra to become ODF

Swachh Maharashtra Mission,

3 )
SWACHH MAHARASHTRAMISSION -,
Utban Development Department &) :
j ’ ((myd(ﬁ, A Wk w
, Home = AboutUse Gowt Orders» Road map o Success = Success St Gallery v ks to Impodant Websites» ~ Whats New

19 cITIes oDF 100 cITIES ODF

2N° OCTOBER 2015 31t JANUARY 2016‘ 31t OCTOBER 2016
@ @ @
Lau n C h Of Urban Maharashtra ODF 302 CITIES ODF
15t May 2015
On 2" Oct 2017 AUGUST 2017

A near impossible task achieved in a
short time...
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In Maharashtra...

o “Move beyond toilets” — concept of ODF, ODF+, ODF++ cities - GoM GR dated |7%
March.2017

= Emphasis on quality — discouraging prefab toilets & contractor constructed toilets - GoM
GR dated 20" November 2015 — Septic tanks with toilets

L m. @. o
! ’N'I‘ Citywide

1 00% FSSM Plan

ﬁ ;L 413

>80% <20% ° °°
80% HHs have access

to individual toilets
|_ #| 'H'. | 'N'ﬂ'. and rest dependent on
CTs

>95% <5%




Sustainability Charter Launched by the
Chief Minister

Sustainability Charter

We are committed towards the vision of Swachh Bharat. We shall ensure
ODF sustainability in Maharashtra by:

#1. Achieving universal access to Individual Household Level Latrines
(IHHL), which is a leading development priority.

#2. Ensuring adequate, clean and reliable access to public/ community
toilets across urban Maharashtra, wherever IHHL are not possible.

#3. Ensuring ODF sustainability through effective participation of
government, elected representatives, schools, donors, implementers,
NGOs, SHGs, CBOs and the communities.

#4. Continuing and institutionalizing rigorous ODF validation and
monitoring process through “OD Watch” and “ODF sustainability
tracker”

#5. Auditing the performance of community/ public toilet and encouraging
development of OD spots into usable public spaces.

#6. Recognizing and awarding sustained performance

#7. Moving towards ODF+/++ by ensuring effective collection and
adequate treatment of human fecal waste

Mr. Devendra Fadnavis
Chief Minister, Maharashtra
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Focus on FSSM by Government of Maharashtra

* Increased focus on moving ODF cities towards
ODF+ after declaring Urban Maharashtra ODF

* Maharashtra Government has passed two

resolutions, directing to move towards ODF+ and
to utilize Incentive grant and 14th FC funds for

ODF+ activities
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GR on use of Incentive

Funds

Chief Minister Speech on occasion of declaring Urban Maharashtra
ODF on 2" October 2017



Documentation, policy and guidelines for FSSM

Open Defecation Free City

Hﬂl"“]ﬂol_( .'% : klng ciu: Open Defecation Free 5 € 3 =
Systematic roach in Maharashira = H
Technologies e = . The Pioneers

Saolid Waste Management

Swachh Maharashtra Abhiyan
Urtian Development Departmiant
Coverement of Manarezrra

shtra Abhlyan

W Maharastirs Misiorn 1t Departme

et Dapu v, Gy

Guidelines for

Urban Local Bodies Documentation of

Innovative Practices

Journey
Of

0DF
Maharasntra

Swachh Manarasntra Mission, Urban
Urban Development Department, Government of Maharashira
Swaohh Maharashira Abhlyan
Urban Development Department

Govaramantof Mabarasi
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Monitoring by State for ODF + activities...

o State is going to provide training to ULBs for preparing ODF+ plans

- State to follow up with ULBs regarding :

0o Whether cities have done an assessment for preparing FSSM plan

0o Whether cities have developed an FSSM plan
m Emptying plan

= Treatment plan
o Have cities allocated land for construction of FSTP
o Have cities allocated funds for financing capital and O&M of FSSM services
o By when does the city plan to implement the FSSM plan

O Timeline of all these activities
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Challenges we are

trying to resolve
through FSSM . . .

CEPT
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Understanding the Sanitation Service Chain...

User interface  Containment Conveyance and Treatment Use or Disposal
Transport

Access Conveyance Treatment Reuse/Disposal

Describes type | Describes ways Describes | Describes way |  Describes the
of toilet of collecting and | transport of : in which waste way in which
facilities the user: sometimes waste from is treated : waste reused /
accesses. | treating the ' collection to the disposed off
. faecal waste treatment / i
. generated by the | disposal site |
| users. | |
On-site sanitation technology Faecal Sludge Manégement
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Sanitation service chain of medium-small cities of
Maharashtra

Existing Pit and Septic Open / covered

Pour flush latrines ====9§ . o === . e p
ramic vt fraﬁm eld drains / soak _p s Into river or natural
[/ No conveyance drain
II L======* SYStemin new =================_—_*
I
I ‘developments.

I No treatment of .
E========+ Sucﬁon truck —— feCCI| S|Udge I Dumplng Cllong
with solid waste

Old city area - Inadequate primary treatment but good

conveyance through open drains Lack of 100% coverage Lack of treatment Lack of scientific

New developments - Improved primary freatment of conveyance system facility disposal of septage
through septic tanks but no drains

——====-p Missing links in Sanitation value chain in a city

EXISTING SANITATION VALUE CHAIN
: Natural Drai
Pour flush latrines ’ Septic tanks/ Pits ’ Open/ Closed drains ’ No treatment ataratbimbn/

No treatment
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Challenges in Collection system

Septic tanks are below the toilets and Inaccessible septic tanks with Septic tanks located near drains and
don’t have access covers sealed tops sealed from the top

Oirersiy O-WAS .




Challenges in Conveyance system

Unsafe handling of septage Informal Private sector

= No monitoring mechanism for informal sector

o Cleaning cycle greater than 8-10 years against
recommended cycle of 2-3 years

o Due to infrequent cleaning, septage begins to solidify in
tanks and septic tank fills up, fecal matter along with
effluents is released into the drains

Ny R o SR MR

R

Emptying when the tank is full
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Challenges in Treatment and Disposal

P

Disposal of septage at dump site

NO TREATMENT OF FECAL SLUDGE & SEPTAGE

Disposal of septage in open land Disposal of septage in water bodies

CEPT O _\/\/AS Source : Chary, Srinivas, (2017), “City Wide Approach to Sanitation : Operationalizing FSM Regulations

U\I b / ERSl r\( A Case study of Warangal City” at Ujjain Workshop by Water Aid, ASCI (mimeo)




FSSM as a solution for Moving from RED to GREEN

data base on toilets

) * No database on septic
for properties

tanks for properties

i | Pour flush Suction No treatment

i ! Septic tanks . s

! | toilets emptier truck facility
e < i

: - 2 o Lack of universal * Septic tanks lack - Only 2%-4 % of septic + No facility for fecal
: &) 'g | access to improved manhole covers tanks cleaned annually  sludge treatment

i S S i toilets * Septic tanks are not of

QO = » Lack of adequate standard size

i i Pour flush Septic tanks Suction Treatment
! | toilets p emptier trucks facility
I~
: O |
i 8 i - Converting * Providing access * Ensuring regular * Installing treatment
: ! ; ; manhole covers to emptying of septic facility for the
, ~ i unimproved toilets ptying y
! g: ' to improved toilets allow regular cleaning tanks treatment of septage
i <G i * Ensuring 100% * Enforcing regulations ° Licensing,
l = | access to improved ©n septic tanks design registrations and
i QO ! il monitoring of private
! A | tollets « Data base of emptier
l S |+ Database on toilets Properties with septic .
: Q : for all " tanks « Payment using local
i E i orall properties taxes using escrow
i Q. ! mechanisms
EET C-WAS
UN/eRSITY
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Disposal /

Reuse

Disposed off on
dumping site

* Septage disposed off
on dumping site
without treatment

Revenue from

compost

» Safe dumping of
treated fecal matter
and/or the sale of
septage at a fixed rate
to nearby farms or
agro-businesses

23




Journey of Wai and Sinnar in moving towards ODF+

Wai and Sinnar have been declared as an ODF City by GoM &Gol

Stale ' Maharashtra  District - Satara  ULB Name : Wai (M C1)

-
PE E D \ERIFIED cuose
@ 134 m 0
REECTED CONSTRUCTED TORE OMMENCED TOULET P
120

~2600+ applications have been
received construction

~1900 applications have been approved for

~1100 toilets
constructed

1* Cities in INDIA
to execute the idea of scheduled emptying. . .
3yearcycle

3 trucks to desludge ~
4000 septic tanks
annually

2 trucks to desludge
~ 2000 septic tanks
annually
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Both councils has signed resolution to implement FSM plans

v, e stmmmo
S 0 R e

o 5.5 i e e e € 68 i B o syt

e g e e 06 o et et vk b e
Pt wiehs ot

L S s e e The resolution covers aspects like:

=
m-ﬁg.m.p-&m msw-«wﬁ

O Citywide IFSM

O Involving Private sector

O Scheduled cleaning
U Land for treatment facility
O Taxes to be levied

O Escrow account

+  Sinnar had floated DBOT tender for

+  Wai has allocated land for treatment
70cum/day plant and Lowest - technically
facility
qualified tender has been identified.
+  70cum/day FSTP by Tide technocrats

. i i 0,
in Wai funded by BMGF The Project is 100% funded by ULB own

+ Plantis operational from June, 2018. s

+  The project to commission in next 4 months

Councils signed to implement
FSM plans

|5t cities in India to execute
scheduled desludging

Built FSTP for treating septage
Private sector participation for
emptying services

Escrow account to minimize
payment risks for private
operator

Funding through Sanitation tax

levied on all properties



Sinnar Movie

Defecatlon
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Session 2:

Planning for
emptying services
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Understanding the Sanitation Service Chain...

SUSEEEEEEEEEEEEEEEEEEE .
= n

User interface  Containment  :Conveyance and : Treatment Use or Disposal
= Transport .

T g\

l||

Describes type : Describes ways : : Describes i Describes way : Describes the
of toilet of collecting and: E transport of i in which waste : way in which
facilities the user: sometimes waste from is treated : waste reused /
accesses. | treating the = collection to the : : disposed off
. faecal waste treatment / :
. generated by the : i disposal site |
: users. :
On-site sanitation technology =77 TTTTTTTTTRRRE E aecal Sludge Management
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Type of collection Systems

whew &




Existing types of emptying & conveyance systems

= No monitoring mechanism for informal sector

o1 Cleaning cycle greater than 8-10 years against
recommended cycle of 2-3 years by Gol advisory on

Septage Management

o Due to infrequent cleaning, septage begins to solidify in

tanks and septic tank fills up, faecal matter along with

P WHAVE Y )

when the tank is full effluents is released into the drains

Emptying

\/ "’ V v/ O




Manual Scavenging Act

’ {»‘ ":W:;l»"",’:ﬁ-_-}z. g
e R

Prohibition of Employment as Manual
Scavengers and their Rehabilitation Act, 2013

Came into force on Dec 6,2013

“Prohibition of Insanitary Latrines and Employment and
Engagement for cleaning of Sewers or Septic Tanks as Manual
Scavenger

Prohibition of Activity

Duty of local authorities and

Local authorities to survey Survey of manual _

Insanitary latrines and scavengers in urban other agencies to use modern
provide Sanitary areas by mechanical technology for
community latrines. Municipalities. cleaning of sewers and

onsite systems, etc.

Rehabilitation

Rehabilitation of persons identified as Manual Scavengers by a Municipality.
Housing and Financial Assistance to be given.

CEPT
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Need for periodic cleaning of septic tanks

“When the pit is Full”. Example

In India: the Central Public Health
Often a tank is emptied when it is full. There is a tendency to Engineering and Environmental
use/build oversized septic tanks to avoid frequent emptying. It Oz (SR EE0) sipzms

is important to assess how often a septic tank is emptied. Such
information will need to be gathered through a household
surveys.

“Yearly desludging of septic

tank is desirable, but if it is not
Planning Decision

feasible or economical, then septic

Demand desludging |V/S| Scheduled desludging tanks should be cleaned at

least once in two - three years,

provided the tank is not overloaded

due to use by more than the

number of persons for which it is

designed”

Pg 9-22, CPHEEO Manual

Sketch adopted from compendium of sanitation systems and

hnologies, Eawa
Shlray . C-WAS ecmoeies mone




Demand v/s Scheduled Emptying

On-Demand Basis

Cleaning is done on-call by the household, who do

not see the need for regular cleaning

The cleaning services of the ULB are currently
treated as a complaint redressal system for
overflowing septic tanks rather than a regular

cleaning and maintenance service.

The ULBs operates the trucks (either owned or
borrowed) when the demand arises.

Households generally pay a certain amount once in
>8-10 years to get tanks cleaned during the time of

overflow.

Scheduled Practice

Septic tanks will be cleaned on a pre-
determined schedule.

Regulations and penalties will be set in place
to ensure periodic cleaning

Awareness generation activities will educate
households about the need for regular cleaning

Each town will require an additional number of
trucks to meet service standards (which
can be operated by a private player)

Local taxes levied by the ULB will be used to
recover the operating expenses for regular
cleaning.

CEPT
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Demand Based emptying services

service when system
is full

Provide service and O O O
charge the HHs

HHs call emptying If non-regulated,

No regular cleaning
Overflowing system pose
environmental and health
risk

Private emptier may
charge higher

No safety precautions

No monitoring of septage
disposal

* Awareness and regulations to HHs for regular desludging

* Empanelment and training of desludging operators

* Monitoring of emptying services through GPS enabled trucks
* Mandatory safety measures during desludging

* Regulations for emptying charge/tax system

CEPT
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Schedule of emptying services

Septic tank cleaning cycle
of 3 years

O To maintain a cycle of 3 years,
roughly 2800 septic tanks need
to be cleaned annually

 Each vehicle needs to make 4
to 5 trips daily

O Roughly 300 Working Days are
required

d Toclean 2800 septic tanks, 2-3
nos of suction emptier trucks
of 5000 capacity would be
required

2-3 nos of trucks of 5000 litre capacity
are required for cleaning HHs and non-
residential septic tanks

C-WAS
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Divide the city into zones and
prepare a yearly plan

|y

No. of septic tanks to be cleaned No. of Days
annually (no) required
Zone 1 1889 201
Year 1 Zone 2 947 101
Total 2836 302
Zone 2 1262 135
Year 2 Zone 3 1582 169
Total 2844 303
Zone 3 2762 294
Year 3
Total 2762 294




Benefits of Scheduled Emptying

o Equitable services - all households / properties are covered by services
o Pricing — Services are offered at lower prices, due to efficiency gains

- Behavior change - Contribution to ODF sustainability as toilet usage can increase

- Manual scavenging - Removal of need for manual scavenging due to regular

emptying

o Infrastructure optimization - More predictable loads for treatment facility and

route optimization of trucks

o Environmental benefits - Likely reduction in BOD and coliform in septic tank

effluent, as well as lower likelihood of septic tank overflows
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Parameters while planning emptying and conveyance

i. Distance of treatment ii. RoadWidth ii Access to site

. I

@ I
~. ) ©
iv. Characteristics of septage V. Size of septic tanks/pits vi. Traffic congestion
vii Fuel requirement and its viii
implication in opex

Financial budget of
emptying services
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Technology options for emptying and conveyance

Conventional Vacuum -

Smaller mechanized tricycle/
motorcycle mounted

i e o vl e For septic tanks located in narrow coIIec.tion.tanks of 20—40 litres
Sieper EEs Tardk lanes or those that do not hav.e capacity with gulper or smaller
Ve e s e e proper access roads, smaller vehicles vacuum pumps at the primary level

maybe used backed by a secondary transport

system may work in the informal
slum settlements.
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Emptying service provision through licensing/contracting

Licensing of septage transporters Contracting the service to private sector

Emptying services by ULB or by private agencies: management The service for de-sludging and transport of septage can be

contracts. In case of private sector contract, ULBs should certify contracted out to private sector for a predefined period of time

and license private septage transporters to de-sludge and and cost of the service. A detailed tender document should be made

transport waste to the designated treatment facility. detailing out all the necessary terms and conditions

Sinnar Municipal Council, Sinnar

Septage Transporter Permit for Municipality
TENDER DOCUMENT
In accordance with all the terms and conditions of the current Municipality’s Rates, Rules and
Regulations, the special permit conditions accompanying this permit, and all applicable rules, laws or]
Name of Work

regulations of Government of Maharashtra, permission is hereby granted to:
“Scheduled cleaning of septic tanks, Sinnar”

INAME OF PERMITTEE:

IADDRESS: Estimated Cost: 1o be given by the bidder
For the disposal of septage from domestic septic tank or commercial holding tank af E.M.D *40.000/-

lthe treatment facility. '

[This Permit is based on information provided in the Septage Transporter Permit application which
constitutes the Septage Management Hauled Permit.

[This Permit is effective for the period set forth below, may be suspended or revoked for Permit
Condition Non Compliance and is not transferable. The original permit shall be kept on file in the
Permittee’s office. A copy of this Permit shall be carried in every registered vehicle used by the]

permittee.

Office of the

EFFECTIVE DATE:

Chief Officer,

EXPIRATION DATE:
SinnarMunicipal Council, Sinnar

CHECK IF RENEWED PERMIT

Permit is liable to be cancelled in case of violations of any Acts, Rules and Regulations relating to the

operation of Septage System or in cases of safety protocols not being adhered to or in case of non Sunil S. Patil Vyanktesh R. Durvas Sanjay Navse Ashvini Deshmukh
permitted disposals. Municipal Engineer Chief Officer Vice President President
Sample licensing format Septic tank emptying tender document
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Occupational Safety

* Municipalities should provide workers with safety gear.

* Each worker should be made aware of the risks of the
Safety

work through trainings.
Gears

*  Workers should be held liable for not using available

protective gear.

Helmet

Safety goggles
Mask

Suit with apron
Rubber gloves

Torch

Gum boots

Use of safety gears by a sanitation worker
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Awareness Material and Activities for FSSM ...

Banners
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Video

Facebook page

Wali Septic Tank
Cleaning

aaaaa

Awareness material should focus on importance of

emptying, details of scheme, precautions to be taken etc.

Awareness activities such as:

Distribution of pamphlets
Share video over whatsapp and local cable channel
Auto rickshaw announcements

Ward wise gatherings

can be planned with a detailed schedule using

different material...




Monitoring and Regulating emptying services

Monitoring of emptying service is required to:

Use of GPS enabled trucks to monitor emptying services

Keep a check on operations of private service provider and regulate the payment
Build a data base of toilets and septic tanks in the city

Develop records on when septic tanks are emptied

Monitor the quality of septage etc.

Different stakeholders such as Municipal Council, private service provider,
citizens, treatment plant operator etc. can benefit from a robust monitoring
process

Source: Operative guidelines for septage management for urban and rural local bodies in Tamil Nadu.(2014)
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Formats for monitoring emptying services

Daily report formats to monitor emptying process.

Manifest forms are an integral part of a comprehensive septage management program. This completed
document or documents with signatures of the household/property, suction truck operator and
treatrnent plant cperator should be submitted to the local government for their records. These records
can be linked to the payment of the emptier operator in such a way that the emptier operator is only
jpaid if there are signatures of all the stakeholders

Collection and transport records form / manifest forms!

Sample Form to be filled by Operator f Transporter of Septage
i Identification of Waste:

a] Wvolume
b) b)) Type: ___ Septic Tank ____ Others
€ ¢ source: __ Residential ____ Commercial ____ Restaurant ____ Portable Toilet ___ Others

ii. Details of Waste Generator
L. 3] Narme:
Municipal Property Emptying service Treatment o e
Council’s copy holder’s copy provider’s copy plant’s copy . ?;mdm?ﬁuquﬁmurﬁninu,irranplrmanhnlunr:mumn,lnvn'lhlrcrmnr
amape :

The undersigned being duly authorized does hereby certify to the acouracy of the source and type of wastewater
collected and tra e,

These records can be linked to the payment of private

ik, Details of Transporter / Cperator

emptying service provider 2 commoytane
€ Vehicle License:
d)  Pump out date:

Thee abowve described wastewater was picked up and hauled by me to the dispesal facility name balow and was
discharged. | certify that the ing i

€] Signature of authorized agent and tithe:

e

v, Acoeptance by Municipality's authorized STP
The abave transporter delivered the i

Use of mobile based applications for

this dispasal facility and it was accepted,

w Armourt Calleesed from Transpartes (if ary):
signatere of authorized signatary and 0.

monitoring the emptying process

NOTE: SUBJECT TO THE TERMS AND CONDITIONS OF BAUNICIPALITY.

* Adapted from operative guidelines for septage management for urban and rural local bodies in Tamil

CEPT Nadu.[2014}
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Need for exploring PSP in FSM services

Urban Local Body Private sector Win-Win situation

* Already Active e ULB able to ensure adequate

* Mandate to ensure service provision services and standards

. * Better access to technolo
* Challenges in FSSM & o : :
+ Citizens get timely services at
) and knowhow i .
* Improper onsite systems that do competitive prices
not conform to standards * Comepetitive prices

* No treatment facility and unsafe

*  Entrepreneurs get business

) opportunities
disposal

» Limited funds, manpower, *  Current govt policies and schemes

equipment support and encourage PSP in urban

o e amalies] [aer e infrastructure projects

Existing resources to guide PSP in large scale sanitation projects, but need for guidance on engaging
contractors in small-scale sanitation projects based on the FSSM approach.
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Private sector investment in trucks has significant benefits for the ULB

Benefits to public sector

v' Ease of procurement: ULB procurement of the truck would require floating a tender, inviting, evaluating and
negotiating bids.This is likely to be time consuming, and involve transaction costs that can be avoided if the private
player purchases the truck.

the truck well.

v" Allows investment in quality: ULBs are often bound to minimize cost, while the private sector can invest in quality

' v Aligns private sector incentives: Private sector investment in trucks incentivizes the player to use and maintain i
: trucks with longer lifecycles and additional features like water jets. i

v Facilitates access to finance: Having a contract from the ULB can make it easier for the private player to raise
capital for the truck and negotiate better financing terms.

v Provides a platform for business expansion: A contract with the ULB serves as a low-risk platform for private
sector players to scale by providing access to guaranteed demand to recoup investment in a truck.
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Typical opportunities for PSP across sanitation chain

Access Collection Conveyance Treatment Disposal/ Reuse
Improper onsite Inadequate suction No tre.a.tment U (e el
systems trucks, manpower facility
* Onsite systems lack * Very few onsite * No facility for * Septage disposed in
access manhole systems cleaned faecal sludge the open without
covers and are not annually treatment treatment

of standard size

* Informal sector ° o

Regular emptying of onsite systems to ensure
that 1/3 of the onsite systems in the town/city

are cleaned every year as per GOI guidelines' Construction of Regular reuse /
Septage Treatment disposal of treated
ili lud d cleani
Q Regular refurbishment of the onsite systems el () e siucge and cleaning
> . the treatment of faecal of STF
which includes providing access manhole covers e

to allow regular emptying, and repair of onsite
system (if needed)

Note: (i) As per MoUD guidelines, a household onsite system/onsite system must be emptied every 3 years
hence 33% of all onsite systems/ onsite systems should be emptied annually
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Private sector is available for FSSM services...

ULB can invite Expression of interest (Eol) to scope possible players

Collection Conveyance Treatment Disposal / Reuse

_____________

 Proposed | Suction Treatment Revenue from
' value —>  Septictanks ——> . -
| . ! emptier trucks facility treated septage
L ___Chain |
Pommmmo-ooe- | o Refurbishment of e Periodic cleaning of e Construction e Sale of septage at a
i Activities ! septic tanks with septic tanks along a treatment facility fixed rate to nearby
i required ! access manhole regulated schedule Q Operation and farn.15 or agro-
e covers . businesses
maintenance of
treatment facility
o , ] | Buyers of septage |
Labor contractors for septic tank cleaning i i
1 1
e | Organic Farming |
Septic tank cleaning companies | Association :
1 1
1 1
e Pure-play treatment | Agro-based industries |
Small scale players (<10 employees) players : |
Medi le enterpri 10-50 o | Local farmersand |
ium nterpri >10- . .
en:p I:ye:;a e enterprises (. Integrated faecal sludge management providers | growers associations |
1 1
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Developed tender for emptying services covering
these aspects

Revenue stream
Bundled or a a evenue s

Unbundled Operational enough to meet

Source of . >
contract? role of the revenue private players’ return
i ?
private expectations:
contractor

How to address ° °
the major risks for Selectin | Who. shoulq
the private player Risk g an Investment invest in capital
and the ULB ? mitigation appropriate Iownerfshlp assets?
and PSP Option of capital
allocation asset
What is the e o What is the
appropriate contract Contract Payment appropriate
duration for private length and structure payment structure
and ULB ? value for the private

player?

EI\ER/T[ MODEL TENDER covering this aspects is AVAILABLE for FSSM




Following this process bid documents have been rolled out in few cities of Maharashtra

Sinnar Municipal Council, Sinnar

“Scheduled cleaning of septic tanks, Sinnar"

TENDER DOCUMENT

Name of Work

Estimated Cost: To be given by the bidder

E.M.D.

SinnarMunicipal Council, Sinnar

Sunil S. Patil

Municipal Engineer

Septic tank emptying
Tender document

~40,000/-

Office of the

Chief Officer,

Vyanktesh R. Durvas

Chief Officer

Sanjay Navse

Vice President

Ashvini Deshmukh

President

CONTENTS

. Short TENAEI NOLICE ..ottt s s ettt
II.  Detailed TENdEr SCREAUIE ..........coviciiicti ettt e

INORES ...ttt eb bttt et b bttt bt e n b b en et heee

List of documents to be submitted along with tender ....................ccccooovieneiciicccecee
Ill.  Detailed Tender Notice — General CoNdItioNS ..........coovrieireicieercrire et
IV. Detailed Tender Notice — Special CoNAItIONS ............ccverieeetriiee e ssrssssesesee
V. FOMM FOMMELS ..o bttt er e e

Details of suction emptier trucks available with the tenderer for the use of this work....
Details of work of similar type and magnitude carried out by the tenderer.......................

Details of technical personnel with the tenderer.................ccooiiiicc e
Year wise statement showing cost of completed works................c..ccooooeiiiciceicceie
VI OPENING Of TENUBT ...ttt sttt ettt ee st sse s ss s enssssemsass s ssss s e bnns
VII. Acceptance of Tender
VIII. Declaration of the CONFACION ..ottt et
IX. Financial Bid FOIM.. ..ottt st

ltem Rate BoQ

e

Tender Inviting Authority: Sinnar Municipal Council, Nashik
Name of Work: Scheduled cleaning of septic tanks, Sinnar

Contract No:

Bidder
Name :

PRICE SCHEDULE
(This BOQ template must not be modified/replaced by the bidder and the same should be uploaded after filling the relevent columns, else the bidder is liable to be
rejected for this tender. Bidders are allowed to enter the Bidder Name and Values only )

HUMBER TEXT # HUMBER # TEXT # HUMBER NUMBER # NUMBER # TEXT #
sI. Item Description Quantity | Units | Estimated | BASIC RATEIn |TOTAL AMOUNT |TOTAL AMOUNT
No. Rate Figures Tobe |Inclusive ofall  |In Words
entered by the |Taxes
Bidder
Rs. P
1 2 4 5 6 13 53 55
2 Schedule B
3 |Cleaning of 2000 septic tanks per year for three 1.00[Per year 0.00[INR Zero Only

years of househokds/properties as per schedule
and emergency cleaning with appropriate safety
gears for septic tank empyting cleaners and
operators, transportation of septage in GPS
mounted suction emptier trucks owned by private
sector and safe disposal of collected sludge in
septage treatment facilty

The bidders shall also undertake [EC activities to
spread awareness about regular cleaning of
septic tanks in areas where scheduled cleaning
needs to be undertaken

Total in Figures 0.00|INR Zero Only

Model Tender document is available




How to finance emptying services?
Identify revenue sources....

A. Potential sources of finance for Capital Expenditure

Financial
Requirement

Potential
Sources of Fund

B. Potential sources of finance for O&M Expenditure

Financial
Requirement

Potential
Sources of Fund
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Potential Revenue structure

Scheduled Desludging through Sanitation Tax

Basis - a) sanitation tax collected from owners of OSSs, and

b) mandatory scheduled desludging of tanks/pits.
Sanitation 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.

User
lagram

| FSTP Sale of treated

Household
Proposed

Private truck operator (PLB or PPP) Septage & water
A :
tariff flow |

A

..........................
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Levied differential tax on all properties for financing FSSM
services

City level resolution for taxation

R afRe, R 4. ey
ox1d BHid 59 f&7® w/03/3090

Differential taxation rates fua waie 4) R TruRvg @ anaRvara JoRT BT HY,UTHANT ATRITTT BT
q AT QAERATT TR i) TLIE HROEEd gat o g o

yrpRegrg o AR waewdr w7, Ry gaeERT 3R 7 Ao FEwuT Y g I
H6T AYS F 3099-9¢ AT NS TUIRET Gieie WRI AT AGRINTT FX T GG
Y U IMHRVATT Trda d WPAY & TAN $o AR GRS SUar a1,

Residential Properties with /
without toilets—

Rs. 300 / annum e AT ()

Am. | IAAE FPrarht srerar fry Frarft wremar

_ e
1 1 1 H 9. Har Joo/- 300/~ 300/- qoo/-
Non Re5|dent|f:1l Properties with . T
toilets — R .

[ 313, B AT Rouracic i

Rs. 300 / annum e al e

oA @Y Rl RO waEvdl W wafgea Argar da Imda. e
TG Hraard] R .

Non-residential properties

without toilets— -k ”ﬁm?f% \Q\;\/
Rs. 100 / annum T WA AR ;‘%

CEPT
UNIY/eRSITY C'WAS




Potential Revenue structure

Demand Based Desludging through emptying charge

Basis - Requires setting up a call center or a customer help center managed by the local authorities which
acts as a network orchestrator linking users of OSSs with vacuum truck operators. 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.

FS Flow
Diagram

Proposed
tariff flow

CEPT
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User
E T T

FSTP
Private truck J (ULB or Sale of treated

operator - PPP) Septage_& water

v

Household

: Requestepptying > Local 5

centre | government

C-WAS



Group Work
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Part | - Prepare FSSM plan for a city

Participants will plan for Emptying infrastructure that is required for implementing
a FSSM plan for a city.

FSSM PLAN
Sr.No Description No.
Input details
A Total number of Septic tanks in the city (no)
B Average volume of septic tanks (cum)
C Septic tank cleaning cycle (Years)
D No. of working days in an year

E No. of trips possible per emptying vehicle per day (trip/day/vehicle)
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Infrastructure required

o Number of septic tanks to be emptied daily
o Number of septic tanks to be emptied daily

= _Total number of Septic tanks in the city
(Septic tank cleaning cycle * No. of working days in an year)

daily

o Number of trucks required (Nos.)
o Number of trucks required

= Number of septic tanks to be emptied daily
Number of trips possible per truck per day

- nos

7 Volume of septage to be treated (cum/day)
o Average volume of septic tanks x number of septic tanks emptied per day

= cum/day
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O&M cost of emptying services

O& M cost for schedule septic tank emptying service

Fuel cost for schedule emptying service = (Number of septic tank to be emptied
daily X Number of working days in a year X Average distance X 2 X (Fuel price /
Fuel efficiency))

' - Assume Fuel efficiency for truck = 5 km per liter
- Assume Fuel price = Rs 70 per liter
- Assume number of working days in a year= 300 days
Repair and maintenance cost = (Number of suction emptier truck requirement X
2 months in a year X avg repair and maintenance cost per month)
- Assume average repair & maintenance cost = Rs 2,000 per month
Establishment expenses = ((Number of suction emptier truck requirement X 12 X
3 No of manpower X Monthly Salary)
- Assume, 2 manpower requirement per truck
- Assume, Salary = Rs 10,000 per month
4 O&M cost per year Sub-total = (1+2+3)
c Overhead + Insurance + other Miscellaneous cost = Sub-total(4) X 10%
- Assume, other cost as 10 % of sub-total (4)
6 —A | Total O&M cost for schedule septic emptying service = (4+5) (Per year)
6-B Sanitation Tax (per property per year)

= Total O&M cost (6-A) /Total number of properties in city

¢
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Session 3:

Planning for
Treatment services

57



Understanding the Sanitation Service Chain...

User interface  Containment Collectionand =  Treatment Use or Disposal
Transport

Access Conveyance Treatment Reuse/Disposal :

Describes type | Describes ways Describes : Describes way |  Describes the
of toilet of collecting and | transport of in which waste | way in which
facilities the user: sometimes waste from is treated : waste reused /
accesses. | treating the . collection to the:: disposed off
. faecal waste treatment / i
. generated by the | disposal site ! |
| users. | |
| . Senmnreeeeeereeeennnnnnn, ;
On-site sanitation technology Faecal Sludge Management
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Fecal sludge vs. Wastewater characteristics

Physical and chemical characteristics of Fecal Sludge

Parameter

BOD
CcoD

Total Solids

Total volatile solids

Total suspended solids

Total Nitrogen

Ammonia Nitrogen

Total phosphorus

Source : Advisory note on Septage management in Urban India, MoUD Jan 2013 & CPHEEO Manual 2013, chapter-5

CEPT
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440-78,600
1500-703,000
1,132-130,745

353-71,400

310-93,378

66-1,060
3-116

20-760

Fecal Sludge characteristics

6,480
31,900
34,106

23,100

12,862

588
97

210

250
425
637

262.5

375

50
32.5

7.1

59




Septage Quality Tests

Septage samples must be

collected from:

 Community toilets/

Public Toilets

* Bungalows

* Apartment

Period of desludging must be considered. Samples with long desludging frequency (7-8 years) and samples

with shorter desludging frequency (2-3 years) must be considered for selecting the samples
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Septage Quantity calculation..

)
Schematic,of.a,Septic Tanky,

Volume of Septic tank Per capita generation Standard
* Requires detailed survey of * Based on Std norm of 230

each property (residential, litres/capitalyear (GOI septage

community, commercial, guidelines)

institutional) * Septage quantity (litres/year)=
* Total volume of all types of population*230

collection system
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Treatment Options

Typologies of Cities

Sewered Cities Cities reliant on FSSM / Co-treatment
\ A
( | \
Typology | Typology 2 Typology 4 Typology 5
(24 cities) (20 cities) (63 cities) (232 cities)
* Municipal * Municipal * Possibility of * Population: * Population:
Corporation Council co-treatment Above 50,000 Below 50,000
* Existing or  Existing or * No existing or * No current or * No current or
planned sewer planned sewer planned sewer planned sewer planned sewer
network with network with network, system system
STP under STP under however, e 100% reliance e 100% reliance
AMRUT or any AMRUT or any proximity to city on FSSM on FSSM
other scheme other scheme with STP
No FSTP Co-treatment Require independent
required with nearby STP FSTP
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Septage Treatment options

Co-treatment with own

STP or nearby City STP Co-treatment with SWM

Independent FSTP
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o-treatment with STP
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Cities within 20 km vicinity of nearby city with STP can explore this option



Co-treatment at nearby STP

e Septage addition to nearest sewer manhole- Septage could be added to a sewer
upstream of the sewage treatment plant, and substantial dilution of septage occurs prior

to it reaching the sewage treatment plant, depending on the volume of sewage flowing
in the sewer.

» Septage addition to STP- Septage could be added to sewage immediately upstream of
the screening and grit removal processes. It is economical because of the very simple

receiving station design (As shown in figure) and also allows the wastewater treatment

plant staff to have control of the septage discharge
Schematics of Septage receiving station

» Septage addition to sludge digesters/sludge e
drying beds: Dewater septage or sludge can be p— S
added to sludge drying bed of STP. The liquid fraction -
from sludge or septage can be directed to the STPs. ;ﬂ[mp] E- \ T Teament Proces
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Puri FSTP (Co-treatment with STP)

*  Puriis co-treating faecal sludge at their
existing sewerage treatment plant

*  Capacity of FSTP(Settling tank and SDB) : 50
KLD

. Wastewater treated at STP of 15MLD
capacity

. Capex: INR 1.74 crores
* O&M:INR 17.58 lakhs/annum
* Land Area: 1000 Sg m.

*  Year of Commissioning: December-2017

*  Operated by: Private Operator

Sludge Drying

Settling thickening tank : 50
KLD ‘

Effluent &

girrsiy O-WAS = 66




Septage Treatment options

Co-treatment with own

STP or nearby City STP Co-treatment with SWM

Independent FSTP
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Co-treatment with SWM

Dewatering
unit

Solid in
ratio

Windrow/
Drum
Composting

Liquid Pl - Reuse /
—> / > - 3 Disposal
Facultative pond Chlorination
tank

- Reuse /
BEETE—> pisposal

Bio-
Methanation

Disposal
Chlorination

Planted Gravel tank
filter

for effluent treatment

: 3 Reuse /
Disposal




Co-treatment with Solid Waste

Waste to Energy through Co-fermentation of Organic Waste and Septage in Nashik

The Waste to Energy Project in Nashik, is a project of Nashik Municipal Corporation in cooperation with GIZ as implementation partner. The plant is
treating biodegradable waste and septage generated in the city and generates energy through biogas for feeding it into the Maharashtra power grid. It is
one solution which, through co-processing of septage (faecal sludge) with organic solid waste will generate energy from urban waste. This project is an
attempt to showcase a viable business model for implementation of waste to energy projects through a Public Private Partnership (PPP) and is built on a
comprehensive financial and operational model.

Daily 10 to 15 tons of food and vegetable waste from approximately 500 restaurants and 10 to 20 tons of septage from 400 community toilets are
collected by trucks and delivered to the plant. The organic waste from hotels is segregated at the collection points. In a first step, organic waste and

septage will be treated separately. The organic waste will once more be cleared from any foreign matter, fed to a crusher and then mixed with septage to

form a slurry. The slurry is continuously agitated and forwarded to the digester. Option of pasteurization of septage using excess heat is kept open for
further use of excess digest-ate to produce organic fertiliser. The co-fermentation process takes place in the bio-digester producing approx. 2,500m3
biogas per day

Waste to Energy Loop

CEPT
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Co-treatment with SWM

Bansberia,West Bengal

.....

. oty > :
" .'~_ o - -
: , v
"k sy § A2t bt *4
d WAL g - . K
- ’ e - * v . () . |
L& byim o P i -

Capacity: 50cum/day Capital cost: N

Land: 27000 sq.mt O&M: Rs 3.5 lakh/year
Commissioned: 2009

Pre-treatment

and
Sludge drying bed Composting  ion

Latrine or septic tank

CEPT C-WAS Sand Drying bed and co-composting with SWM
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Septage Treatment options

Co-treatment with own

STP or nearby City STP Co-treatment with SWM

Independent FSTP

| |
s
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Treatment technology selection criteria for
independent FSTP

* ldentification of septage treatment technology is crucial for effective implementation of septage management
plan.

* The Technology assessment is based on site specific criteria.

* Following parameters to be taken into consideration before finalization of treatment technology:

1 Land availability i RE|Iab-I|.Ity of jii. Climatic conditions iv. Funds
electricity —

? often delayed

because of non-
availability or

~ [ ] high price of
/ land.
Assessment of existing climatic

Treat ——— . . . =y . Assessment of capital
reatment technolo epends on conditions on site like rainfa ;

108y dep . It is also important to assess the cost and O&M cost is
parcel on land available. If huge land is

- s attern, average temperature,
available then non-mechanized availability and reliability of - to fl dg i F: always recommended as
electricity if treatment prone to Tiooding, 15 aiways it may affect selection of
technology can be adopted; while in . recommended as it may directly hnol ionth
shortage of land, city has to go for technology has mechanical technology option that

affect selection of technology . : :
are financially viable.
mechanized treatment technology. e option.
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Planted Sludge Drying Bed

Disposal

R Horizontal Collection
Screen/ Anaerobic Baffle Planted Gravel k:-
Grit Reactor (ABR) filter can

chlorination

removal = -

Platform for Reuse /
Septage Planted Sludge —_—
Ps Drying Bed Solid Drying Disposal

from septic
tank

Horizontal Collection R /

> ABR > Planted Gravel |[—> tank + %Dguse I

Screen/ Planted filter chlorination ISposa
SePtage from Grit N Sludge |
septic tank .

removal Drying Bed

N PIatfor.m for Reuse/

drying Disposal
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Planted Sludge Drying Bed

Disadvantages:

* Large land requirement

* Not Favorable in regions of high rainfall or
required sheds during rainy season which
increase capital cost

Advantages:

* Simple operation
* No energy is requirement

Examples:

Leh FSTP Capacity: 12 cum/day  Capital cost: Rs 52 lakhs
1 Land: 720 sq.mt O&M: Rs |0 lakh/year
o Commissioned: 2017

-——t

(| b
e )
A e WA "
L/o Y i ‘ lH‘{MA'.V}
0l AR A EVERVAR
—— A
Desludging Vehicle Chamber j?;?fé’:f{,ﬁ;ﬂ?ﬂ; f,
Planted Drying Bed [PDB]
( 10 units of 48m? each
L Horizontal Planted Gravel Filter 74
2 units of 60 m? each Polishing Pond

B Area=24m?




UnPlanted Sludge Drying Bed

Disposal

Horizontal Planted Polishing

Settling ~ . Anaerobic Baffle Gravel filter pond

tank with T Reactor (ABR)
screen e

Platform for Reuse /
Sludge Drying Solid P

from septic

tank Bed
Horizontal cehi
Polishin
> ABR [~ Planted oy > E?:Sial
Septage Screen/ , Unplanted Gravel filter P
: . Settling
from septic Grit Sludge —
tank .
tank removal Drying Bed
N Platfor.m for Rguse/
drying Disposal
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Bhubaneshwar, Odisha

* Capacity: 75 KLD

15m x 1.5m discharge box

Max25m Screen channel / Settling cum thickening tank
v

* Capex: INR 2.85 crores s sescr Ao

- O&M: INR 19.25 lakhs/annum ey e [T
* Land Area: 10117 Sq m. column i . : i

*  Year of commissioning: June-2018 Foating

*  Operated by: Private Operator

\ Polishing Pond

SDB: 10 No.

Effluent |
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Anaerobic Digester

pemmnns > Biogas collection
chamber

euse /
Disposa
Chlorination
Planted Gravel tank
Anaerobic Baffle filter
Reactor (ABR) for effluent treatment
A
Filtrate
Septage from .
septic tank Collection A5 erobic bio- R /
tank Digest euse
gas Digester Disposal
Sludge Drying
Bed
> Biogas collection
chamber Planted Chlorinati
Sl ABR |3 Gravel [—> ‘Z”“Ijtm“ > Reuse/
Septage ) _ Filter an Disposal
. Collection Anaerobic
from septic [——> :
tank digester
tank R /
|| Sludge Drying 5 euse
Bed Disposal
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Anaerobic Digester

Disadvantages:

* Large land requirement

* Requires expert design and skilled
construction

Advantages:

* Simple operation
* No energy is requirement

Examples:

= — = Dried FS Co-composting
Feeding Tank A ]
(FT)

Liquid w
Stream Biogas Digester (BGD) Stabilisation Tank (ST) E
For further Treatment

Devanahalli FSTP iiymnn

_L Sludge Drying Bed
P- ' | ’ || - G L—p Reuse
Anaerobic Baffled Reactor Planted Gravel Filter
(ABR) (PGF)

—
Collection Tank (CT)

Capacity: 6 cum/day Capital cost: Rs 67 lakhs
Land: 520 sq.mt O&M: Rs 6 lakh/year
Commiissioned: 2015
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Pyrolysis

Receipt, ;
Screening and » Pasteurization
Grit removal

Pasteurization:

removes pathogens and
helminth eggs from the
septage, making it

Septage from
septic tank biosafe
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Waste Water Treatment - Soil Bio
Filter: treats the waste water and
sewage at site. Passive treatment
system using Chrysopogon
zizanioides

Waste Water » Waste Water Treatment

End product

Pyrolyser: converts
the dried sludge into
Biochar & generates
Thermal Energy Generation reusable energy

and Reuse

Mechanical Dryer:
further dries the
sludge received
from dewatering




Pyrolysis

~—
-

Capacity: |5 cum/day Capital cost:Rs 1.2 cr . .
Land: 1000 sq mt O&M: Rs 10-15 lakh/year Capacity: 70 cum/day Capital cost:Rs 1.8 cr

Land: 1200 sq mt O&M: Rs 24 lakh/year
Under construction

Commissioned: 2017
=] ' _*

Planned with sanitation
resource park
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UASB- Conventional STP

SLUDGE GET SETTLE DOWN

SCREENEDSEWAGE GET BY GRAVITY AND SEPARATED
COLLECTEDIN ouT
COLLECTION TANK
BAR SCREEN COLLECTION
TANK
CHAMBER SUMP FOR
SLUDGE
COLLIDAL OR 50LID PARTICAL
GETSCREENEDIN THIS
CHAAMBER
CLEAR WATER
CLEAR WATER
TO BAR SCREEN =i
A.B.R =
SLUDGE DRYING BEDS
TREATED
Dzonation EFFLUENT TANK ||
EFFIIIFNT C.E.S AR, {

'
i

EFFLUENT
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MBBR- Co-composing with SWM

SOLID LIQUID
COLLECTION BAR SEPARATION PSE ACF
TANE 1 SCREEN TANK R s
COLLECTION TANK-2 P
SEPTAGE L1 -
i s rf\
e I
! ﬁj ‘ i I Hr
i | s | |r|.|
T
TREATED
WATER TANK
DRIED SLUDGE
WILL GOFOR
COCOMPOSTING
WITH SWA
SLUDGE DRYING
FLATFORM
LIQUID
&= C-WAS
UNIY/eRSITY

82




UASB/ MBBR/SBR

Sinnar, Maharashtra

oA 9 v h,! : \A -
Capacity: 70 cum/day  Capital cost:Rs 1.63 cr Capacity: 100 cum/day Capital cost: Rs 2.75 cr
Land: 1547 sq.mt O&M: Rs 8.3 lakh/year Land: 1200 sq mt O&M: 24-30 lakh/year
Under technical Commissioned: 2015

sanction
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Comparison of Treatment Technologies

Treatment Technology

Land
Requirement

Energy
Requirement

Climatic
condition

Estimated

Capex Cost
(Rs. In lakhs/
cum)

Oo&M
Cost
(Rs. in
lakhs/
Year)

Sludge drying bed (SDB) + High Nil-low Low - Medium Leh, Punjab, West 0.75-1 10-12
Oxidation pond rainfall Bengal
Anaerobic Digester + High Nil-low Low - Medium Devanahalli, Trichy 1.5-2 10-12
ABR+PGF rainfall
Dewatering unit+ co-treatment | High-Medium Medium Nil Nashik, Ganga basin 1.5-2 12.3-12.8
with SWM (windrow cities (Mughalsarai and
composting/ bio-methanation)+ Gangaghat), Ghana
Oxidation pond/PGF for liquid
treatment
Geobag+ Oxidation pond for Medium Medium Nil Malaysia 2-2.5 10-12
liquid treatment
Pyrolysis Low High Nil Wai,Warangal, 2.5-3 10-20
Narsapur
UASB/MBBR/SBR Low High Nil Sinnar, Kohima, 2.5-5 8-15
Cochin,
Periyanaicken-
palayam
CEPT
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Fecal sludge treatment service through DBOT Tender

* Bidder responsible for planning and designing,
constructing as well as operation and maintenance for
the first few years before the responsibility of the facility is

transferred to the ULB
* Technology neutral tender; Performance based contracts

 Sinnar and Umred have rolled out for a DBOT tender for

their septage treatment facility

* Can be rolled out easily and quickly with sample tender

document

* Many bidders have shown interest; competitive prices,

innovative technologies

CEPT
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DBOT Tender Document for Fecal Sludge & Septage Treatment Plant at Sinnar, Maharashtra

Sinnar Municipal Council, Maharashtra

TENDER DOCUMENT

Name of Work
A Turnkey project on Design, Construction, C: ing and Operation of Fecal Sludge
& Septage treatment plant of capacity 70 m3/day at Sinnar Municipal Council, District -
Nashik, Maharashtra

The work includes (i) Design, Construction and Commissioning of Fecal Sludge & Septage
treatment plant (FSSTP) with all appurtenant structures and allied works including all
necessary approvals from various government departments etc. complete including
testing, trial run for One Month and commissioning of the plant (ii) operation &
| maintenance of the complete works of FSSTP and allied works for a period of 3 years

Chief Officer,

Sinnar Municipal Council, Maharashtra

Municipal Engineer Chief Officer Vice President President

DBOT Tender document

This has been done for
-76 FSTPs in AP
- 71 FSTPs in Telengana
- 2 FSTPs in Maharashtra




Fecal sludge treatment service through DPR based Tender

* A Detailed Project Report (DPR) that entails initial assessment, planning and finalized
design and details of financing the project for FSSM in the city prepared by an
organization.

* The DPR is sent for technical and financial approval to MJP / [IT Mumbai

* Once the DPR is approved, a tender for implementation of the project is then floated
which includes construction and preferably operation and maintenance for fixed

duration
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Identify potential sources of Financing

Treatment Facility- Land and construction cost

14th Finance Funds and ODF incentive funds

ULB own resources

CAPEX

Central and State schemes
CSR, Donor grants

Private Sector/PPP

Operation of Treatment Facility- Salary, electricity , pumps
replacement, etc

OPEX

Sanitation Tax/Other Taxes

Sale of Compost
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Quality Standards for Reuse of treated Septage...

o Dewatered septagelsludge use as a
fertilizer in agriculture , should satisfy
criteria of Class A Bio-solids of US EPA :

O Faecal coliform density < 1000 MPN/g total dry
solids

O Salmonella sp. Density < 3MPN/4g total dry
solids

O Helminth egg concentration < |/g total dry
solids (wHo, 2006)

o E - Coli of 1000/g total solids wHo, 2006)

As per MSW Rules, 2000 compost quality
should not exceed the prescribed limit as

below:

Parameter

Arsenic

Concentration not to exceed

(mg/kg dry basls, except for pH
and carbon to nitrogen ratlo)

10

Cadmium

5

Chromium 50
Copper 300
Lead 100
Mercury 0.15
Mickel 50

Zinc 1000
C/M ratio 20-40
pH 55-85

Properly treated sludge can be reused to reclaim parched land by application as

soil conditioner, and/or as a fertilizer.

Deteriorated land areas, which cannot support the plant vegetation due to lack of
nutrients, soil organic matter, low pH and low water holding capacity, can be reclaimed

and improved by the application of treated septage

CEPT
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Assessment of Reuse market

= Landscape Assessment of Reuse Market

+ Possible market demand
- ldentify nearby industries or agriculture land
- Assess how much they are willing to pay to buy treated Septage and water

« Social Factors - Assess their willingness to reuse the treated Septage and water

Assess reuse potential
market —Identify
nearby industries and
agriculture land

Assess willingness to Assess willingness and
pay for reuse demand to reuse

CEPT
Juversiy C-WAS




Group Work
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Discuss and plan treatment services

What would be the prefer treatment option and Why? (co-treatment
with STP, Co-treatment with SWM or independent treatment plant)

Is land available for construction of treatment plant?

What would be source of financing for construction and O&M of
treatment plant?

What would you prefer DBOT or DPR for tendering out treatment
plant?

What would be the major challenges in implementation of treatment
services!
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Tariff requirement to recover O&M cost

O& M cost for septage treatment facility

Energy cost for Septage treatment facilities = (Energy cost per month * 12)

Energy cost
- <25cum/day = Rs 5,000 per month

1
- 25-50 cum/day = Rs 10,000 per month
- 50-75 cum/day = Rs 15,000 per month
- >75cum/day = Rs 20,000 per month
5 Repair and maintenance cost = (Avg. Repair & maintenance cost * 12)

- Assume average repair & maintenance cost = Rs 10,000 per month

Establishment expenses = (No. of manpower*Monthly Salary *12)
3 - Assume, 4 manpower requirement (in 2 shifts)
- Assume, Salary = Rs 10,000 per month

4 Sub-total = (1+2+3)

Overhead + Insurance + other Miscellaneous cost = (4*X%)
- Assume, other cost as X% of sub-total (4)

6-B | Total O&M cost for managing Septage treatment facility = (4+5)

CEPT : \
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Key Steps for

Implementation of
ODF+ In your cities
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Key Steps for implementation of ODF+ in
your cities

'6- Decide mode of Emptying services
(scheduled or demand)
A

IRl

Decide the treatment technology

h Decide source of financing the project
I I (capex and opex of emptying and treatment)

Pass council resolution for implementation of FSSM
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Key Steps for implementation of ODF+ in
your cities

FYPY Float tender and appointment of Private Service
" Provider for emptying and treatment (if required)

A‘\ Conduct Awareness Activities

Establish Monitoring Mechanism for emptying and
treatment services
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Action Plan for

your city




Prepare Action plan for

implementation of FSSM plan

in your city
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FSSM Action Plan for your city

S. no. Description of action plan Timeline
1 Assessment of onsite sanitation systems (Septic tanks, pit toilets) in your city?
2 FSSM plan for your city and its timeline for implementation

2.a Decide mode of Emptying services
- (Scheduled or demand)
- If scheduled based emptying what would be emptying cycle (2/3/5 years)?
- Number of septic tanks to be emptied daily
- Number of trucks required
- O&M cost of emptying services (per year)
- Sanitation tax (per property per year)
- Will you explore private sector for providing emptying services (Yes/No)

2.b Decide Fecal Sludge treatment option
- Co-treatment with own STP
- Co-treatment with nearby city STP (city name and distance)
- Co-treatment with SWM
- Independent treatment plant
- Volume of septage to be treated (cum/day)
- Mode of implementation (DBOT/DPR)

3 Council resolution for implementation of FSSM plan (timeline)

4 Source of financing for Emptying and Treatment?
- Emptying: Capex Opex
- Treatment: Capex Opex

City allocates land for treatment plant? (timeline)
City implements the FSSM plan (timeline)
What all Awareness activities city plans to undertake?

100N O

What type of Monitoring mechanism will city setup for emptying and treatment?




Thank You

Website: www.cwas.org.in | Email: pas@cept.ac.in

Contact Persons:
aasim.mansuri@cept.ac.in; upasana.yadav@cept.ac.in; dhanshree.zende@cept.ac.in
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