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Sanitation systems in Urban India

Different types of sanitation systems in Urban India
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76% of cities in India are fully dependent on on-site sanitation systems

24% are dependent on mixed Sanitation SystemS (45% sewerage system & 39% onsite sanitation system)

Source: Based on the SLB data submitted to GOI by 16 states covering 1564 cities



Ground realities of Sanitation Systems
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Sewerage
Requires high water
demand
Only 31% treatment
capacities 1n cities
39% of STPs do not
conform to discharge
standards
Require very high expenses
and energy demand for
operation and maintenance
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Septic tanks are not
connected to soak pits or
drains for effluent flow, and
are oversized /undersized
Suffer from irregular
cleaning due to a lack of

awareness
Improper disposal of septic
tank effluents and septage-
Environment pollution




Increasing recognition of septage management

[ National Urban Sanitation Policy (NUSP)
2008 has accorded high importance on-site
sanitation systems. It highlights importance
of safe and hygienic facilities with proper
disposal.

O NUSP recommends developing a Septage
Management Plan (SMP) as a part of city
sanitation plans (CSP)

d  Septage Management Advisory of
Government of India provides references to
CPHEEQ guidelines, BIS standards, and
other resources for preparing SMP / FSM
plan.
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National Urban Sanitation Policy

Ministry of Urban Development
Govemment of India

Manual on Preparation of

City Sanitation Plans (CSPs)

SEPTAGE MANAGEMENT S
IN URBAN INDIA e



Support to Citywide Strategies

CSP- Support to small and mid-sized cities

These cities were selected by the Maharashtra Jeevan Pradhikaran and the Water Supply and Sanitation Department
of Maharashtra forthe development of City Sanitation Plans (CSPs) with the support of CEPT University
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Support to cities in Maharashtra, India

City Sanitation plan options for the cities

Citywide Settled Sewerage System

Citywide Onsite Sanitation System

e Mix of Settled Sewerage and Onsite Sanitation
system

Onsite systems with same outcomes
identified through PIP tool

Assessment of
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Continuous Institutional
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engagement assessment

Key Activities in City Sanitation Plans

Based on local priorities the following solutions have been
short-listed for each city

Areas for intervention

Dlsposal iReuSE

Integrated fecal sludge management
(Wai and Sinnar)
Regular (in a 3-year cycle) collection and disposal of fecal waste from septic tanks,
along with the necessary refurbishment of septic tanks, construction of a treatment
facility for septage and reuse of treated septage
e Own Toilets + Septic Tanks
(Wai and Sinnar)

Construction of own toilets, individual
orshared by 2-4 households, along with
attached septic tanks

9 Settled sewers attached to DEWATS

Identify local priorities



Decision support tool for citywide sanitation options
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Dashboard to compare different sanitation options
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Support to Citywide Strategies

CSP- Support to small and mid-sized cities

These cities were selected by the Maharashtra Jeevan Pradhikaran and the Water Supply and Sanitation Department
of Maharashtra forthe development of City Sanitation Plans (CSPs) with the support of CEPT University
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Support to cities in Maharashtra, India

City Sanitation plan options for the cities
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Citywide Settled Sewerage System
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e Mix of Settled Sewerage and Onsite Sanitation
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Key Activities in City Sanitation Plans

Based on local priorities the following solutions have been
short-listed for each city

Areas for intervention

Dlsposal iReuSE

Integrated fecal sludge management
(Wai and Sinnar)
Regular (in a 3-year cycle) collection and disposal of fecal waste from septic tanks,
along with the necessary refurbishment of septic tanks, construction of a treatment
facility for septage and reuse of treated septage
e Own Toilets + Septic Tanks
(Wai and Sinnar)

Construction of own toilets, individual

orshared by 2-4 households, along with
attached septic tanks

9 Settled sewers attached to DEWATS

Identify local priorities



Septage management situation in small towns

Both towns rely on a single vacuum emptier truck which is owned and
operated by the ULB, and cleans both personal and community toilets
e —————

Existing septage conveyance mechanism in Wai
and Sinnar

Existing septage conveyance mechanism

a]

Both Wai and Sinnar have only one suction
emptier truck each with a capacity of s5kland 3kl
respectively

= The trucks are owned and operated by the
ULBs, and also clean septic tanks connected to
community and public toilets once aweek

= The ULBs charges households ~INR 400 - 800 in
Sinnar and ~INR 1000 in Wai per cleaning

= There is no regulated schedule for cleaning,
and households call the ULB when required, once
in =8-10 years

Each tank emptier can clean ~4-5 septic tanks
per day, just enough to clean the community and
public toilets each week

Suction emptier truck of sKL capacity in Wai

Complaint redressal by ULB

Consequently, households get theirseptic tanks cleaned only once in 8-10 years,
resulting in therelease of effluent with solids into the drainage system

Estimated number of septic tanks cleaned anmual by by the
local ULBs (As a % oftotalseptic tanks)

Resulting issues

At present
Il CPHEEQ standards
i3 33

The CPHEEC® manual and the MoUD septage
management advisory recormend that household septic
tanks be cleaned every ~z-3 years, Le.~33% of them
should be cleaned each year

AN T ST S ST ISP S - SR S

* Septic tanks often overflow and fecal marter alongwith
effluent is released into drains

* Inaddition, septage hardens and cannot be easily
suctioned off, often requiring manual intervention or

8-10 Year cleaning frequency

A majority of personal toilets in Wai and Sinnar are connected to

septic tanks, which are larger than recommended standards
—

Assessment of size of septic tanks connected to

Method of collection of waste for all households (HH) personaltoilets (Number of toilets)

5,145 8,243 20 24
Others 108
Pir , B
latrines

Undersized

Septic
B6%
tanks
T Oversized

o ~75-85% of households in these cities depend on septic = A sample survey conducted in Wai and Sinnar found that
tanks septic tanks connected to individual toilets are largely

Dependency on oversized septic tanks

Septage is disposed off at the solid waste dump site without treatment

in both towns
=

Location of the dumping ground in Wai Location of dump site in Sinnar

Crude disposal at SW dump site



End-to-end IFSM solution - From red to green

handling of sludge

* Payment using local
taxes using escrow
____________ | mechanisms

|
. Disposal /
Access Containment Conveyance Treatment P
Reuse

i i Septic tanks Su‘ctlon No treatment Dlspose;d off on
: : emptier truck facility dumping site
e = ] )
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: v
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Citywide - Integrated Fecal sludge Management Plan (1/2)

First, septic tanks will be refurbished to enable easyaccess for

cleaninﬁ
|

Details of proposal Location of manhole of cover

Based on a sample technical assessment done in
2013, it was noticed that many septictanksin

‘Wai and Sinnarhad sealed covers or farsis '
(tiles) placed overthem

This prevented regular cleaning, as the seal

had to be broken each time to access the septic g r .'
tanks &
.}L I
o RCCaccessmanhole covers (6o am X 45 cm) im ‘Ii"! |

can be constructed to allow easy access during
emptying, at a cost of INR 500-800 pertank [ Seprictenkaccess

COvVer

o The ULBs will do a household level ) ROC access hole cover
assessment to assess the number of septic tanks

that can be refurbished for access and also create _
First, Refurbishment of Septic tanks

Second, tanks will be cleaned on a regulated schedule, and financed

through taxation to ensure periodic cleaning
]

Current septage management practice Recommended septage management practice

~33% of tanks cleaned per year
(once in 3 -5 years)

~2-4% of tanks cleaned per year
(once in =8-10 years)

Proposed solution

o Septic tanks will be cleaned ona pre-
determined schedule

o Cleaning is done on-call by the household, who
do not see the need for regular cleaning

The cleaning sexvices of the ULB are currently Cesmlaisin andpmal;? ‘:l-m br.: sit e
treated as a complaint redressal system for €TSUre periodic cleaming
overflowing septic tanks rather than a regular

5 - - Awareness generation activities will educate
cleaning and maintenance service

households about the need for regular cleaning

° ° Each town will get an additional 1- 3 trucks to
i has::"llj' : h'ﬂt-lld;gn_n st meet service standards, whichwill be operated
ppearedilEhe by a private player
r r )

Third, treatment facility will be constructed forthe treatment of

sludge

Technical details of sludge drying bed Description of proposal

Technical illustration of a sludge drying bed

T ™ drainace pipe

ULB LAND
Faecal sludge layer 30 cm
Sand layer 10 cm; d=0.2-0.6 mm

The MoUD advisory r ds the use of unplanted sludge
drying beds (SDB) for the treatment of collected septage

~18 SDBs of

2XxImom

= The sludge will be allowed to dry for 15 days to form sludge
cakes, which can be disposed safely in the open

In India, SDBs are being used in 100 villages in Punjab the
World Bank’s Punjab Rural Water supply & Sanitation
eme

The total cost of construction would be INR 2= lakhs X 5 o

Third, treatment / reuse

Regulated schedule of three yearseptic tank cleaning cycle

_,| Wai requires 1 more additional suction
~ emptier truck

~1760 septic tanks need to be cleaned
annually on scheduled basis

Sinnar requires 3 more additional
suction emptier truck

~2800 septic tanks need to be cleaned
T S T

Second, Regulated Cleaning of septic tanks and financing through taxation



Citywide - Integrated Fecal sludge Management Plan (2/2)

To ensure adoption of the integrated fecal sludge management plan,
the ULB has to make regulatory changes
—

¢+ Thekey issuein ensuring regularand safe septage management is lack of
implementation of government regulations and advisories

¢+ Thiswill need the formulation of ULB bye-laws and rules to ensure
implementation of each aspect of the [IFSM plan

¢+ The rules should address:

1. Septic tank design: to ensure septic tanks of standard size are installed in new
constructions

2.Periodicity of de-sludging: to ensure septic tanks are cleaned every 3 years as
per the MoUD’s advisory

3.De-sludging procedures: to ensure safe handling of fecal shudge
4.Sanitation tax: to persuade households to clean septic tanks regularly

I;.Pena]t'uas: to deterirregular cleaning and use of substandard septic tanks

Fourth, regulation and implementation

Financial analysis for funding IFSM activities

o Financial Analysis of options for e
conveyance and treatment need to
be carried out and linked to the
ULB budget for financing

o Analysis of ULB budget needsto

be undertaken, to understand ULB ;- /_/\_,,//
capacity to fund the IFSM = /

activities. e A
o Various other sources of finances .

needs to be looked into for funding Y

—— P A

Funding options for IFSM activities

These activities also need to be supported by campaigns for
awareness generation
—

* To ensure adoption of government regulations and ULB bye-laws, there is aneed to generate
awareness about regular septic tanks emptying

* To educate people about IFSM we can involve :
1. Print and electronic media
2. Civil Society organizations such as NGOs and RWAs
3. Academic institutions such as schools and colleges
4. Opinion influencers such as doctors and religious leaders

Ilustrative posters to generate awareness

Service provided by Nagar Parishad
De-sludge Your Septic Tank every 3 Year
- Asyou clean you toilets daily . sothat itdoss not affect your

health, similarly clean your septic tenks every 5 years so that it
e TN

Fifth, IEC and Awareness generation

Proper Desizn

- ! of the gt is our Joint ibili
- Septic tank bese should always be sealed. so that it does not the pallute
ity

Create citywide information forsuccessful implementation of PPP

and improving monitoring by ULB for IFSM activities
|

Present system
2 No database of toilets, septic tanks for HHs

2 Noreadydatabase to show how often a septic
tank is being cleaned and at which location in

the city

Creating database and improving monitoring :

0 Create GIS database foreach HHs / property
depicting details on Toilets, septic tanks,
soak pits details

o Update of HHs/ property on serverthrough —
mobile application or reporting systems once D e e chenare

connected

the centir tank ic rleanad e e

Citywide database and MIS



Survey of private players for septage management services

|
Collection Conveyance Treatment Disposal / Reuse

: Proposed i ; Septic tanks Sl.fCtIOI’] Sludge drying : Revenue from
' Approach | emptier trucks beds compost
Frmmm e : o Refurbishment of G Periodic cleaning of G Construction of fecal G Sale of septage at a
i Activities septic tanks with septic tanks along a sludge drying beds fixed rate to nearby
i required : access manhole covers  regulated schedule (SDBs) farms or agro-
“““““““ ' o Operation and businesses

maintenance of SDBs

. . B
Labor contractors for septic tank cleaning uyers of septage

Maharashtra Organic

Septic tank cleaning companies Farming Association

e Pure-play
o treatment players

Agro-based industries

Local farmers and

Integrated fecal sludge management providers growers associations

Small scale players (<10 employees)

Medium scale enterprises (>10-50 employees)

Source: Field visits, online business listings



Assessed work profile, interests and capacity of private sector

Name: ZR Enterprises Name: Manisha Enterprises

Geographic focus: Pune Geographic focus: Pune

Services offered: General facility
management

Business model:

Services offered: Septic tank & storm water
cleaning

Business model:

>

*  Scale:~1-3 trips per month . *  Scale: ~2-3 trips per day
*  Customers: Households and small retail 3 e Customers: Households and smallretsil

establishments b establishments
g Payment structure:~ INR 1000 - 3000 e. Payment structure:~INR 1000 - 1200

pertrip pertrip
*  Expected return:~10- 15 lakh per year +  Expected return:Operating margin of

= - 2 30%-40%

Interest in business opportunity:
“Yes, | am activety looking for Interest in business opportunity:
business opportunities... [ can obtain a “Yes, but only if the ULB provides the truck.
truck and labor for cleaning. | am familiar We find enough business in Pune and don’t
with sludge drying beds and know a see g reason to expand. We do not do
contractor who can assist with their construction and are not familiar with
construction. | am not sure the sale of sludge drying beds.”

septage is a possibility, | would prefer to be
paid a fee.”

Labour contractors

Name Era Hydro-Blotech Energy ana(e Limited / Name: Envicare Technologies Private Limited

‘ Geographic focus: Pune / Geographic focus: Pune

Services offered: Manufacturing and construction
of water, and H plants

of water, and EEtr plants

Interest in business opportunity Interest in business opportunity

“We do not approve of stand-alone sludge drying
beds. Dried siudge will need to be handied
and what happ during the

“We are not interested in constructing sludge
drying beds by themselves. The sludge will be half-
dlgested and attract, _ﬂeas or fungal growth. We

In addition, each bed would need to be cleaned an digester toa
and repaired every few months. | WOUID SUGGEST O e s bed You can generate methane from the digester,
large anagerobic biogas plant, the gas from which and the dried sludge can be used as manure"
can be used for electricity generation.” h - oS 10 b S based, ~40% up-
“l am fine with a BOOT contract with a 1-2 year front, 50% when materials are delivered to thesite "9
contract, but generally these contracts are mile- and 10% post-completion. We would like a 25%
stone based with 20% payment in advance, and return.”
the rest after project delivery.”
- —~— N—

Pure play treatment players

Name: Kadam Enterprises

Geographic focus: 150 km radius in the Pune and Sataradistricts

Service offered: Septic tank cleaning services
Business model:

*  Scale:Operates one Tata 709 truck of 3.2 kL capadity, that cleans ~70-80
tanks per month

. Ci - Industri innearby villages

. y structure: One-time cash @ ~INR 1700 per trip

- Expected return:~ INR 50,000 —75,000 in operating profit pertruck per
month

Interest in business opportunity

“Yes, I can procure a truck and operate it on the regulated schedule. The repair
can be done by a local contractor. | am familiar with sludge drying beds but am not
interested in constructing them, because unlike the truck which [ can use for other
business in case the contract does not work out, [ can’t take the bed with me. As

frr cmls nfcontmms it ic macciile it will ramiiivs inusctment in mmrborinm mnd

Septic tank cleaning companies

Name: 3S Shramik
Geographic focus: Maharashtra, Kamataka, Tamil Nadu, Goa and DelhiNCR

Services offered: 3S Shramik’s core business isthe manufacture and supply of
recyclable portable toilets, but they also offer commercial and residentizl septic tank
and septage tr

Business model {conveyance):

Scale: ~60 Mercedes Benz suction emptier trucks, each operated by a driver and
a technician

Customers: Mostly residential, but also some commercial clients

Payment structure: Charges INR~400— 1000 per trip. Run truckson a regulated
“DHL - like” , but also tak ycalls

Expected return: 20 - 25% EBITDA margin
Interest in business opportunity

“We have invested in high quality trucks so that our employees do not have to come
into contact with the waste at all. We want them to feel proud of the work they do.
Customers don’t care, they just want the job done. But we have a rule book, and it
clearly telis the customers what we will and will not do”

“We would be interested in an integrated contract for fecal sludge management. in
terms of profitability, the business is only viable if you're doing at least a 20-25%

corrnax

IFSM service providers




Six processes in structuring a PSP option for IFSM

Bundled or
Unbundled Operational Source of
contract? role of the revenue
private
contractor

How to address
major risks for

Selecting an

the private Risk :
player and the mitigation appropriate
ULB ? and PSP Option
' allocation
What is the e Q
appropriate Contract Payment
contract duration length and structure
value

for private and
ULB?

Revenue stream
enough to meet
private players’
return
expectations?

Who should
Investmel.lt invest in
/ owners hip capital
of capital

asset assets?
What is the
appropriate

payment

structure for the
private player?



Contract options for citywide IFSM

|

Contracts Sr(::;;eu(;f OXF aesrssehtlp Payment method Contract length and value

@ Refurbishment and cleaning of Private Recurring fixed fee 2-3 year, ~INR 32-36 lakhs in
septic tanks + O&M of SDBs ULB player with Fixed fee per unit Sinnarand ~INR 1517 lakhs in

for refurbishment Wai

@ . B ULB Overall fixed fee on a ~ INR 40-45 lakhs in Sinnar and
Construction of SDBs UL pre-decided schedule ~24-28 lakhs in Wai lasting the

time period of construction

g
—

Refurbishment and cleaning of
septic tanks

Construction and O&M of SDBs

Integrated contract involving
refurbishment, cleaning of septic

tanks, construction and O&M of
SDBs

Property owners currently have to pay
local taxes of about Rs 2600/annum in
Wai and Sinnar

To cover the costs of a cleaning cycle of ~3
years would require an increase in
annual tax spend for a household of
about 7% in Wai and 11% in Sinnar.

refurbishment



Risk management to attract good contractors and reduce contract price

Risk mitigation: There are several types of risks that must be

managed across the lifecycle of any public private partnership
—

Construction phase
(SDB construction and
septic tank
refurbishment)

Operation
(Cleaning of septic
tanks and operation of
SDBs)

Project planning and
development

Commissioning risk Demand risk
Performance risk
Cost escalation
Design risk
Payment delay and default
Termination (at cause and at will)

Legal risks, including dispute resolution

Force majeure risk
/ ——

Delayed payments

Transparent procurement
Cost escalation

Source: ADB, “Toolkit for Public Private Partnershipsin Urban Water Supplyfor the State of Maharashtra, India; Ministry of Finance,
Government of India, “PPP Toolkit for Improving PPP decision-making processesin water and sanitation, PPIAF, Vijay Sarma, ‘Risksin
PPP projectsin Western India™

Concerns about addressing
these risks were raised by
private sector during
interactions

Need to address several risks
involved during lifecycle of

the PPP project

Risk mitigation: Private players highlighted a number of concerns
with public private partnerships that need to be addressed

“The contract should have a clause defining a 3 month notification period in case of
termination. It should also have a dispute resolution mechanism.”

- Kadam Enterprises

“Ideally, bills should be cleared in 30 days, and for late payments, interest should be paid
at the rate of 8% per annum.”
- Manisha Enterprises

“We would rather not deal with the ULB directly, there are always issues with internal
politics. If there is a mediator in between then we would be interested.”
- Envicare

“For a fixed-fee contract for regulated schedule, we cannot offer 24 hour emergency
service. Wewill only work 8 hours a day, otherwise it is likely that we will over-use our
truck.”

- Aditya Enterprises

“Another key issue is the escalation of fuel costs. The contract should clearly account for
that.”

- ZR. Enterprises

“Ifwe work on a regulated schedule, it will be difficult to get household signatures. That
will become complicated, and I don't want my payment to suffer.”

- Ugale Septic Tank Cleaning Services

“I have tried to do a regulated schedule on my route, but that has been difficult. People
always say, “come back later] and it falls apart.”
- Aditya Enterprises



Addressing the risks involved in PPP engagement for IFSM activities
S

Risk mitigation: Building a strong system for performance based Risk mitigation: Building a strong system for performance based
monitoringand payment is critical to managing performance risk (1/2) monitoring and payment is critical to managing performance risk (2/2)

3

Risk Mitigation

Private playeruses - Regquire safety gear for all personnel
manual scavenging for

cleaning septic tanks * Include a clear description of activities that

Allocation of remaining risk

Contract terminated if complaints of
manual scavenging are received from
households or ULB staff

orsludge dryingbeds  constitute manual scavenging
Private playerdoes  + Portion of the monthly payment should be tied+ Penalties to be imposed if the reported
not clean household to the number of household signatures number of cleanings is lower than
tanks as per the collected from households whose septictanks ~ specified in the contract, or if
schedule have been cleaned satisfactorily discrepancies are found during random
sampling, or if complaints are not dealt
2 + ULB to undertake random inspections of with in a timely manner
E households whose signatures have been
s submitted » Large or persistent breaches canlead to
.‘i termination
§ » A complaint redress mechanism to be opened
o where grievances can be lodged by the HH
2 with the ULB
= Private player As above Work on faulty septic tanks would have to
< T T | | I I YT " | LSS IS

Tiivale playel auips
septage at places other
than the treatment
site

A POLLOL OL LIOLLLY pay iein iy Lo L

signatures collected from the SDB operator

J

Risk Mitigation

Septic tanks are = Specify the type of materials required
damaged during or as
a result of

refurbishment

= Payment tied to the number of signatures
from households whose septic tanks have
been repaired to their satisfaction

Refurbishment

of ic tank = ULB to undertake random inspections of

households whose signatures have been
submitted

= Acomplaint redress mechanism to be opened «
where grievances can be lodged by the HH
_with the ULB_

Sludge drying beds do = The ULB will specify the design and materials =

to be used in consultation with town
consultants
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Construction

not meet specified
design

- Payment made in installments on the
completion of specific construction

milartannc

Managing performance risk
through performance based monitoring and payment

exceeds a specified number in a given
time period, the contract can be
terminated

= X% of 0&M payment to be conditional on the -
sludge meeting specified qualities

Allocation of remainingrisk

Damaged septic tanks must be repaired
within a specified period days of
complaint and the cost shall be borne by
the private player

Penalties will be imposed if discrepancies
are found during random sampling, or if

complaints arenot dealt within a timely
manner

Persistent breaches may lead to
termination

If the work is found to be faultyatany

stage, the payment will be withheld until
the corrections are made

Persistent breaches may lead to
termination

Risk mitigation: Provisions need to be made for payment delays and
cost escalation to protect private player and public interests

Risk mitigation: Contracts must also clearly manage at will and at
cause termination by the private player and the ULB

| |
Risk Mitigation Allocation of remaining risk
Risk Mitigation Allocation of remaining risk
« ULB does not fulfill  « Establishing a clear reporting and = Private player compensated for
contract conditions monitoring mechanism to ensure investments, the cost of winding down . ULB is unable to make + Ensusing budgetary allocation for « ULB to pay interest for the payment
tr. t contract ti d f fit: g
@ . E::fi;r;rtll;o:llis;ut:::::] lon:“Ed ancforegone profes iy timely payments towards contracts before procurement delayed by X months or more, ata
amicably through frequent the project negotiated rate of interest
S — communication and by appointing an « Establishment of an escrow account
ermination H . H P it for payment
agreed upon third party meditator . LonEn pay
at cause - Private playeris . As above « ULB can compensate the private player delays

for some portion of its capital
unable to meet . 3

N a investments but seize the performance -
service standards banl antest

« ULB decides « Up-front discussions with key + Xmonth notice period required
discontinue the stakeholders to create buy-in for Private player compensated for

» Adjustment of contract value annually - Private player would beresponsible
for inflation for bearing the cost escalations within

= Cost of inputs increase

over the course of contract

Managing payment and cost

Managing termination risk

escalation risk
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bank guarantee

contract due to
reasons unrelated to
ULB compliance with
contract terms
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Summary

From complaint Redressal ‘ To Regular IFSM service

Governance

o Planning and regulation for the full service chain - from toilets to reuse, and
municipal finances

o Develop a private sector contract with good risk management and monitoring

0 Set up citywide information system and strengthen local capacity for contract
management and monitoring

0 Awareness generation among residents about I[FSM service and
implementation of regulation

Financing

o Link contract payment to management fees from local government through
taxes

o Ensure capital financing for treatment facility, explore business model around
reuse
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