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Sanitation systems in Urban India 

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

24% are dependent on mixed sanitation systems
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Different types of sanitation systems in urban India
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Source: Based on the SLB data submitted to GOI by 16 states covering 1564 cities

Only 5 cities are 
reported to have 
100% sewerage 
system

Nearly 1200 cities 
have fully onsite 
sanitation systems



Challenge

38.2% URBAN HHs HAVE SEPTIC TANKS

Are septic tanks linked to soak pits

Are they built as per Codes / Specifications ?

How often are they cleaned ?

Where does the effluent flow ?

What happens to the SLUDGE? 

Onsite sanitation and FSM – emerging 
questions



Emerging recognition of septage management

 One of the major thrust areas of AMRUT is Septage
Management

 NUSP has accorded high importance to plan and 
implement actions for the organized and safe 
management of fecal matter from on-site installations. 

 It highlights the importance of safe and hygienic 
facilities with proper disposal. It emphasizes proper 
disposal and treatment of sludge from on-site installations 
(septic tanks, pit latrines, etc.); and proper operations & 
maintenance (O&M) of all sanitary facilities.

 Recommends developing a Septage Management Plan 
(SMP) as a part of city sanitation plans (CSP)

 Septage Management Advisory of Government of India 
provides references to CPHEEO guidelines, BIS standards, 
and other resources for preparing SMP / FSM plan.



Citywide Strategies



Key activities in preparation of CSP

Key 
activities

Assessment of 
Sanitation situation 

in cities using the 
framework

Development of 
sanitation 

options

Continuous 
stakeholder 
engagement

Analysis of city 
budgets

Institutional 
Capacity 

assessment 

Outcome:

A City Sanitation plan through which Universal access to Sanitation is achieved and the option is financially viable for ULB



Citywide sanitation improvement plans

Implementation of citywide
solutions based on local

priorities

Develop                                              
citywide sanitation

improvement plans with non-
conventional systems that 

would have the same outcomes



Need to assess septage management situation (1/2)

Small and Medium towns in Maharashtra Major dependency on septic tanks which are oversized

8-10 Year cleaning frequency of septic tanks Septic tanks tops are sealedVent pipes

Chambered tank Some places septic tanks are below the toilets



Need to assess septage management situation (2/2)

Demand based emptying services provided by ULB Crude disposal of septage at solid waste dump site

Quality tests results are way beyond prescribed limits

Situation ASSESSMENT
suggests, there is an 

URGENT need to improve
the onsite sanitation 
situation of the city



To tackle these issues, need to explore an end-to-end integrated fecal 

sludge management (IFSM) solution- Moving from red to green

Access Collection Conveyance Treatment
Disposal / 

Reuse
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toilets

Septic tanks
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No treatment 
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Pour flush 
toilets

Septic tanks
Suction 

emptier trucks
Treatment 

facility
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compost
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• Septage disposed off 
on dumping site 
without treatment

• Septic tanks lack 
manhole covers 

• Septic tanks are not 
of standard size

• No database on 
septic tanks for 
properties

• Only 2-4 % of septic 
tanks cleaned
annually

• No facility for fecal 
sludge treatment

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

• Providing access 
manhole covers to 
allow regular cleaning

• Enforcing 
regulations on septic 
tanks design

• Data base of 
properties with septic 
tanks 

• Preparing a schedule 
for period cleaning 
of septic tanks, to 
ensure that all septic 
tank are cleaned at 
least once in 3 years

• Enforcing 
regulations and 
penalties for 
periodicity of septic 
tank cleaning and safe 
handling of sludge

• Payment using local 
taxes using escrow 
mechanisms

• Installing 
treatment facility 
for the treatment of 
septage

• Converting 
unimproved toilets 
to improved 
toilets

• Ensuring 100% 
access to 
improved toilets

• Data base on 
toilets for all 
properties

• Lack of universal 
access to improved 
toilets

• Lack of adequate 
data base on 
toilets for properties



First, septic tanks will need to be refurbished to enable easy access 
for cleaning

Septic tank access 

cover

RCC access manhole cover

Details of proposal

 Based on a sample technical assessment done in 
2013, it was noticed that many septic tanks in 
Wai and Sinnar had sealed covers or farsis 
(tiles) placed over them

 This prevented regular cleaning, as the seal 
had to be broken each time to access the septic 
tanks

 RCC access manhole covers (60 cm X 45 cm) 
can be constructed to allow easy access during 
emptying, at a cost of INR 500-800 per tank

 The ULBs will do a household level 
assessment to assess the number of septic tanks 
that can be refurbished for access and also create 
a data base of households/properties with septic 
tanks.

Location of manhole of cover



Second, tanks will be required to be cleaned on a regulated schedule, 
and financed through taxation to ensure periodic cleaning

Note (1) Maharashtra Municipal Councils, Nagar Panchayats and Industrial Townships Act, 1965, Chapter IX : Municipal taxation, Section 108

Current septage management practice Recommended septage management practice

Each town has only 1 truck, owned and 
operated by the ULB

Each town will get an additional 1- 3 trucks to 
meet service standards, which will be operated 

by a private player

Households pay ~INR 400-1000 to get tanks 
cleaned, but only once in >8-10 years when the 

tanks overflow

Local taxes levied by the ULB as per municipal 
act 1 will be used to recover the operating

expenses for regular cleaning

Proposed solutionCurrent barriers

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

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

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 

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

1 1

2 2

33



Need to plan for a regulated schedule of three year septic 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 
annually on scheduled basis

Sinnar

Wai



Third, treatment facility needs to be constructed for the treatment 
of sludge

Note: (1) Excluding the cost of land, which will be provided by the ULB 

Technical details of sludge drying bed

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

 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 
scheme

Description of proposal

Technical illustration of a sludge drying bed
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Drain

Vermi Composting plant

ULB LAND

Dump site

Wai

ULB 
Land

SWM & 
Septage 
Dump 

site

SWM 
Treatment 

facility

Sinnar

~11 SDBs of 
12 x 10 m

~18 SDBs of 
12 x 10 m

The total cost of construction would be INR 71 lakhs 

in Wai and INR 95 lakhs in Sinnar



Fourth, treated septage needs to be disposed off safely in fields, or 
sold to nearby farms or agri-businesses

Examples of septage re-use

 Land application of raw or dewatered fecal sludge

 In areas around Bangalore city, sludge compost sells for 
~INR 650/cum and is commonly used to cultivate fruit trees

 In Kenya, a company called Sanergy produces organic 
fertilizers from waste collected daily from its pre-fabricated 
toilets

 Fecal sludge digestion for biogas production

 In India, the non-profit SKG Sangha has implemented over 
64,000+ small scale anaerobic digesters for fecal waste in 
villages

 Sulabh International has been utilizing waste to generate 
biogas for heating and electricity at 200 of its 8000+ 
facilities in India

 Dried fecal sludge can also be incinerated as fuel, but 
there are limited examples in India

 Urine diverting dry toilets (UDDT) have been piloted in 
several countries such as Kenya, Uganda and South Africa for 
the re-use of urine and dehydrated fecal matter in household 
gardening or farming, but there are limited examples in India

Amount of septage generated in each town  (Cum/day)

Source: Vishwanath Srikantaiah, “Sludge Reuse from Mega-Cities, Presentation from Workshop on Innovations for Scaling up Citywide 
Sanitation”, EAI, “Sustainable Recovery of Energy fro Fecal Sludge in India”

26

42

SinnarWai

If 30% of septage is sold after treatment at INR 
0.5/Kg, it could lead to an annual revenue of INR 1.4 
Million in Wai and INR 2.2 Million in Sinnar, almost 
offsetting the yearly O&M cost of septic tank 
cleaning and maintenance of SDBs



Fifth, appropriate regulation and IEC for successful implementation

IEC and Awareness generation 
campaigns for community

acceptance and adherence to 
regulations and IFSM plan and 

service

Set up regulation for Onsite
Sanitation management and strict

implementation



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

 Analysis of ULB budget needs to 
be undertaken, to understand ULB
capacity to fund the IFSM
activities.

 Various other sources of finances
needs to be looked into for funding
IFSM activities

Need to undertake financial analysis for funding IFSM activities 



Need to create citywide information for successful implementation 
of PPP and improving monitoring by ULB for IFSM activities (1/3)

Present system

 No database of toilets, septic tanks for HHs 

 No ready database to show how often a septic 
tank is being cleaned and at which location in 
the city

Creating database and improving monitoring :

 Create GIS database for each HHs / property 
depicting details on Toilets, septic tanks, 
soak pits  details

 Update of HHs / property on server through 
mobile application or reporting systems once
the septic tank is cleaned

 Automatic reminder sent to the HHs after 3 years 
to clean the septic tank

Details of toilets

Details of where toilets are connected

Details of where bathroom and kitchen are 
connected

System required



Assessment should capture the 
following aspects

 Toilet availability

 Where is the toilet connected to

 Size and shape of septic tank

 Number of chambers in septic tank

 Access covers to septic tanks

 Accessibility of septic tanks

 When was the septic tank last cleaned.

 Cleaning frequency of septic tanks

 Problems encountered while cleaning of septic 

tanks

 Reasons for emptying septic tanks

Need to create citywide information for successful implementation 
of PPP and improving monitoring by ULB for IFSM activities (2/3)

Sample Questionnaire
Toilet availability assessment 

19 
Where do you dispose greywater from kitchen and bathroom?  
(1. Sewer, 2. Septic tank, 3. Soak Pit, 4. Covered drains, 5. Open drains, 6. Others, specify, 7. Don't Know) 

20 Do you have your own toilet on your premises? 1. Yes 2. No. 

21 
If 20=1, Does any member of the household still go for defecation in the open? (1. Men. 2. Women. 3. Children. 4. No 
one) 

Septic tank assessment 

22 

What is the type of toilet facility is being used? (1. Flush/pour flush toilet connected to piped sewer system, 2. 
Flush/pour flush toilet connected to septic tank, 3. Flush/pour flush toilet connected to other system, 4. Single Pit toilet 
with slab, 5. Single pit toilet with ventilated improved pit, 6. Single pit toilet without slab / open pit, 7. Twin/Double pit 
toilet , 8.Night soil disposed into open drain, 9.Service toilet with night soil removed by humans, 10. Service toilet with 
night soil services by animals 

  If Q22 is 2 (toilet connected to Septic tank) answer 23 to 46 

  If Q22 is not 2 (toilet connected to Septic tank) go to B 

23 No. of septic tanks in the property (1.Number________, 2. Don't know) 

24 Distance of septic tank from the nearest well/bore (1. Distance _________ft. to on-site system, 2.Don't know) 

25 Septic tank outfall is connected to (1. Soak pit, 2. Open drain, 3. Covered drain, 4. Others (Specify) 5. Don't Know) 

26 
What is the average frequency of cleaning of septic tank? (1. 1 year, 2. 2 years, 3. 3 Years, 4. 4 Years 5. More than 5 
years, 6. Don't Know) 

27 What is the shape of your septic tank (1. Rectangular, 2. Circular, 3. Don't Know) 

28 Can you provide the dimensions of the septic tank? (1. Yes 2. No.) 

29 If Q. no 27= 1 and Q.no 28= 1, provide L ___________ft, B ____________ft., H______________ft.  

30 
If Q. no 27= 2 and Q.no 28=1, provide 
Diameter __________ft., Depth_______________ft. 

31 How many chambers are there in the septic tank (1. one, 2. two , 3. three, 4. Don't Know) 

32 
The base of septic tank is (1. Sealed with concrete and /or plaster, 2.No base – only soil, 3.Other, please specify, 4. Don’t 
know) 

33 Are there ventilation pipes for septic tanks (1.Yes, 2. No) 

34 
What construction materials have been used for constructing septic tanks? 
(1. R.C.C, 2. Cement concrete and brick, 3. Prefabricated unit, 4. Don't Know, 5. Other, specify) 

35 What is the age of septic tank? (1. No. of years____________, 2. Don't know) 

36 
Where is septic tank located? (1.Front yard, 2.Back yard (easy access), 3.Back yard (no access/through house), 4. House 
side , 5.Under house, 6.Near the toilet, 7.Don’t know)  
(Note: The person can be allowed to answer more than one option i.e. Backyard (Easy access) and near the toilet) 

37 
If Q 36 = 6, Where is the septic tank located near the toilet?  
(1. Away from toilet, 2. Only 1st chamber is below the toilet, 3. All the chambers are below the toilet or other 
structures, 4. Don't Know) 

38 Is the septic tank accessible from road for cleaning by using a suction emptier truck? (1. Yes, 2. No, 3. Don't Know) 

39 What is the approximate distance of septic tank from the road? (in meters) 

40 
Is there proper access with manholes/covers for any of the chamber of septic tank which can be easily opened  
(1. Yes , 2. No) 

41 
If 40 = 1, then type of material of access cover (1. Concrete, 2. Cast iron, 3. Farsi (Tiles), 4. PVC/FRP cover, 5. Others, 
specify, 6. Don't know) 

42 
When the septic tank was cleaned the last time?  
(1. Last 6 months 2. from 6 to 12 months 3. 12-24 months 4. 24-36 months 5. more than 36 months 6.Never 7. Don't 
know) 

43 
Why was the septic tank emptied?  
(1. Blocked toilet, 2.Overflow from access hole/manhole , 3.Smell, 4.Others, specify) , 5.Don't know/remember ) 

PAS has developed a Mobile App-
“SaniTab” for conducting household level 
sanitation surveys, which can be used by the 
ULBs



Need to create citywide information for successful implementation of 
PPP and improving monitoring by ULB for IFSM activities (3/3)

Outputs of survey result

Map depicts HHs with 
toilets 

& 
Major areas where HHs 

don’t have toilets

Map depicts HHs with 
toilets connected to 

septic tanks



PPP in IFSM activities



Need to identify private players offering septage management 
services within and nearby towns

Access Collection Conveyance Treatment Disposal / Reuse

Pour flush 
toilets

Septic tanks
Suction 

emptier trucks
Sludge drying 

beds
Revenue from 

compost

Proposed 
value 
chain

• Sale of septage at a 
fixed rate to nearby 
farms or agro-
businesses

• Refurbishment of 
septic tanks with 
access manhole covers

• Periodic cleaning of 
septic tanks along a 
regulated schedule

• Construction of fecal 
sludge drying beds 
(SDBs)

• Operation and 
maintenance of SDBs

Activities 
required

A B C

D

E

Source: Field visits, online business listings

Labor contractors for septic tank cleaning

Septic tank cleaning companies

Pure-play treatment 
players

Integrated fecal sludge management providers

Small scale players (<10 employees)

Medium scale enterprises (>10-50 employees)

1

2

3

4

Buyers of septage

Maharashtra Organic 
Farming Association

Agro-based industries

Local farmers and 
growers associations



Need to assess work profile, interests  and capacity of private sector 
doing IFSM activities

Labour contractors Septic tank cleaning companies

Pure play treatment players IFSM service providers



An iterative six step process to structure a private sector engagement for 
integrated fecal sludge management 

Operational 
role of the 

private 
contractor

1Bundled or 
Unbundled 
contract? 

Who should 
invest in 
capital 
assets?

What is the 
appropriate 

payment 
structure for the 
private player?

What is the 
appropriate 

contract duration 
for private and 

ULB ?

Revenue stream  
enough to meet 
private players’ 

return 
expectations?

How to address 
the major risks 
for the private 
player and the 

ULB ?

Source of 
revenue 

2

Selecting an 
appropriate 
PSP Option

Investment 
/ownership 
of capital 

asset 

3

Payment 
structure

4

Contract 
length and 

value

5

Risk 
mitigation 

and 
allocation

6



Need to assess contract options for IFSM activities

Possible contracts based on 
interests and capacities of 

private sector

Assessed possibilities 
of bundling and unbundling

of contracts



Formulate possible PPP structures for Integrated Fecal sludge 
management (IFSM) activities

Construction of SDBs 

Refurbishment and cleaning of 
septic tanks 

Construction and O&M of SDBs 

Refurbishment and cleaning of 
septic tanks + O&M of SDBs

Ownership 
of asset

Private  
player

ULB

Private  
player

ULB

Payment method Contract length and value

2-3 year, ~INR 32-36 lakhs in 
Sinnar and ~INR 15-17 lakhs in 

Wai

~ INR 96 lakhs in Sinnar and  
~71 lakhs in Wai lasting the time 

period of construction

2-3 year, ~INR 27-32 lakhs in 
Sinnar , ~INR 11-13 lakhs in Wai

12-18 months, Construction cost 
plus ~5-6 lakhs annually for 

O&M in Sinnar and ~4-5 lakhs 
in Wai  

Source of  
revenue 

ULB

ULB

ULB

ULB

Recurring fixed fee 
with Fixed fee per unit 

for refurbishment  

Overall fixed fee on a 
pre-decided schedule

Recurring fixed fee 
with Fixed fee per unit 

for refurbishment 

Overall fixed fee on a 
pre-decided schedule
+ recurring fixed fee 

for O&M

Integrated contract involving 
refurbishment, cleaning of septic 
tanks, construction and O&M of 

SDBs 

Trucks –
Private

SDBs- ULB

ULB

Recurring fixed fee for 
cleaning and O&M 
with Fixed fee for 
Construction and 

Fixed fee per unit for 
refurbishment 

Payment for refurbishment, 
cleaning and O&M as in 1A 

above; payment for construction 
as in 1B above

1A

1B

2A

2B

3A

Contracts



Need to assess contact values and taxes to be committed/ levied

S. 
No

.
Types of contract 

Contract 
length

Wai Sinnar

Annual 
contract 

value (INR, 
Lakhs) 

Sanitation 
tax per 

residential
property 

(INR)

Sanitation 
tax per non-
residential

property 
(INR)

Annual 
Contract 

value (INR, 
Lakhs)

Sanitation 
tax per 

residential
property 

(INR)

Sanitation 
tax per non-
residential

property 
(INR)

1A
Refurbishment and regular 

cleaning of septic tanks with 
O&M of SDBs

2 - 3 years 15-17 ~190 ~230 32-36 ~270 ~320

1B Construction of SDBs
Duration of 
construction

~71 N.A. N.A. ~96 N.A. N.A.

2A
Refurbishment and regular 

cleaning of septic tanks 
2 - 3 years 11-13 ~140 ~170 27-32 ~230 ~270

2B
Construction and O&M of 

SDBs
1 year 75-76 N.A. N.A. 101-102 N.A. N.A.

3A

Refurbishment and regular 
cleaning of septic tanks with 

construction and O&M of 
SDBs

2 - 3 years 86-88 ~190 ~230 128-132 ~270 ~320

Contract valuations for Wai and Sinnar

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.



Good risk mitigation and allocation can attract good contractors and 
help reduce contract price

Concerns about  addressing
the risks were raised by 

private sector during 
interactions 

Several risks involved during 
lifecycle of the project, 
where PPP is involved. 

These need to be addressed



Address the risks involved in PPP engagement for IFSM activities

Managing performance risk through performance based monitoring and payment

Managing termination risk Managing payment and cost escalation risk



Aspects covered with Private & ULB

 Obligations before and after signing of contract

 Scope of work for contract

 Payment mechanism of contracts

 Critical performance standards – linked to 

payment terms

 Termination clauses

 Payment delay clauses

 Cost escalation 

Each contract option along with  draft tender clauses needs to be  discussed with 
the private sector and ULB to understand their concern and requirement. . .

Additional Aspects covered with ULB

 Pros & Cons of each option

 Contract costs

 Taxes to be levied

 Bid document process and requirements



Develop bid documents. . . 

Septic tank cleaning & O & M of SDB 
Tender document

Construction of SDB
Tender document



 Assessment, plans and regulation for the full service chain –
from toilets to reuse

 Need to assess potential and concerns of private sector in 
the city /region context

 Risk assessment, risk management and appropriate contract
design

 Awareness among residents about IFSM service and regulation

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

Quick summary – city level



National / State level activities

 Guidelines for citywide IFSM with private 
sector participation

 Need for a regulatory framework at state 
level for  implementation and monitoring of 
IFSM activities

 Empanel private sector for taking up IFSM
activities and create a conducive
environment for private sector participation

 Financing IFSM activities through Viability
Gap Funding (VGF)



Thank you

www.pas.org.in

PAS project

@pas_project

http://fb.com/pas.cept

https://twitter.com/pas_project
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