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Definition 

Combined treatment of faecal
sludge at a functional Sewage 
treatment plant (STP) designed 
for WW treatment 



Policy context 
• Policy on FSSM of GOI 

encourages co-
treatment 

• CPHEEO manual on 
sewerage and sewage 
treatment provides 
broad guidance on co-
treatment  



Why Cities are considering co-
treatment as an option?

• Under utilization of existing STP infrastructure in major cities 

– Over 800 functional STPs in major cities in India 

• Non availability of network 

• Challenges in procuring land for FSTPs

• Additional cost for establishing FSTPs

• Urgency in addressing public health and environmental incidents 
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Unsafe disposal practices 



• Parameters of Faecal sludge and sewage are 
more or less same
– Solids, COD, BOD, VOC, Nutrients, Pathogens etc 

• High concentration – FS is 10 to 100 times 
concentrated (Median – 60)
– Especially suspended /dissolved solids 

Why Cities are considering co-
treatment as an option?



Source : CDD Document on co-treatment – draft 



Methods 

• Dilution method

• Solid liquid separation method 



Dilution method – schematic 

Source : CDD document on co-treatment – draft 



Solid-liquid separation 

Source : CDD document on co-treatment – draft 



Design criteria

• Quantity of FS received in a day

• No of trucks arriving at the WWTP for discharging

• FS characteristics 

• Design capacity and criteria of WWTP (peak flow, low flow etc )

• Current operational capacity of the WWTP

• Characteristics of WW influent 

• Effluent discharge standards 

• Combined influent characteristics of the WW & FS



About Andhra Pradesh

● 8th largest state in India

● Urban population of 14.6 
million (29.6%) residing in 110 
towns

● All towns declared Open 
Defecation Free (ODF) in 
October 2016 and sustained 

● Faecal Sludge and Septage 
Management (FSSM) prioritized



FSSM in Andhra Pradesh

● State policy and operative guidelines for FSSM issued 

● Multi-pronged approach for treatment facilities in all towns:

o 22 New combined treatment STPs in 22 towns

o Conversion of 27 existing functional STPs (spread over 7 
towns) to co-treatment facilities

o Stand-alone Faecal Sludge Treatment Plants (FSTPs) piloted 
in 2 towns and  scaled up to 76 towns through innovative 
Public Private Partnership (PPP) based on Hybrid Annuity 
Model (HAM)



Location of plants where 
co- treatment is proposed



Assessment of Feasibility of conversion of 
existing STPs into combined treatment facilities

1. Analysis of pollution parameters at the inlet and outlet 
points of STP

2. Measurement of hydraulic flow at different times of day at 
the inlet of  STP

3. Analysis of septage characteristics



Pilot projects undertaken- Tirupati and Ankapalli

STP In Tirupati
• Design capacity of 50 MLD 
• Facultative Oxidation Process

STP in Ankapalli
• Design capacity of 15 MLD 
• Activated Sludge Process



Salient Features 
• Population (2011 census): 3,74,260

• Number of House (2017): 62642 (Houses)

• Households with septic tanks (2017): 38290 (Houses)

• Households connected to sewage system (2017): 24012 (Houses)

• Length of main sewer: 70.46 kms

• Length of sub main sewer, branch sewer, lateral sewer: 189.57 kms

• Total length of sewer line: 260.03 kms

• Capacity sewage treatment plant: 50 MLD

• Site available at STP: 299.50 Acres

• Commissioning of the UGD scheme: 1999

• Commissioning of 1st stage of STP: 2004
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Unit Operations of the existing STP
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Aerial view of STP
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Layout of STP
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STP Design Parameters
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Field Study



Septage Characteristics
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Key parameters
Hydraulic load, COD/BOD, N, P 

07-03-2019 Moving towards ODF+ in Andhra Pradesh 25



Lagoon Design Matrix with Co-Treatment

A. BOD load as per design and without septage
• Hydraulic Load: 50 MLD 
• Inlet BOD concentration: 300 mg/l 
• Inlet BOD load: 15000 kg/day

B. Septage load 
• Measured BOD value: 3997 mg/l and 9780 mg/l
• Considering BOD concentration of 10,000mg/l and hydraulic load of 100KLD 
• Estimated BOD load due to septage: 1000 kg/d

C. Equivalent hydraulic load of sewage of 1000 kg/d: 3.33 MLD (say 4 MLD)

D. The capacity of STP when adopted co-treatment will be 46 MLD of sewage plus 

100 KLD of septage   
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Tirupati

• To ensure safe mixing 
of septage, a septage 
reception facility 
consisting of a 
Septage Collection 
cum Feed Tank prior 
to bar screen. 



Septage Reception Facility 
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Civil Works:

• Septage Collection cum Feed Tank, 

• Valve Chamber

Mechanical Works: 

• Mixer for Collection Tank, 

• Plug Valve, 

• Basket Type Screen, 

• Puddle Flanges, 

• MCC Panel, 

• Power Cables, 

• Earth Pit and Earthing
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Improvements for enhancing the performance of STP 







Results

• All parameters below the standards

• 0.5-2 % loading practiced



Package systems





Lessons and Implications

• Co-treatment of Septage following scientific analysis and 
design improvements is a unique approach 
experimented 

• The unique model lends itself for replication. 

• The approach is easy to implement, low on capex and 
opex

• It can be situated at STP site thereby avoiding land and 
manpower requirements for establishing new facilities



Lessons and Implications

• India has over 522 functional STPs and additional 215 under at 
advanced level of construction. 

• The STPs are mostly in metropolitan cities and Class 1 towns (> 
100,000 population) 

• Study by Central Pollution Control Board (CPCB) in 2015, indicated 
presence of significant spare capacity at STPs (in the order of 45 %) 

• This situation provides a good opportunity to treat septage through 
co-treatment at these STPs through scientific analysis and 
implementation of design and process improvements. 


