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National Challenges  
WATER: An essential element for our survival and  

an important vehicle for economic development 
 

Water   Demand 

(Amarasinghe et al., 2007) 
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Water   Availability 

(NCIWRD, 1999) 

78% 

Food  production to be increased by 50% by 2025 



CPCB, 2010 
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 According to UNESCO-WWAP 
(2017), around 80 % of 
wastewater globally is 
returned to ecosystem without 
proper treatment or reuse. 

+ 13.5 BLD as 
industrial effluents 
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 United Nations SDG Goal No.6 mandates to  
reduce the percentage of untreated 

wastewater by half while considerably 
expanding & promoting its recycling & safe 

reuse (UN-Water, 2016) 
 

Recycle & Reuse of Treated Wastewater 
A Viable Option 



  HIGH ENERGY/ CONSUMABLES 

HIGH SKILLED MANPOWER  

GENERATE HAZARDOUS SLUDGE 

UNSUSTAINABLE 

COSTLY  
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Comparative Performance & Economics of Available On-site  
Wastewater Treatment Technologies in Rural/ Peri-urban Settings 

On-site Wastewater 
management tech. 

Performance efficiency 
Cost 

(Rs/ KL) 
Remarks 

Individual household septic systems 
Annual O&M: Rs 1000-2000/KL; 
Land demand: 3 to 5 sq. m per 
household  or 10 to 17 sq m/KL 

Septic Tanks 
40-50% BOD & 

50-70% TSS reduction 
Rs. 50,000  

per KL  
Require proper septage removal 
frequency; No economic returns 

Anaerobic baffled 
reactor 

70% BOD & 
50-70% TSS reduction 

20-30% addl. 

Soak pit/ leach pit/ 
magic pits  

40 to 50% BOD &  
50 to 70% TSS reduction  

Rs 3,000 per 
household (of 6 
to 8 PE) or Rs 
7500 to 10,000 

per KL 

Often prone to ground water 
contamination  

Septic tank integrated 
Anaerobic (natural/ 
synthetic) Filter 
based (up flow/ 
downflow) reactor 
variants 

BOD, pathogen and TSS 
removal (~ 70 to 80%) 

Rs 25,000 to 
30,000 per KL 

Single/ multiple pass filters: Gravel, 
sand/soil; peat, textile + external inoculum 
or organic bed supported hybrid earthworms 
or Coagulants and aeration system (with 15 
to 30 kWh/person/year power requirement) 

Unsustainable and expensive due 
to: a) Exhaustion of active ion-exchange 
sites and pollutant leaching, b) additional 
use of the non-renewable resources/ 
increased O&M costs, and /or c) non-
availability of 24x7 energy supply in the 
rural / per-urban areas. 



On-site Wastewater 
management tech. 

Performance 
efficiency 

Cost 
(Rs/ KL) 

Remarks 

Cluster based Systems Serving Multiple Properties  

Anaerobic lagoons/  
Waste Stabilization 
Ponds  

BOD (lagoons): 35% 

BOD (WSP): 60-75% 

Inefficient 
biologic/inorganic 
matter removal  
(Sahasranaman and 
Ganguly, 2018) 

CAPEX:  
Rs 1600 to 
2600 per KL 

Annual 
O&M:  
Rs 650 to 
700 per KL 

 

Covering 72.4% of STPs in 
Class II towns of India 
(CPCB, 2013). 

Require large land area (2 to 3 
sq. m per person or 6.5 to 10 
sq. m/KL), Higher HRT (3-5 
days for anaerobic lagoons 
to 12 to 15 days for WSP 
technology),  Periodic de-
sludging & maintenance, High 
evaporation rates 

Duckweed based 
waste water treatment 
system in conjunction 
with pisciculture  

Unstained 
performance due 
to Duckweed die-off 
in cold weather 
besides 
Low pathogen 
removal 

Comparable 

Widely practiced in Punjab. 
Provides economic returns & 
capable of generating 
employment opportunities 

Comparative Performance & Economics of Available On-site  
Wastewater Treatment Technologies in Rural/ Peri-urban Settings 



Treatment cell-1 

Treatment cell-2 

Treatment cell- 3 

Treated water collection tank 

Grit chamber 

Typha latifolia planted 

on stratified media 

PANORAMIC View  of  
JALOPCHAR - AN ENVIRONMENT FRIENDLY WASTEWATER TREATMENT 

TECHNOLOGY based FACILITY  (Capacity : 2.2 Million Litres per Day) 
 for augmenting irrigation water supplies 

Sewage well 
(Inside View) 

Grit  
Chamber 

(Top View) Treated Water Collection Tank 
(Outlet Side View) Treated water  

collection sump 

Treatment Process: Plant-native microbe-media interaction 

(Land Area Req.= 6.45 sq. m/ KL) 



Improved Decentralized Wastewater Treatment Technology 

On-site 
Wastewater 
management 
tech. 

Performance 
efficiency 

Cost 
(Rs/ KL) 

Remarks 

Jalopchar  
(Plant-Microbe-Media 
mediated treatment 

system)  

 Turbidity (90-
99%), Pathogen 
(99.8-99.9%), 
BOD (78-88%), 
Metals (57-
100%), Nitrates/ 
Phosphates (30-
57%) 

 68-73% Pathogen 
& Metal free food  

 Good economic 
returns/ Value for 
Land 

CAPEX: 
Rs. 5500 
to 
6500/KL 
 
Annual 
O&M :  
Rs 200 - 
250/KL 

 80-85% lower capital  and 
O&M expenditure demand 
than other techs. & 40-
55% lower CAPEX than 
similar techs.  

 Very scalable (< 1 sq. 
m/KL or more)  

 Higher eff. @lower HRTs 
(<1 day to about 2 days) 
& simpler, compacter and 
(~ 66%) lower land 
demanding engineering 
design 



Removal of Dissolved Organic Contaminants (PAHs, PCBs & Surfactants)  
through Jalopchar Technology 

PAHs: Napthalene, Phenanthrene, Pyrene, Benzo(a)anthracene 

PCBs: PCB52, PCB 44 

Surfactants: SDS (Sodium Do-decyl Sulphate), SDBS (Sodium Do-decyl 
Benzene Sulphonate) 
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 HSSF Design VSSF Design 



 

ECOLOGICAL FOOTPRINT & SUSTAINABILITY   
Implemented Vs. Conventional Solution 



Yields : 1 to 12% (w.r.t. GW) 
Metal Contamination: -13 to -36%  

Pathogen Loads: - 68 to -73 %  

Impact of Jalopchar treated Vs. untreated wastewaters on 
vegetables crop yields & heavy metal and pathogen loads  



Pathogen/ Metal Risk Proof Aquaculture  
and High Fish Productivity 

~3.5 tons/ ha  Fish yield with less 
than 50% feed incorporation 

Pathogen and 
heavy metal 
loads in Fish- 
muscle within 
safe limits 



Integrated Cash from Trash Business models 
Transformation of Biomass into Particle Board & Briquettes/ Pellets  

Total Harvestable Biomass  
30-Tons per annum per 1.4 ha 

sized treatment facility 

16000 sq. ft board @ Rs 12 per Sq ft  
= Rs. 1.92 Lakh 

 

ENERGY BRIQUETTES / PELLETS 

Other Benefits of Jalopchar Technology 

 
• Zero to < 0.3% energy 

• Zero-chemical 

• Zero-sludge 

• Reduced CAPEX 

~ Rs. 55 - 65 Lakh/MLD 
(80 – 90 % Civil, 8-15% electrical, 

2-5% vegetation) 

• 50-65% reduced OPEX 
(just Rs. 0.60 per KL/day)  

About 24,000 Kg 

@ Rs. 8/Kg =  

Rs. 1.92 Lakh  

 

PARTICLE BOARDS  

(500 boards of 8ft x 4ft x 3mm) 

Each board utilizing ~30kg biomass 



Recommended for its Extension 
to 420+ Indian Cities by MoUD Recommended for National level adoption 

and implementation by the Parliamentary 
Standing Committee on Agriculture 



Jalopchar ™: A Plant-Microbe-Media Interaction based 

Successful Eco-friendly Wastewater Treatment Technology 
 of ICAR/ IARI 

JalopcharTM: An eco-friendly wastewater treatment 

technology released as ICAR Success Story by 

Hon’ble Minister of Agric. & DG, ICAR 
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Ravinder Kaur (2020) JalopcharTM - An Eco-friendly Wastewater Treatment Technology. ICAR Success Story, Indian Council 

of Agricultural Research, pp. 44 (ISBN No. : 978-81-7164-205-2; https://icar.org.in/e-books)  

https://icar.org.in/e-books
https://icar.org.in/e-books
https://icar.org.in/e-books
https://icar.org.in/e-books
https://icar.org.in/e-books
https://icar.org.in/e-books
https://icar.org.in/e-books
https://icar.org.in/e-books
https://icar.org.in/e-books


In
d
ia

n
 A

g
ri
cu

lt
u
ra

l 
R
e
se

a
rc

h
 I

n
st

it
u
te

 
The technology has been selected as a 
“Good practice example” under “Safe 

Use of Wastewater in Agriculture” initiatives 

by the United Nation Water 

Also selected as an innovation in 
Indian Agriculture by the  

National Skills Foundation of India 





Jalopchar™ Technology: Scalability & Replicability 

  

10 MLD @ Kapurthala 
For RailCoach Factory  

 (LD:0.821 sq. m. per KL ) 

 
 

450 KLD @ Ghilot, Raj. 
For M/s RK Overseas 

 (LD: 2.5 sq. m. per KL ) 

 

150 KLD @ Haryana  
(Under SAP Program) 

 100 KLD @ Goa & 
Bangalore  

(Under SAP Program) 

LD:1.2 to 5.5 sq. m. per KL 

Additional Sites  
Under Commissioning: 




