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Product validation versus site performance

Eurofins is cited as confirming that the biosolution is pathogen-free, non-toxic and food-grade 

safe, while Clevergene NGS is cited as characterising the microbial consortium. These are 

product-level claims. Verification of Chepauk's treatment outcome requires separate 

accredited inlet/outlet laboratory reports, flow and reuse meters, PCB compliance records, 

freshwater bills, sludge logs and financial calculations for the stated monitoring period.

Result area Submitted result

Plant scale 100 KLD STP

Water reuse 95% of treated water reused

Pollutant removal 96-99% across BOD, COD, TSS, total N and faecal coliform

Odour / H�S 99% H S reduction and odour complaints eliminated

Sludge / biomass Sludge eliminated; holding tank decommissioned; biomass used in gardens

Freshwater use No freshwater used for stated secondary purposes

Financial outcome Approx. `43 lakh annual savings; 54% cost reduction

Compliance Full PCB compliance maintained

Reported results and evidence status

Commercial and O&M model

TNCA engaged Raksha Green through a direct fee-for-service contract. Pricing is stated to begin 

at `0.10 per litre treated per day for a 100 KLD plant, with lower unit rates at larger scale. The 

recurring fee covers biosolution replenishment, monitoring support and technical backstopping; 

TNCA operates the existing plant through its trained site team. No capital investment, by-

product sale, water tariff, carbon credit or grant was reported. 

Sustainability and replication

The model's main scaling advantage is retrofit compatibility: a functioning STP can potentially 

adopt the biological dosing programme without new land or civil works. Replication requires site 

inspection; influent characterisation; a viable aeration and separation train; a dose and 

monitoring protocol; trained operators; routine laboratory testing; secure non-potable reuse 

infrastructure; compliant solids management; and a commercial comparison with current 

chemical, freshwater and sludge costs. The submission reports deployments across other 

sectors, but does not provide a site list, capacities or independently verified results; those 

portfolio claims should remain separate from the Chepauk case.

Contact person Email Website

Sriranjini Chandramoulee sriranjini@rakshagreen.com https://rakshagreen.com/

Case in brief

S M Sehgal Foundation established a decentralised wastewater treatment and reuse system in 

Pinangwan, Nuh where saline groundwater and unreliable rainfall constrain irrigation. Domestic 

wastewater that previously accumulated in the village pond is diverted from the sewage drain 

and passed through a gravity-based wastewater treatment system and returned to the restored 

pond for agricultural reuse. The model combines passive biological treatment, online and 

laboratory water-quality monitoring, community-managed operation and farmer uptake. Its 

circularity proposition is direct: it converts a local pollution load into an irrigation resource while 

reducing dependence on unsuitable groundwater and the vagaries of monsoon rainfall.

Context and problem

Pinangwan is a rural, water-stressed settlement in Nuh district of Haryana. High groundwater 

salinity limits its use for irrigation, and without surface water irrigation sources, farming has 

depended heavily on rainfall. At the same time, household regularly flowed through village 

drains into a pond, creating stagnant conditions, odour, mosquito breeding and exposure risks. 

Some farmers reportedly used untreated wastewater, with concerns about sludge 

accumulation in agricultural fields, odour, and occasionally facing skin irritation and 

waterborne disease. The intervention sought to address sanitation and create an alternative 

source of irrigation by treating the continuously available wastewater close to its source and 

reusing it productively.

Intervention scope and governance

The detailed case concerns Pinangwan village in Nuh district. The Gram Panchayat supported 

consultation, site selection and implementation and reportedly provided panchayat land near 

the pond. A 12-member Village Development Committee (VDC), comprising beneficiary farmers, 

ward representatives and community members, oversees routine management, irrigation 

coordination and issue resolution. S M Sehgal Foundation designed and implemented this pilot 

project of village wastewater recycling and reuse of treated water in agriculture, along with 

beneficiary training, monitoring and documentation for this rural development and climate-

resilience intervention.

S M Sehgal Foundation  |  Pinangwan, Nuh district, Haryana  |  Initiated in 2024

USED WATER MANAGEMENT  |  CASE STUDY

DESIGN CAPACITY

50,000 litres per day
STORAGE

28 lakh litres in restored pond
REPORTED COVERAGE

Approx. 708 households

IRRIGATION DEMONSTRATED

17.5 acres in Rabi 2025-26
CAPITAL COST

Approx. INR 31 lakh
LOCAL INSTITUTION

12-member Village Development
Committee

Recycled Wastewater: A Sustainable Solution for 
Water-Scarce Regions



108 Business of Change Compendium 2026

Reimagining Solid Waste and Water Management for Climate Action:
Pathways, Partnerships and Innovations

109Business of Change Compendium 2026

Reimagining Solid Waste and Water Management for Climate Action:
Pathways, Partnerships and Innovations

Parameter Reported removal efficiency

Chemical Oxygen Demand (COD) 86.9% removal

Biological Oxygen Demand (BOD) 85.6% removal

Total Suspended Solids (TSS) 92.9% removal

Turbidity 91.9% removal

Oil and grease 96.3% removal

Coliform bacteria / E. coli 98.1% / 96.8% removal

Reported treatment performance

What the model integrates

1. Treatment: decentralised, nature-based removal of solids, organic load and pathogens.

2. Reuse: treated water stored in the village pond and supplied for crop irrigation.

3. Monitoring: online inlet/outlet indicators plus periodic accredited-laboratory testing.

4. Management: VDC and Gram Panchayat oversight, beneficiary training and locally

collected O&M charges.

Technical model: passive treatment and agricultural reuse

1. Screening chamber removes plastics, leaves, cloth and other floating debris.

2. Settler/septic tank settles suspended solids and supports partial anaerobic

decomposition.

3. Anaerobic baffled reactor increases contact with anaerobic microorganisms to reduce

organic pollutants.

4. Anaerobic filter uses cinder media and microbial biofilms for further solids and organic-

load removal.

5. Horizontal planted gravel filter uses gravel to grow biofilm and wetland vegetation roots

to infuse oxygen, support aerobic microbes to degrade organics and remove nutrients.

6. Polishing pond provides additional settling of finer solids, UV rays from sunlight exposure

help kill pathogens and reduce bacteria. Extended retention ensures disinfection before

treated water is used for irrigation.

Operating design: The treatment train is reported to use gravity, natural microorganisms and 

vegetation without routine pumping or chemical dosing. 

Online and laboratory monitoring

An IoT system reportedly monitors inlet and outlet water quality parameters including pH, 

electrical conductivity, TSS, BOD, COD and oxidation-reduction potential, helps in monitoring 

inlet/outlet water quality and timely action in case there is any issue with the treatment, while an 

ultrasonic flow meter continuously records treated volume. Data are available through a cloud 

dashboard, and the system had reportedly operated for more than ten months at submission. 

Periodic NABL-accredited laboratory testing covers physical, organic and microbial assessment 

of 21 parameters and confirms that the treated water is suitable for reuse in agriculture.

Reported scale, cost and evidence gaps

Indicator Reported value / issue

System 50 KLD design capacity; restored pond storage of 28 lakh litres

Households 708 Households

People 4,502 people

Agricultural reach
17.5 acres irrigated in Rabi 2025-26. Plan to cover upto 40 acres using micro-
irrigation practices

Capital cost Approximately INR 31 lakh

Indicative household cost INR 4,378/-

Financial and O&M model

1. Capital financing: Institutional or philanthropic grants by Sehgal Foundation for pilot. 

Replication possible through CSR projects and convergence with government 

programs/schemes.

2. Local O&M: the VDC/WMC is reportedly to collect membership and treated water reuse 

charges per acre from this season and deposit them into a community-operated bank 

account for maintenance with support from the Gram Panchayat.

3. Recurring costs: screen cleaning, vegetation upkeep, desludging, laboratory tests, 

sensors, repairs and irrigation distribution should be costed even though the core 

treatment train avoids routine energy and chemicals.

Challenges and safeguards

The submission ranks land or infrastructure 

constraints first, lack of O&M funding second and 

policy or regulatory gaps third. It also describes 

farmer hesitation, shortage of trained construction 

personnel and the need to integrate the system with 

existing drains while maintaining gravity flow. 

Reported responses included consultat ion, 

demonstrations, exposure visits, engineering 

Agricultural reuse and reported outcomes

The restored pond reportedly stores about 28 lakh litres of treated water. During the Rabi 2025-26 

season, wheat and mustard across 17.5 acres received treated-water irrigation. Farmers using 

treated water reported that their crop yield has increased by 44% in wheat and 55% in mustard. 

Expansion to approximately 40 acres is planned, alongside promotion of drip and sprinkler 

irrigation.

Community adoption and safe reuse

Regular village meetings, demonstrations, exposure visits, wall paintings and training were used 

to promote treated water reuse and address concerns about water quality and crop safety. VDC 

members, farmers and sanitation workers were trained in system upkeep and safe reuse.



108 Business of Change Compendium 2026

Reimagining Solid Waste and Water Management for Climate Action:
Pathways, Partnerships and Innovations

109Business of Change Compendium 2026

Reimagining Solid Waste and Water Management for Climate Action:
Pathways, Partnerships and Innovations

Parameter Reported removal efficiency

Chemical Oxygen Demand (COD) 86.9% removal

Biological Oxygen Demand (BOD) 85.6% removal

Total Suspended Solids (TSS) 92.9% removal

Turbidity 91.9% removal

Oil and grease 96.3% removal

Coliform bacteria / E. coli 98.1% / 96.8% removal

Reported treatment performance

What the model integrates

1. Treatment: decentralised, nature-based removal of solids, organic load and pathogens.

2. Reuse: treated water stored in the village pond and supplied for crop irrigation.

3. Monitoring: online inlet/outlet indicators plus periodic accredited-laboratory testing.

4. Management: VDC and Gram Panchayat oversight, beneficiary training and locally 

collected O&M charges.

Technical model: passive treatment and agricultural reuse

1. Screening chamber removes plastics, leaves, cloth and other floating debris.

2. Settler/septic tank settles suspended solids and supports partial anaerobic 

decomposition.

3. Anaerobic baffled reactor increases contact with anaerobic microorganisms to reduce 

organic pollutants.

4. Anaerobic filter uses cinder media and microbial biofilms for further solids and organic-

load removal.

5. Horizontal planted gravel filter uses gravel to grow biofilm and wetland vegetation roots 

to infuse oxygen, support aerobic microbes to degrade organics and remove nutrients.

6. Polishing pond provides additional settling of finer solids, UV rays from sunlight exposure 

help kill pathogens and reduce bacteria. Extended retention ensures disinfection before 

treated water is used for irrigation.

Operating design: The treatment train is reported to use gravity, natural microorganisms and 

vegetation without routine pumping or chemical dosing. 

Online and laboratory monitoring

An IoT system reportedly monitors inlet and outlet water quality parameters including pH, 

electrical conductivity, TSS, BOD, COD and oxidation-reduction potential, helps in monitoring 

inlet/outlet water quality and timely action in case there is any issue with the treatment, while an 

ultrasonic flow meter continuously records treated volume. Data are available through a cloud 

dashboard, and the system had reportedly operated for more than ten months at submission. 

Periodic NABL-accredited laboratory testing covers physical, organic and microbial assessment 

of 21 parameters and confirms that the treated water is suitable for reuse in agriculture.

Reported scale, cost and evidence gaps

Indicator Reported value / issue

System 50 KLD design capacity; restored pond storage of 28 lakh litres

Households 708 Households

People 4,502 people

Agricultural reach
17.5 acres irrigated in Rabi 2025-26. Plan to cover upto 40 acres using micro-
irrigation practices

Capital cost Approximately INR 31 lakh

Indicative household cost INR 4,378/-

Financial and O&M model

1. Capital financing: Institutional or philanthropic grants by Sehgal Foundation for pilot.

Replication possible through CSR projects and convergence with government

programs/schemes.

2. Local O&M: the VDC/WMC is reportedly to collect membership and treated water reuse

charges per acre from this season and deposit them into a community-operated bank

account for maintenance with support from the Gram Panchayat.

3. Recurring costs: screen cleaning, vegetation upkeep, desludging, laboratory tests,

sensors, repairs and irrigation distribution should be costed even though the core

treatment train avoids routine energy and chemicals.

Challenges and safeguards

The submission ranks land or infrastructure 

constraints first, lack of O&M funding second and 

policy or regulatory gaps third. It also describes 

farmer hesitation, shortage of trained construction 

personnel and the need to integrate the system with 

existing drains while maintaining gravity flow. 

Reported responses included consultat ion, 

demonstrations, exposure visits, engineering 

Agricultural reuse and reported outcomes

The restored pond reportedly stores about 28 lakh litres of treated water. During the Rabi 2025-26 

season, wheat and mustard across 17.5 acres received treated-water irrigation. Farmers using 

treated water reported that their crop yield has increased by 44% in wheat and 55% in mustard. 

Expansion to approximately 40 acres is planned, alongside promotion of drip and sprinkler 

irrigation.

Community adoption and safe reuse

Regular village meetings, demonstrations, exposure visits, wall paintings and training were used 

to promote treated water reuse and address concerns about water quality and crop safety. VDC 

members, farmers and sanitation workers were trained in system upkeep and safe reuse.
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assessment, construction supervision and VDC 

training. Replication also requires a non-flood-prone 

site, adequate land, safe sludge management, 

reliable monitoring and an agreed irrigation-

allocation mechanism.

Sustainability and replication

The combination of passive treatment, local 

governance and agricultural demand offers 

replication potential in rural settlements, especially 

with saline groundwater, water-scarce areas and 

sufficient domestic wastewater availability. Adoption depends on actual inflow, land and 

elevation, effluent quality, seasonal irrigation demand, farmer acceptance, panchayat support 

and a local community-managed or funded O&M plan. The submission suggests the system’s 

suitability for villages or hamlets having sufficient population. City- or village-level feasibility 

should therefore precede replication.

CLIMATE LINK
Wastewater reuse can improve drought resilience and reduce pressure on exploitation of 
freshwater. A passive treatment train use no operational energy or chemicals than 
conventional systems

Transferable lessons

1. Design treatment and reuse together; a compliant outlet needs a dependable user and

delivery arrangement.

2. Combine online indicators with accredited laboratory verification and transparent

operating thresholds.

3. Define community charges, responsibilities and sludge-management procedures

before handover.

4. Report actual daily flow, water quality, farm uptake, yields and net financial benefit by

season.

Contact person Email Website

Salahuddin Saiphy s.saiphy@smsfoundation.org https://www.smsfoundation.org/ 

Case in brief

Kandavara Colony is a 91-household Economically Weaker Section settlement developed under 

PMAY-Urban for sanitation workers, waste pickers and other marginalised households. TIDE, 

BORDA South Asia and Chikkaballapura City Municipal Council (CMC) implemented a two-

phase decentralised wastewater system tailored to the colony's unequal infrastructure: three 

lanes without sewers received simplified sewerage and a 10 KLD DEWATS, while four lanes with 

an existing underground drainage network were connected to a 20 KLD, IoT-enabled Humus 

Bioreactor. Together, the systems provide 30 KLD of installed treatment capacity. Treated water 

is reported as reused for landscaping, a nearby Circularity Park, community-toilet cleaning and 

construction curing; the balance may be safely discharged. The case combines inclusive 

sanitation, nature-based treatment, municipal O&M and community caretaking.

Why a decentralised system was needed

When residents moved into the newly built colony, three of seven narrow internal lanes had no 

wastewater conveyance and four had underground drainage without treatment at the receiving 

end. Domestic greywater and blackwater stagnated or were discharged untreated, producing 

odour, vector-breeding conditions and public-health risks. Limited land and a small service 

population made a conventional centralised plant impractical. The challenge was also one of 

equity: 35 plots were occupied by sanitation-worker households, while the remaining 56 housed 

waste pickers and other marginalised residents with limited ability to finance recurring services.

Technology Informatics Design Endeavour (TIDE)  | 
Kandavara Colony, Chikkaballapura, Karnataka  |  2021–ongoing

CIRCULARITY OF WATER  |  CASE STUDY

COLONY COVERAGE

91 households; 532 people
PHYSICAL COVERAGE

7 internal lanes
INSTALLED CAPACITY

30 KLD across two plants

FY2024–25 TREATMENT

5.45 million litres reported
REUSE-SUPPORTED GREENING

3,052 sq. ft reported
PROJECT COST

Approx. `32 lakh

Community-Managed, Inclusive Water and Sanitation 
Services for Kandavara Colony, Chikkaballapura

Stage Start Coverage Infrastructure Status

Phase 1 January 2021
3 lanes / 35 
households

New Simplified Sewerage System plus 10 
KLD DEWATS

Operational

Phase 2
October 2024; plant 
operating January 
2025

4 lanes / 56 
households

Existing UGD plus 20 KLD IoT-enabled 
Humus Bioreactor

Operational

Combined From January 2025
7 lanes / 91 
households

Two decentralised plants; 30 KLD installed 
capacity

100% colony 
coverage 
reported

Two phases, matched to existing infrastructure
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India Sanitation Coalition (ISC), launched in June 2015, at Federation of Indian Chamber 

Commerce and Industry (FICCI), enables and supports safe and sustainable sanitation by 

bringing multiple organizations on a common platform through a range of catalytic actions. 

These include supporting the unlocking of WASH financing with focus on the private sector, 

forging partnerships with allied organizations for leading the discourse on sustainable 

sanitation; convening, curating and disseminating best practices in the sanitation advocacy — 

space and providing inputs into the policy aspects of sanitation through participation at allied 

forums.

https://www.indiasanitationcoalition.org/

CONTACT INFO
India Sanitation Coalition

FICCI Federation House Tansen Marg New Delhi-110001

Landline: 011-23487270

E-mail: indiasanitationcoalition@ficci.com

Social Link




