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A Decentralized Wastewater Treatment System under the 
Crosscutting Agra Project (CAP) 2009

Faced with a range of social and environmental problems caused by inadequate sanitation 
in the Kachhpura peri-urban settlement of Agra, the Crosscutting Agra Program (CAP) 
was launched with the aim of improving wastewater services in the area and promoting 
economic growth. The multi-stakeholder initiative made use of the decentralised 
wastewater management technology and public education campaigns to eliminate the 
discharge of untreated wastewater and discourage unsanitary behaviour among the local 
population. The benefits have been far reaching and include not only disease prevention 
and the protection of natural habitats but also a boost in employment opportunities for 
local women and young people.   

Initiated in August 2005, the Crosscutting Agra Program (CAP) is a multi stakeholder approach 
to improve the quality of lives of communities living in slums by providing better access to 
sanitation services (i.e. solid waste disposal, wastewater drainage systems for treatment, toilet 
facility and improvement in health and hygiene behavior) and sustainable livelihoods linked to 
tourism.  The program is an initiative of the Centre for Urban and Regional Excellence (CURE), 
supported by the Agra Nagar Nigam (the Agra Municipal Corporation) and funded by USAID.  
The approach aims to be inclusive, participatory and sustainable. The local community was 
involved in identifying priorities and developing implementation plans while partnerships were 
forged with local, state and national agencies, the private sector and civil society organizations 
for the successful implementation of the project.

The importance of the issue

Conventional centralized wastewater management has largely failed to address the 
wastewater disposal needs of poor communities due to the high capital investment 
required and a failure to recover these costs from low income communities, leading 
to poor operation and maintenance and system breakdown. Moreover, slums are 
located in congested areas where traditional sewer connections cannot be laid. 
Hence, many urban poor communities remain unserved with basic sanitation 
services and the vast majority of wastewater and septage is discharged without any 
treatment into water bodies posing a hazard to the environment.
There is therefore a need in these areas to implement wastewater management 
systems based on a decentralized approach. A Decentralized Wastewater Treatment 
(DEWAT) system has been demonstrated to be a cost effective and efficient means 
of treating wastewater as well as improving environmental health conditions and 
providing opportunities for resource re-use and recovery. Decentralized approaches 
also offer increased opportunities for local stakeholder participation in planning 
and decision-making.

Population: 1,686,976 (2010)

Land area: 141 sq.km

Condition in Kachhpura before DEWAT system 

Part financed by the European Commission and running from December 2009 to November 2012, ACCESSanitation is working directly 
with cities in India and the Philippines to tackle inadequate urban sanitation. In addition, the project is also promoting sustainable 
sanitation on a larger scale through the transfer of good practice elsewhere in the target countries as well as from and to cities in Sub-
Saharan Africa. ACCESSanitation is coordinated by the ICLEI European Secretariat located in Freiburg, Germany. 
For more information visit: www.accessanitation.org
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Kachhpura in context

Kachhpura, a historic settlement of Agra, is located across from the world famous tourist 
attraction the Taj Mahal on the banks of the river Yamuna. Being a peri-urban area, basic 
services have been neglected and the area is not connected to the city sewerage and is 
poorly served with sanitation, solid waste and power services. 
A large city drain cuts across the northern part of the Kachhpura settlement carrying 
wastewater derived locally as well as from 5 other upstream settlements. This open sewer 
created an unsanitary environment with high health risk for local residents. 
More specific features of Kachhpura are as follows:
•	 The area consists of 448 households and 2352 people
•	 Households are typically low income 
•	 85 percent of the population practice open defecation
•	 Open brick lined kuchcha drains run through the settlement containing household 

wastewater and fecal matter
•	 Narrow brick paved inner pathways are a feature of the streets
•	 There is no waste collection or disposal system
•	 A large open drain runs adjacent to the locality which conveys wastewater from the 

city to the River Yamuna 

Social Mobilization Towards a Cleaner Environment

With the aim of cleaning up the Kachhpura drain, a DEWAT system was designed and 
constructed by the Centre for Urban and Regional Excellence (CURE) in partnership with 
the Agra Nagar Nigam, USAID FIRE (D) and Cities Alliance with financial assistance from 
Water Trust UK and London Metropolitan University. 
The installation of a fully functional DEWAT system involved 3 main phases; pre 
construction, construction and post construction. 
1. Pre construction: The preconstruction phase, besides focusing on the engineering 
plans, site visits and consultations with the community also included identification of 
land for construction, getting approvals from the concerned land owning agency and the 
Archaeological Survey of India (ASI), and contracting of civil works.

Legal Sanctions and Design: The DEWAT system has been built 100m. upstream, on the 
drain and by the side of Kachhpura, in compliance with ASI regulations on construction in 
the neighborhood of the Taj Mahal and other protected monuments. Agra Nagar Nigam 
sought permission to construct the DEWAT system, both from ASI and the District 
Office; the land owning agency. The system was designed by technical experts and in 
consultation with the Agra Nagar Nigam’s engineers as well as the local community and 
included a community management plan. 
•	 System Design: The DEWAT system is a decentralized system that uses a natural-

three-step bioremediation process. The first three chambers include the Screen 
Chamber, Pre-process filter Chamber, Baffled Septic Tank which are used for the 
sedimentation of the sludge, preparing the waste water for filtration. The next 
chamber- Baffled Filter Reactor Chamber is filled with coarse gravels and sand used 
for filtration of the water.  The last chamber is the Root Zone Treatment Chamber 
planted with Canna plants whose deep penetrating roots provide natural treatment 
of the waste water. 

•	 Contracting: The DEWAT system was constructed using local labor and local 
materials supervised by CURE.
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Community Involvement: The CAP has a strong component of community participation 
in the decision making, implementation and monitoring of the programme. The 
programme promoted use of toilets by providing monetary support to families interested 
in constructing toilets to reduce open defecation in the area. The families also contributed 
financial resources towards the construction of these toilets, which ensured involvement 
and participation of the community. Sanitation committees were created to look after 
solid waste collection and clean-up drives in the community and were linked with Agra 
Nagar Nigam’s disposal system. The programme made the link between the generation 
of livelihoods through tourism and maintenance of clean and sanitary environmental 
conditions. Youth were trained as tour guides for a 1 km Heritage Walk and self help 
groups were created to promote women’s empowerment and gender equality by 
mobilizing women to set up groups producing tourism based products like newspaper 
packets, shoe covers, book bags and souvenirs. These initiatives helped ensure livelihood 
opportunities for both women and the hitherto unemployed youth. 
2. Construction: As the DEWAT was to be built within an existing drain, a temporary drain 
was constructed to divert water and clear the site for construction. Land was excavated 
using equipment provided by Agra Nagar Nigam to accommodate the five chambers.  In 
consultation with the design engineers, Construction followed the design and material 
specifications with minor alterations as per site conditions. 
3. Post Construction: The post construction phase relates to the operationalising and 
functioning of the DEWAT system which requires regular supervision and community 
support. The main challenge to facing the successful operation of the DEWAT system 
is maintaining a regular flow of water through the system by screening the solid waste 
and preventing a build up of silt inside the chambers. A daily cleaning and supervision 
operation by the community has been initiated for this purpose. 
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(Source: xxxxx)

Results

The DEWAT system has created a cleaner environment in Kachhpura. The large, open, 
kaccha drain which previously drained the waste water from the area and was a breeding 
ground for disease is now a paved street and a safe space for community activities/
recreation. The DEWAT system has brought down the levels of biochemical oxygen 
demand (BOD) of the wastewater discharged to the River Yamuna from 170 parts per 
million (ppm) to nearly 30 ppm thereby significantly reducing the pollutant load of the 
river. The treated wastewater has the following characteristics:
•	 Wastewater Inflow Quantity: 50KL per day
•	 General parameters of incoming water: <250 ppm BOD
•	 General parameters at out flow:< 30 ppm BOD
•	 Processed wastewater available for re use: 40/50 KL per day in summer/winter
•	 Cost of construction (Mid 2010): Rupees 10 Lacs (1 million)
It is planned to reuse the treated wastewater for agricultural practices. Previously the 
effluent water was being directly used in agriculture, leading to deleterious health impacts 
to the cultivators, contamination of the agricultural fields as well as increasing health risks 
through contaminated produce. Use of treated waste water will prevent such risks. The 
initiative’s aims of being inclusive and participatory have been largely achieved through 
the significant involvement of people from Kachhpura and the fact that the community 
takes great pride in owning the system which has been functioning well since 2009 
despite the absence of external support.  

Sustainability of the initiative

The initiative has been implemented with a strong focus on sustainable improvements 
for the Kachhpura community as a whole and the surrounding environment. The benefits 
have included the following:
Health and hygiene: The DEWAT System created a cleaner environment in Kachhpura. 
The large open drain which was a breeding ground for diseases is now a paved street and 
a safe place for community activities.
Environment and natural resources: In the absence of any treatment system, wastewater 
used to flow directly into the river Yamuna causing considerable pollution. The DEWAT 
System treats the wastewater thereby reducing pollution in the river as well as providing 
a safe source of water for agricultural use.
Technology and operation: The DEWAT System was simple to construct and requires 
low maintenance. It has benefited from community support to oversee operation and 
management.
Financial and economic issues: The system was built using local labour and materials 
and hence the community indirectly paid for the service. The operation and maintenance 
issues were also entrusted with the community making the system economically 
sustainable.

Steps towards decentralized wastewater treatment 
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Socio-cultural and institutional aspects: The DEWAT was designed in consultation 
with the community. Discussions were held with the community on site selection and 
construction aspects. A community managed operation and maintenance plan was 
prepared to ensure effective system functioning. 

Lessons learned

The Crosscutting Agra Project had to circumvent certain teething problems. The main 
challenge involved the sanctioning of the site for the DEWAT system from ASI and state 
government departments. Later operation and maintenance was an issue which was 
settled by involving the community in supervision and monitoring. The incessant rains 
during monsoon led to water logging of the area which hampered the functioning of the 
DEWAT system and led to overflows from the system. This was amended without delay 
by cleaning the system. 
The main challenge in the proper functioning of the DEWAT is to ensure continuous flow 
of water through the system by screening the entry of solid waste into the system and 
preventing the build up of silt in the treatment chambers.  A daily cleaning and supervision 
operation has been put in place for this purpose involving the local community. 
The important lessons learnt through this programme include:
•	 Involving the community from the beginning of the project has helped to generate 

ownership of the project and leads to better functioning of the system. 
•	 Awareness generation regarding sanitation and health has been necessary to 

encourage residents in slums to avoid open defecation and use toilets. 
•	 Although external technological support was needed, it has nevertheless been 

important to involve the community in day to day maintenance and operation for 
sustained impacts of the project.

•	 The holistic approach to environment and sanitation adopted within the initiative 
has successfully linked livelihoods of the of the local population with the ongoing 
maintenance of the system

Replication

The Kachhpura Upgrading Project is part of the Crosscutting Agra Project (CAP). The 
DEWAT system is based on the principle of low maintenance since the system works 
without significant energy inputs and provides state-of-the art technology at low cost. 
Moreover, the engineering aspects like volume, length etc. can be tailored as per 
the community requirements. The above mentioned advantages  gained from the 
fully operational DEWAT system in Kachhpura  suggests that similar approaches and 
technologies could be replicated in many more low income communities. The increased 
ownership of the system among the citizens in particular should be promoted as a crucial 
factor for ensuring sustainability in the long run. 
Within Agra a scaling up of the approach has already been promoted through project 
visibility and demand by local elected representatives for similar interventions in their 
areas. The total livelihood approach with economic infrastructure development is also 
under replication in Delhi.
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Budget and finances

CAP was designed as a small project to catalyse slum upgrading and create synergies 
between sector specific programmes. With Cities Alliance support, CAP was extended to 
plan citywide upgrading and city poverty policy. Additional resources came from Water 
Trust, UK and private donors for construction activities. The programme was funded by 
USAID and supported Agra Nagar Nigam. Key project partners and other development 
agencies complemented resources through physical and sanitation work. Tourism Guild 
provided the strategic marketing link for livelihoods.

Key contacts

Ms Renu Khosla, Director, Centre for Urban and Regional Excellence (CURE)
http://www.cureindia.org/
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