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CONSTRUCTED WETLANDS - GS Il MAINS

Q. Constructed wetlands serve as a holistic and nature-centric approach for industrial wastewater
treatment. Comment on their significance. (15 marks, 250 words)

News: Constructed wetlands are nature’s ingenious solution for wastewater treatment
in India

What's in the news?
e In recent times, there has been a notable transition towards constructed wetlands as a holistic
and nature-centric approach for industrial wastewater treatment, contrasting with traditional
methods that have shown limitations in handling the diverse range of pollutants present

Constructed Wetlands:
e Constructed wetlands are human-made systems designed to mimic natural wetland
processes for wastewater treatment, utilizing vegetation, soil, and water interactions.

Types of Constructed Wetlands:
1. Subsurface Flow (SSF):
e \Wastewater is passed through gravel beds or porous media underground, where microbial
activity breaks down organic matter.

2. Surface Flow (SF):
e Water flows above the surface, supporting diverse vegetation and creating visually appealing
landscapes.

Benefits of Constructed Wetlands:
1. Environmental Benefits:
e They provide habitat for various plant and animal species, contribute to biodiversity, and offer
ecosystem services like flood control and carbon sequestration.

2. Cost-Effectiveness:
e Constructed wetlands are less expensive to build, operate, and maintain compared to traditional
treatment methods.

3. Nutrient Removal:
e They efficiently remove pollutants such as nitrogen, phosphorus, and organic matter from
wastewater.

4. Land Reclamation:
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e These systems can reclaim land degraded by activities like mining by restoring natural wetland
functions.

Applications of Constructed Wetlands:
1. Municipal Wastewater Treatment:
e Used as secondary or tertiary treatment stages to improve water quality before discharge or
reuse.

2. Stormwater Management:
e Effectively filters stormwater runoff, removing pollutants before entering natural waterways.

3. Industrial Wastewater Treatment:
e Adapted to treat specific industrial wastewater types, depending on contaminants present.

4. Agriculture:
e Treats agricultural runoff, reducing pollution and enhancing water quality for irrigation.

Challenges Associated with Constructed Wetlands:
1. Plant Selection:
e Critical for nutrient absorption and pollutant removal, requiring careful selection of species.

2. Land Requirement:
e Construction needs significant land, posing limitations in urban areas.

3. Treatment Efficiency:
e May not achieve the same purification level as conventional plants for heavily polluted water.

4. Maintenance Needs:
e Regular upkeep essential to prevent clogging or mosquito breeding.

Way Forward:
1. Leveraging Global Best Practices:
e Learning from countries like Germany and the Netherlands in design optimization and
performance monitoring.

2. Implementing Constructed Wetlands in India:
e Establishing clear policy frameworks, exploring financing mechanisms, demonstrating success
through pilot projects, and involving local communities in planning and operation.
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