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• Rapid industrialization, urbanization, and population growth 

intensify resource usage, especially water, a limited global 

resource. 

• Climate change exacerbates water scarcity and contamination. 

• Effective water management systems, particularly in developing 

nations, become crucial. Urban areas face sanitation challenges, 

emphasizing the need for sustainable wastewater treatment. In 

India, inadequate sewage treatment contributes to water pollution. 

• Wastewater Treatment Plants (WWTPs) consume substantial 

energy, prompting a shift toward sustainability. 

• Constructed Wetlands (CWs) emerge as an eco-friendly 

wastewater treatment method, gaining recognition for low energy 

consumption.

Source: https://www.dw.com/en/are-we-running-out-of-fresh-water/a-

40241057
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Paper Aim Discussions/Results

[1] To determine the environmental impact and economic

viability of constructed wetland with horizontal flow

constructed wetland

1. Filled with recycled concrete aggregate (RCA)

2. Typical gravel-based

• Utilizing recycled concrete aggregate as the

substrate can lower the costs of the system.

• Concerning wastewater polish performance, RCA-

based CW is better than gravel-based CW.

• Substantial impact on the life-cycle environmental

is also less in RCB.

[2] To calculate the life-cycle GHG emissions and primary

energy resource consumption of a constructed wetland using

a horizontal subsurface flow technique (HSSF).

• Results shows better in case of HSSF than those of

conventional method.

[3] The assessment of Constructed Wetland to Microbial Fuel 

Cell (CW-MFC) discusses treatment effectiveness, 

performance variation with respect to macrophyte, emerging 

pollutant removal, and microbial community structure. 

• The most significant elements directly determining 

CW's effects on the environment are its construction 

phase and substrate material selection.

[4] To identify which (vertical or horizontal) to have low

environmental impact over its life cycle.

• Vertical Flow CWs fulfil water quality criteria with 

far less environmental effect and need a lot less 

acreage than Horizontal Flow CWs.
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Impact Category

1. Climate Change (kg CO2 eq.) 6. Freshwater 

eutrophication 

(kg P eq.)

2. Fossil 

Depletion

(kg oil eq.) 7. Terrestrial 

ecotoxicity

(kg 1,4 DB eq)

3. Freshwater 

ecotoxicity

(kg 1,4-DB eq) 8. Land use (Annual crop eq. 

yr.)

4. Human 

toxicity, cancer

(kg 1.4DB eq.) 9. Stratospheric 

ozone depletion

(kg CFC-11 eq.)

5. Photochemical 

ozone formation, 

Ecosystem

(kg NOx eq.) 10. Marine 

Eutrophication

(kg P-eq) or 

(kg N-eq)
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Phase Input 1.2 MLD 150 KLD Use description

Construction Ready-mix concrete 742.02 Cu. m. 141.07 m3 For durable infrastructure

Steel 53568.68 kg 10867.73 kg Reinforcement steel

Bitumen emulsion 3957.10 Sq. m. 744.58 m2 Waterproofing

Gravel 2656.50 Cu. m. 330 m3 CW substrate

Formwork (wood) 2814.4 Sq. m. 889.49 m2 To support and shape concrete 

structures till they gain their strength

Electricity 263.99 kWh 32.99kWh Used during construction 

PVC Pipes 1200 m 200 m Pipeline in CW

Operation Electricity 260 kWh per day 70 kWh per day To run different electro-mechanical 

equipment  

Summary of Life cycle inventory for both systems
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1.2 MLD 150 KLD

Pollutants
Inlet Outlet Inlet Outlet

pH
7.54 7.52 7.66 7.4

TSS
16 <10 73 <10

TDS
1960 1950 1157 1108

COD
140 28 192 76

BOD
27.3 5.3 57.7 14

Oil & grease
7.6 <5

9.6 <5

Summary of the inlet and outlet pollutants concentration of both systems
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• LCA results, reveal total emissions of 0.523 kg CO2 eq./m3 for ETP and 0.372 kg CO2 eq./m3 for STP in the Climate 

Change category. 

• The high total potential impacts for both phases in the ETP system. 

• Electricity consumption is the primary contributor to impact in both systems.

• STP system has a high total potential impact on the construction phase.

• Despite higher emissions in its operation and construction phases, the ETP system demonstrates effective pollutant 

removal in a few parameters, generally outperforming the STP system in reducing various water quality parameters.
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Potential impact for 150 KLD ETP system
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• This study compares two CWs, STP and ETP, for wastewater treatment, evaluating their environmental impact during 

the operation and construction phases. 

• Despite higher emissions in the ETP, both systems excel individually in pollutant removal. 

• Conclusively, CWs are beneficial for industrial wastewater treatment in India. 

• The smaller STP, however, exhibits higher emissions during the construction phase, suggesting the need for impact-

reduction strategies through sustainable practices.
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