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Abstract 

The use of treated sewage in fish farming presents a sustainable and cost-effective approach towards 

resource conservation and aquaculture productivity. Treated sewage is enriched with essential 

nutrients, like nitrogen and phosphorus, which supports the growth of aquatic plants and 

phytoplankton. These are vital components of aquaculture ecosystems. This practice reduces freshwater 

dependency and mitigates waste disposal challenges as well as aligns with circular economy principles. 

Pilot projects in China and India demonstrate its potential for cultivating non-edible fish species and 

supplementary feed, reducing the strain on freshwater resources and lowering operational costs. 

However, integrating treated sewage into aquaculture poses significant challenges, including the risks 

of pathogen transmission, bioaccumulation of contaminants and nutrient overload. Pathogens in 

inadequately treated sewage can compromise fish health and public safety, necessitating advanced 

disinfection methods, such as UV treatment and ozonation. Bioaccumulation of pharmaceuticals and 

heavy metals in fish tissues raises concerns about long-term human and ecological health impacts, 

while endocrine-disrupting chemicals affect fish reproduction and growth. Nutrient overload can lead 

to eutrophication, hypoxia, and biodiversity loss, disrupting aquatic ecosystems and promoting invasive 

species. Mitigation strategies, including constructed wetlands and Integrated Multi-Trophic 

Aquaculture (IMTA), show promise in addressing these issues. Robust regulatory frameworks, stringent 

effluent quality monitoring, and technological advancements are critical for minimizing risks and 

maximizing benefits. Treated sewage offers a viable solution for sustainable aquaculture and balancing 

ecological conservation with the growing demand for fish. This approach underscores the potential for 

innovative resource management in achieving global food security and environmental sustainability. 
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INTRODUCTION 

Treated sewage, also known as effluent, is 

wastewater undergoing a series of treatment 

processes to remove contaminants before being 

released into the environment or reused. Treatment 

typically involves primary processes to remove 

solid waste, secondary processes to degrade organic 

matter biologically, and tertiary processes to 

disinfect and filter out remaining contaminants. 

Utilizing treated sewage in fish farming transforms 

waste into a valuable resource which offers a 

nutrient-rich water source to support aquatic plants 

and phytoplankton. These are essential components 

of aquaculture ecosystems. In countries, like China 

and India, treated sewage has been explored for 

aquaculture, primarily for non-edible species or 

*Author for Correspondence 
Sachin Chavan 

E-mail: sachinchavanpatil@gmail.com 

 
1PhD Scholar, Karnataka Veterinary, Animal and Fisheries 

Sciences University, College of Fisheries, Mangaluru, 

Karnataka, India 

2Assistant Professor, Department of Aquaculture, Karnataka 

Veterinary, Animal and Fisheries Sciences University, College 

of Fisheries, Mangaluru, Karnataka, India 
 

Received Date: November 23, 2024 

Accepted Date: February 13, 2025 
Published Date: March 07, 2025 

 

Citation: Sachin Chavan, Amogha K.R., Mayur Tandel, Sanjay 
Kumar, Khoob Singh, Akanksha, Rohini Swamy. Treated 

Sewage in Fish Farming and Ecological Challenges. 

International Journal of Marine Life. 2025; 2(1): 26–31p. 

https://journals.stmjournals.com/ijml


 

 

Treated Sewage in Fish Farming and Ecological Challenges                                                                 Chavan et al. 

 

 

© STM Journals 2025. All Rights Reserved 27  
 

supplementary feed production. In China, pilot projects have utilized treated municipal sewage to 

cultivate fish species, like grass carp, resulting in reduced pressure on freshwater resources. These 

projects demonstrated increased fish biomass and improved water quality within controlled systems, 

highlighting practicality and ecological benefits of this approach. Similarly, treated sewage has 

supported the growth of aquatic plants used as supplementary feed in India, showcasing its potential in 

integrated aquaculture systems. Despite its potential, residual contaminants, pathogens, and 

pharmaceuticals present in treated sewage raise significant health and ecological concerns. Legislative 

frameworks, such as the European Union Water Framework Directive should be implemented to 

emphasize strict monitoring of effluent standards to ensure safety. With robust regulatory monitoring 

and technological advancements, using treated sewage can contribute to water conservation, reduce 

environmental pollution, and provide a cost-effective solution for sustainable fish farming [1]. 

 

BENEFITS OF USING TREATED SEWAGE IN FISH FARMING 

Resource Conservation 

The significant conservation of freshwater resources is one of the main advantages of employing 
treated sewage in fish farming. Freshwater is a limited and increasingly precious commodity, with many 
regions around the world experiencing water scarcity. Fish farming can significantly lessen their 
dependency on freshwater resources by recycling treated sewage, which will relieve strain on nearby 
water sources and save this essential resource for other purposes. This practice not only supports the 
sustainability of aquaculture but also contributes to broader water conservation efforts. This also helps 
to ensure that freshwater remains available for drinking, agriculture and other critical needs [2]. 
 

Nutrient Supply 

Treated sewage is rich in essential nutrients, such as nitrogen and phosphorus, which are critical for 
aquatic ecosystem productivity. These nutrients promote the growth of phytoplankton, which serves as 
a primary food source for many fish species, such as tilapia and carp. Additionally, the enhanced 
nutrient availability can lead to improved growth rates and biomass yields in aquaculture systems. For 
instance, nitrogen boosts protein synthesis in fish, while phosphorus supports skeletal development, 
making these nutrients vital for maintaining healthy and productive fish populations. Studies indicate 
that carp and tilapia farming in nutrient-enriched environments derived from treated sewage yield 
higher growth rates, reducing the dependency on artificial fertilizers and enhancing cost-effectiveness 
[3]. 
 

Cost-Effectiveness 

The integration of treated sewage into fish farming operations can lead to significant cost savings. It 
can also reduce the need for freshwater and artificial fertilizers where fish farms can lower their 
operational expenses. This cost-effectiveness can make aquaculture more economically viable, 
particularly in regions where access to freshwater is limited or expensive. Additionally, the use of 
treated sewage can decrease the costs associated with waste disposal and environmental management, 
as it transforms waste into a valuable resource for fish farming [4]. 
 

Environmental Pollution Reduction 

Using treated sewage in fish farming helps mitigate environmental pollution by recycling waste that 

would otherwise be discharged into rivers, lakes or oceans. This practice reduces the burden on natural 

water bodies, preventing the release of untreated or partially treated sewage that can cause 

eutrophication and other forms of water pollution. Converting waste into a resource can help fish farms 

to contribute the overall reduction of environmental contaminants, supporting healthier aquatic 

ecosystems and reducing the impact of human activities on the environment. 
 

Sustainable Aquaculture Practices 

The use of treated sewage in fish farming aligns with the principles of sustainable aquaculture. It 
promotes the efficient use of resources, reduces waste and supports the health of aquatic ecosystems. 
This approach also aligns with circular economy models, where waste products are repurposed and 
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reused for creating a more sustainable and resilient aquaculture industry. Adopting these practices in 
fish farms can improve their environmental impact, enhance their economic viability and contribute to 
global food security in a sustainable manner [5]. 
 

ECOLOGICAL CHALLENGES 

Pathogen Risk 

Disease Transmission 

One of the primary concerns with using treated sewage in fish farming is the potential for pathogens 

to affect both fish health and human consumers. Pathogens, such as bacteria, viruses and parasites can 

be present in inadequately treated sewage, posing significant risks of disease transmission. In fish, these 

pathogens can cause a variety of diseases, leading to poor health, reduced growth rates and increased 

mortality. The presence of such pathogens not only affects the fish population but also has economic 

implications for fish farmers due to potential losses in stock. 

 

Public Health Concerns 

Consumption of fish exposed to untreated or inadequately treated sewage risks transmitting zoonotic 

diseases to humans. High-profile outbreaks linked to contaminated aquaculture products underscore the 

importance of rigorous treatment and monitoring processes [6]. Advanced pathogen removal methods, 

including UV disinfection and ozonation, have been shown to enhance effluent safety, safeguarding 

public health. UV disinfection works by exposing wastewater to ultraviolet light, which inactivates 

microorganisms by damaging their DNA, preventing replication. Figure 1 describes Ecological 

Challenges caused by use of Treated sewage in Aquaculture. Ozonation involves the use of ozone gas, 

a powerful oxidizing agent, to destroy pathogens and degrade organic pollutants, offering an additional 

layer of safety and efficacy. 

 

 
Figure 1. Ecological challenges caused by use of treated sewage in aquaculture (Fedorova G, 2022) 

[3]. 

 

CHEMICAL CONTAMINANTS 

Bioaccumulation 

Treated sewage may contain trace amounts of pharmaceuticals, heavy metals and other chemicals 

that can accumulate in fish tissues over time (Rosenbaum et al., 2013). This accumulation, known as 

bioaccumulation, poses significant risks to both human health and wildlife. Persistent organic pollutants 
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(POPs) and heavy metals can build up in the food chain. These contaminants bioaccumulate in fish 

tissues and its presence in fish tissues can lead to neurological health impacts and developmental 

disorders, when consumed [7]. emphasizes that long-term consumption of fish with bioaccumulated 

toxins can lead to neurological disorders and developmental issues, necessitating enhanced effluent 

quality monitoring. 

 

Endocrine Disruption 

Endocrine-disrupting chemicals (EDCs) in treated sewage interfere with hormonal systems in fish, 

affecting reproduction and growth. Studies have documented reproductive failures, and population 

declines among fish exposed to EDCs, underscoring the need for improved sewage treatment 

technologies and stringent effluent standards. 

 

NUTRIENT OVERLOAD 

Eutrophication and Hypoxia 

Nutrient overload, especially from excess nitrogen and phosphorus, is a key driver of eutrophication 

in aquatic environments. These nutrients, often found in treated sewage and agricultural runoff, fuel the 

rapid growth of phytoplankton, which can lead to harmful algal blooms (HABs). When these blooms 

die and decompose, they consume large amounts of dissolved oxygen, creating hypoxic (low oxygen) 

conditions. This depletion of oxygen disrupts the respiration of aquatic organisms, leading to fish kills, 

reduced biodiversity, and dead zones, areas where life is unsustainable. In marine and freshwater 

systems alike, eutrophication and hypoxia are major environmental concerns, as they impair water 

quality and ecosystem health. 

 

Nutrient Imbalance and Water Quality 

In addition to fostering HABs, nutrient overload can also cause imbalances in water chemistry, such 

as altered pH and reduced water clarity. These changes can have far-reaching effects on aquatic 

organisms, including fish, shellfish, and aquatic plants, which depend on stable water conditions for 

survival and growth. High nutrient levels can lead to excessive plant growth, such as the overproduction 

of aquatic weeds, further choking ecosystems and reducing oxygen levels. The degradation of water 

quality can also affect human health by impacting the safety of drinking water sources and recreational 

areas [8]. 

 

Mitigation Strategies for Nutrient Overload 

Several strategies are being explored to mitigate nutrient overload in aquatic environments. One of 

the most promising approaches is constructed wetlands, which utilize natural processes to filter nutrients 

from wastewater. These systems use plant roots, microbial activity, and substrate materials to remove 

nitrogen and phosphorus, improving water quality before it is discharged into larger bodies of water. 

Integrated Multi-Trophic Aquaculture (IMTA) is another effective approach, where fish farming 

operations incorporate the cultivation of plants (such as seaweed) and shellfish. The plants and shellfish 

absorb excess nutrients from the water, reducing the environmental impact of the fish farming activities. 

IMTA has proven particularly effective in coastal areas where fish farms discharge large volumes of 

nutrient-rich effluents. 

 

BIODIVERSITY IMPACT 

Ecosystem Disruption and Invasive Species 

The introduction of treated sewage into aquatic ecosystems can lead to significant shifts in habitat 

conditions, which in turn impact local biodiversity. Nutrient-rich environments often favor the growth 

of invasive species, which are adapted to thrive in altered conditions, including those created by nutrient 

overload. These invasive species can outcompete native organisms for resources, such as food and 

space, and disrupt the structure of the ecosystem. This process can lead to a reduction in species 

diversity, with native fish, plants, and invertebrates being displaced by more aggressive, non-native 

species. 
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For example, excessive nutrient levels can encourage the growth of invasive algae species, which can 

crowd out native aquatic plants and disrupt the food web. In freshwater systems, the introduction of 

invasive species, like zebra mussels or Asian carp, can result in the loss of native species and alter the 

ecological balance of the environment. These changes can have long-term effects on the sustainability 

of ecosystems, reducing their ability to provide essential ecosystem services, such as water filtration, 

carbon sequestration, and habitat for other species [9]. 

 

Habitat Degradation 

In addition to promoting invasive species, nutrient overload can degrade habitats that are essential 

for native biodiversity. For instance, excessive algae growth can smother coral reefs, seagrass beds, and 

other important marine habitats. In freshwater systems, nutrient pollution can lead to the overgrowth of 

aquatic plants, which can block sunlight and reduce oxygen levels, making it difficult for other 

organisms to thrive. This habitat degradation can be particularly harmful to species that are already 

threatened or endangered, as it reduces the availability of suitable habitats for breeding, feeding, and 

shelter. 

 

Mitigation Strategies for Biodiversity Impacts 

To protect biodiversity in the face of nutrient overload, it is crucial to implement policies and 

practices that reduce nutrient pollution and promote ecosystem resilience. One such strategy is the 

establishment of nutrient management plans for agriculture, wastewater treatment facilities, and 

aquaculture operations. These plans can include measures, such as optimizing fertilizer use, improving 

wastewater treatment processes, and reducing nutrient discharge into water bodies. 

 

Additionally, regular monitoring and assessment of water quality and biodiversity are essential for 

detecting early signs of ecosystem disruption. By tracking nutrient levels, algal blooms, and the health 

of key species, it is possible to implement targeted interventions before damage becomes irreversible. 

Restoration projects, such as the restoration of wetlands, riparian zones, and degraded coral reefs, can 

also help to rehabilitate ecosystems and enhance their ability to withstand nutrient stress [10]. 

 

CONCLUSIONS 

The use of treated sewage in fish farming offers a promising path toward sustainable aquaculture, 

balancing the increasing global demand for fish with the need for ecological conservation. This strategy 

not only conserves freshwater resources but also provides a nutrient-rich environment for aquaculture 

systems, reducing dependency on chemical fertilizers and enhancing cost-effectiveness. However, the 

integration of treated sewage presents significant ecological challenges, including the risks of pathogen 

transmission, bioaccumulation of contaminants, and nutrient overload. These issues can impact both 

fish health and public safety. To mitigate these risks, advanced treatment technologies, stringent 

monitoring, and effective risk management strategies are essential. With appropriate safeguards, treated 

sewage can contribute to resource conservation, pollution reduction, and the sustainable growth of 

aquaculture. 
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