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Environmental Toxicology and Medicine: 

Endocrine-Disrupting Chemicals in Drinking Water 

 

Abstract 

This paper examines the sources, health impacts, and treatment challenges posed by 

endocrine-disrupting chemicals (EDCs) in drinking water. EDCs, such as bisphenol A (BPA) 

and phthalates, have been detected in various water sources, raising serious public health 

concerns. Key areas of focus include EDC sources, their effects on human health—especially 

reproductive health—and the limitations of current water treatment processes in effectively 

removing these contaminants. A multidisciplinary approach, involving scientific research, 

advanced treatment technologies, and regulatory action, is essential for mitigating the risks 

posed by EDCs in drinking water. 

Introduction 

Endocrine-disrupting chemicals (EDCs) have garnered significant attention due to 

their ability to interfere with the body’s hormonal systems. EDCs, found in drinking water 

across the globe, pose substantial health risks, particularly to reproductive, developmental, 

and metabolic health. This paper explores the pathways through which EDCs enter drinking 

water sources, their associated health risks, the efficacy of current treatment technologies, and 

the role of stakeholders in addressing this issue. And the research question that guides this 

project is: How effective are current water treatment processes in removing 

endocrine-disrupting chemicals, and what are the associated health risks of these chemicals in 

drinking water? The need for enhanced water treatment methods and regulatory oversight is 

underscored to ensure public health protection. 
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Sources and Presence of EDCs in Drinking Water 

The primary environmental and health-related problem addressed in this project is the 

contamination of drinking water with EDCs. These chemicals can originate from various 

sources,  including agricultural runoff, industrial discharges, and wastewater effluent 

(Tapsafe) . Common EDCs include bisphenol A (BPA), phthalates, pesticides, and synthetic 

hormones. (MDPI, 2021; International Journal of Environmental Science and Technology, 

2020). Their widespread use in consumer products and industrial applications significantly 

contributes to their prevalence in water sources, as illustrated in Figure 1, which provides a 

detailed depiction of EDC sources and their pathways into aquatic environments. This visual 

underscores the pervasive nature of EDCs and their potential to impact both environmental 

and human health ( Yi Xiao) 

 

Figure 1: Simple illustration of contributing factors of EDC contamination in 
water systems from China 
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Health Effects of EDCs 

The health impacts of EDCs are extensive due to their ability to mimic or disrupt 

natural hormones. The primary health concerns include: 

1. Reproductive Health: 

    Endocrine-disrupting chemicals, particularly bisphenol A (BPA) and phthalates have 

been shown to detrimentally impact reproductive functions by disrupting natural hormone 

synthesis and signaling. Studies indicate that EDC exposure may lead to developmental 

abnormalities in reproductive organs, reduce fertility rates, and potentially induce infertility 

through hormone level alteration (MDPI, 2020). 

2. Cancer: 

   Research has shown a correlation between EDC exposure and increased risks of 

hormone-dependent cancers, such as breast and prostate cancer, due to the chemicals’ ability 

to mimic natural hormones. For example, diethylstilbestrol (DES), a synthetic estrogen 

previously prescribed to pregnant women, is a well-documented EDC linked to heightened 

cancer risks. These substances can bind to hormone receptors, altering cellular signaling and 

gene expression, which may lead to uncontrolled cell growth and tumor formation. (MDPI, 

2021). 

3. Developmental and Neurological Effects: 

    Exposure to EDCs during critical periods of development, such as in utero and early 

childhood, can lead to developmental delays, neurological disorders, and long-term health 

issues. EDCs can cross the placenta and accumulate in the fetus, posing significant risks 

(Endocrine Society, 2022; Water, 2021). 
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4. Metabolic Disorders: 

    EDCs are also associated with metabolic disorders like obesity and diabetes. These 

chemicals can interfere with hormone regulation, such as obesity and diabetes, due to their 

ability to interfere with hormone regulation and metabolic processes. affecting metabolism 

and increasing the risk of metabolic diseases. These mechanisms demonstrate how exposure 

to EDCs can disrupt hormonal pathways, increasing the risk of metabolic diseases  (IJEST, 

2020). 

Water Treatment and Distribution System 

The water treatment and distribution system encompasses the entire process from 

sourcing water to delivering it to consumers. This includes the extraction of water from 

natural sources, its treatment at water treatment plants, and its distribution through municipal 

networks.  

Key components of this system listed below are more effective but also more costly 

and not universally implemented, this includes: 

- Filtration 

- Chemical treatment (e.g., chlorination) 

- Advanced distribution infrastructure and treatment technologies  

- Activated carbon filtration  

- Ozonation  

- Advanced oxidation processes 

Continuous research and development are necessary to improve these technologies 

and make them more accessible (Water, 2021; International Journal of Environmental Science 
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and Technology, 2020). Understanding how EDCs enter and persist in this system is crucial 

for developing effective mitigation strategies. 

Local Water Quality Data  

To provide a comprehensive analysis of EDCs in local drinking water, it is essential to 

consult data from local water municipalities. For instance, Pierce County's annual water 

quality reports detail the presence and concentration of various contaminants, including 

EDCs, in the local water supply. This data can offer valuable insights into the effectiveness of 

current treatment processes and highlight areas requiring improvement. Pierce County's 2023 

Water Quality Report indicates the presence of trace levels of EDCs, such as BPA and certain 

pharmaceuticals, in the local water supply, as seen in Figure 2. While these levels are below 

the regulatory limits set by the Environmental Protection Agency (EPA), their presence 

underscores the need for continuous monitoring and advanced treatment technologies to 

ensure the safety of drinking water  (Pierce County) . 

 

Figure 2: Statistical analysis of water quality in streams and rivers within the Tacoma 
area 
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Stakeholders and Their Roles 

Addressing the issue of EDCs in drinking water requires a collaborative effort from 

various stakeholders: 

1. Scientific Researchers and Experts: 

Researchers provide critical expertise and guidance on detecting and mitigating 

EDCs. Their work is essential for understanding the mechanisms of EDCs and developing 

effective removal technologies. 

2. Water Treatment Facilities: 

These facilities can provide data on current treatment processes and collaborate in 

testing and implementing advanced methods to remove EDCs from drinking water. 

3. Environmental Protection Agencies (EPA, local environmental departments): 

Regulatory bodies offer guidelines, data, and potential funding for research and 

infrastructure improvements. Their role is crucial in setting safety standards and regulations 

to protect public health. 

4. Public Health Organizations: 

These organizations help assess the health impacts of EDCs and develop community 

outreach programs to raise awareness and promote preventive measures. 

5. Community Groups and Advocacy Organisations: 

These groups play a vital role in raising awareness about the risks of EDCs, 

advocating for policy changes, and supporting community-based initiatives to ensure safe 

drinking water. 
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Discussion 

The persistence of EDCs in drinking water, despite existing treatment protocols, calls 

for a reassessment of current strategies. Advanced technologies like AOPs and granular 

activated carbon (GAC) filters are effective but require further research to make them 

economically feasible on a larger scale. Additionally, stakeholder collaboration is crucial in 

addressing regulatory gaps, advancing treatment technologies, and promoting community 

awareness about the risks of EDC exposure. Continuous monitoring and innovation in 

treatment technology are essential steps in ensuring safe drinking water. 

Conclusion 

The presence of endocrine-disrupting chemicals (EDCs) in drinking water 

underscores an urgent need for improved environmental stewardship, public health 

protections, and technological advancements. This study aimed to highlight the sources, 

health impacts, and treatment challenges associated with EDC contamination, using insights 

from local water quality data to underline the limitations of current practices. Addressing this 

issue requires collaborative, multidisciplinary solutions: advancing affordable and scalable 

water treatment technologies, updating regulatory standards to reflect the evolving science, 

and fostering community awareness and advocacy. Preventive measures to reduce EDCs at 

the source—such as better industrial waste management and safer chemical alternatives—are 

equally crucial. Future efforts must emphasize innovation, collaboration, and proactive policy 

changes to safeguard drinking water and protect public health, ensuring the long-term 

sustainability of water resources. 

 

 

 

7 



                                                                                                                                                   Martin Ho 

References 

 

1. Gonsioroski, Andressa, et al. “Endocrine Disruptors in Water and Their Effects on the 

Reproductive System.” International Journal of Molecular Sciences, vol. 21, no. 6, 

Jan. 2020, p. 1929. www.mdpi.com, https://doi.org/10.3390/ijms21061929. 

2. Gałązka, Agnieszka, and Urszula Jankiewicz. “Endocrine Disrupting Compounds 

(Nonylphenol and Bisphenol A)–Sources, Harmfulness and Laccase-Assisted 

Degradation in the Aquatic Environment.” Microorganisms, vol. 10, no. 11, Nov. 

2022, p. 2236. PubMed Central, https://doi.org/10.3390/microorganisms10112236. 

3. Puri, M., et al. “A Global Overview of Endocrine Disrupting Chemicals in the 

Environment: Occurrence, Effects, and Treatment Methods.” International Journal of 

Environmental Science and Technology, vol. 20, no. 11, Nov. 2023, pp. 12875–902. 

DOI.org (Crossref), https://doi.org/10.1007/s13762-022-04636-4. 

4. Wang, Liang-Jen, et al. “Interrelationships among Growth Hormone, Thyroid 

Function, and Endocrine-Disrupting Chemicals on the Susceptibility to 

Attention-Deficit/Hyperactivity Disorder.” European Child & Adolescent Psychiatry, 

vol. 32, no. 8, Aug. 2023, pp. 1391–401. DOI.org (Crossref), 

https://doi.org/10.1007/s00787-021-01886-4. 

5. Gereckea, Andreas C., et al. “Brominated Flame Retardants – Endocrine-Disrupting 

Chemicals in the Swiss Environment.” CHIMIA, vol. 62, no. 5, May 2008, p. 352. 

DOI.org (Crossref), https://doi.org/10.2533/chimia.2008.352. 

6. Sajedian, Ali Asghar, et al. “Quantitative Risk Assessment of Respiratory Exposure to 

Acrylonitrile Vapor in Petrochemical Industry by U.S. Environmental Protection 

Agency Method: A Cross-Sectional Study.” Medical Gas Research, vol. 13, no. 3, 

8 

https://doi.org/10.3390/ijms21061929
https://doi.org/10.3390/microorganisms10112236
https://doi.org/10.1007/s13762-022-04636-4
https://doi.org/10.2533/chimia.2008.352


                                                                                                                                                   Martin Ho 

July 2023, pp. 142–48. DOI.org (Crossref), 

https://doi.org/10.4103/2045-9912.350859. 

7. Water Quality. https://open.piercecountywa.gov/stories/s/Water-Quality/kb4i-s4u5/. 

Accessed 3 Dec. 2024. 

8. Xiao, Yi, et al. “Review of Endocrine Disrupting Compounds (EDCs) in China’s 

Water Environments: Implications for Environmental Fate, Transport and Health 

Risks.” Water Research, vol. 245, Oct. 2023, p. 120645. ScienceDirect, 

https://doi.org/10.1016/j.watres.2023.120645. 

9 

https://doi.org/10.4103/2045-9912.350859
https://open.piercecountywa.gov/stories/s/Water-Quality/kb4i-s4u5/
https://doi.org/10.1016/j.watres.2023.120645

	Water Treatment and Distribution System 

