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What'’s in Our Water?

How pharmaceuticals pollute our rivers, lakes, and oceans — and why treatment

systems don’t completely eliminate them

When we hear the term “water pollution,” we often think of oil spills or plastic floating in the
ocean. However, another quieter and less visible form of pollution is increasingly being

detected in our water sources: pharmaceuticals.

Trace amounts of medications — including antibiotics, pain relievers, hormones, and other
prescription and over-the-counter drugs — have been found in lakes, rivers, groundwater, and
even some drinking water supplies around the world. Although these concentrations are
typically very low, their widespread presence raises important environmental and public health

questions.

How Do Pharmaceuticals End Up in Our Water?
Most pharmaceutical contamination comes from everyday use.

When people take medications, the body does not fully break them down. Small amounts are
excreted and enter wastewater systems through household plumbing. Additional pathways

include:

e Medications flushed down sinks or toilets
e Topical creams and medicated shampoos washed off during bathing
e Agricultural runoff from livestock treated with antibiotics or hormones

e Effluent from hospitals and, in some regions, pharmaceutical manufacturing facilities

All of these sources can ultimately reach wastewater treatment plants.

Why Wastewater Treatment Doesn’t Completely Remove Pharmaceuticals
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Most wastewater treatment plants were designed decades ago to remove organic waste,
nutrients, and pathogens — not trace synthetic chemicals.

While some pharmaceuticals are partially removed during treatment, many compounds are
chemically stable and persist through conventional processes. Factors that limit removal

include:

e Chemical stability that makes compounds difficult to break down
e Very low concentrations that are challenging to fully filter

e Transformation during treatment into byproducts that may still have biological activity

Advanced treatment technologies — such as activated carbon filtration, ozonation, or
membrane systems — can improve removal, but these systems are not yet widely

implemented in all facilities.

Where Do These Pollutants Go?

After treatment, wastewater is discharged into rivers, lakes, or coastal waters. From there,

pharmaceuticals may:

e Remain dissolved in the water

e Accumulate in sediments

e Be absorbed by fish and aquatic organisms

e Contribute to downstream drinking water sources

Although drinking water treatment further reduces concentrations, trace levels have been

detected in some systems globally.

Why Is This Important?

Even at low concentrations, long-term environmental exposure raises concerns. Research

suggests potential impacts such as:

e Harm to aquatic life and plant ecosystems
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e Disruption of reproductive systems in fish (particularly from hormone residues)
e Contribution to antibiotic-resistant bacteria

Current evidence indicates that levels detected in treated drinking water are generally far
below established safety thresholds for immediate human health effects. However, scientists

continue to study potential long-term and cumulative impacts.

What Can Be Done?
Several practical steps can help reduce pharmaceutical pollution:

e Modernize wastewater treatment infrastructure
e Support development of environmentally degradable medications (“green pharmacy”)
e Use medication take-back programs instead of flushing unused drugs

e Raise public awareness and encourage policy investment in water protection

Addressing this issue requires collaboration between healthcare systems, regulators,

manufacturers, and communities.

Final Thoughts

Pharmaceuticals in water are largely invisible — but they are measurable. As our ability to

detect trace contaminants improves, so does our responsibility to respond thoughtfully.

By understanding how these substances enter water systems and supporting practical

solutions, we can better protect ecosystems, wildlife, and future generations.
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