Wastewater Disposal from Ships and Its Impacts on ocean ecosystems

Ships do not just carry goods or passengers, they also generate a huge amount of dirty
water while doing so. That water, known as wastewater, could contain things like heavy metals,
bacteria, and fragments of plastic. When it washes back into the sea, it harms fish, coral, and
other ocean animals, and even continues to affect people through seafood or swimming areas
(National Institute of Health; Folbet et al.) Oceans control climate and provide food and jobs for
billions of people, but when they are polluted, the damage of it extends beyond the ocean.

Research Question: How actually good are ship wastewater treatment systems at
safeguarding the oceans, and what kind of upgrades are needed to make them better?

Pollutants and Environment Impact
Ships produce a lot of wastewater from cooking, cleaning, and bathrooms. The National Institute
of Health (2024) points out that wastewater carries metal and chemicals that interfere with how
fish and other sea creatures grow and reproduce. Some of it goes into the ocean floor, some of it
is eaten up the food chain and ends up reaching humans who eat seafood. In other words, it isn’t
just dirt- filled water it is a toxic substance that remains in the ocean for years.

Microplastics is another huge issue. Forbet et al (2022) found that the treatment systems
on cruise ships do not keep the fragments of fiber that peel off from clothing in the laundry
process in laundry water. Microplastics are small enough to be consumed by plankton, so they
spread fast into the ecosystem. The study explains that the ship filters were made to remove
bacteria, not plastic. So the plastic is again released into the ocean.

The NIH (2024) also mentions recent cleaning technologies like membrane filters and

chemical oxidation that would eliminate even greater pollutants. The bad news is that those



systems are expensive and hard to run in ships. We already have the science to solve part of the
problem, but most companies don’t because there aren’t strong enough regulations for them to
need to.

Treatment Limits and Technological Challenges
Van der Schyff et al. (2025) sampled treated wastewater in Arctic cruise expeditions and still
found 160 chemical compounds, including painkillers and antibiotics. Because of the extremely
cold water, the chemicals stay in the environment for a long time. The authors show that
traditional biological treatment does not destroy new synthetic products. Because most of the
systems were created many years ago, before the chemicals were widespread. In other words,
ships are restricted, with little room, little people, and huge expense. So even if the ship wants to
treat its wastewater it cannot do it regularly.

Policy issues
The King County (2007) report illustrates how much less restricted ship regulations were
compared to city wastewater regulations. Even though the report is old, it remains true to what is
relevant today: every region has different standards, and it’s hard to make anything stay once
ships get out into international waters. Most ships can dump treated water a few miles off the
coast according to the law, but currents funnel that same contamination right back onto beaches.
So even when the ships are technically right according to the law, the environment still ends up
paying the cost.

Nowadays rules target bacterias and nutrients, not plastic or medications, which are not
among the largest threats to the ocean animals. This proves how the policy system is behind.

Synthesis



All the four sources connect to the same idea: ship wastewater continues to cause damage to the
ocean as a result of both technologies and policies falling behind.

Scientists (NIH; Forbet et al.) describe the growing mixture of toxic substances that make their
way into the water. Engineers (van der Schyff et al.) tell how treatment systems still cannot
remove all those chemicals. Policymakers (King County) report that enforcement is weak.

These are connected point of views, the technology and regulation gap support each
other. Even when they meet current regulations, they continue to release water filled with
harmful pollutants that built up over so many years

Possible Solutions
Researchers have suggested two paths. First, avoid pollution. Folbert et al (2022) promote
laundry filters and biodegradable cleaning products to minimize microplastics. It;s cheaper and
easier than reengineering each one of the ship's systems.

Second, strengthen technology and policies at the same time, sophisticated filtration and
oxidation machinery that cleanse water further if it was utilized regularly by ships, according to
the NIH (2024). Governments can do this by aligning with the International Maritime
Organization’s global standards and by rewarding companies that achieve superior quality
discharges.

The King County (2007) report also reminds that nothing beats supervision, and even
strong systems can fail if inspections are not frequent and records are not shown. Real change
depends on open data and global cooperation so no ship can hide its pollution with the gaps in
the law.

Conclusion



Environmentally, ship wastewater continues to be a serious problem, treated water still has
dangerous chemicals such as heavy metals, plastics, and chemicals that kill marine life and end
up in humans due to seafood consumption. Technology and laws won't fix itself, the best solution
is a combination of new equipment and the enforcement of laws. Preserving the sea involves

treating wastewater, and if it doesn’t change soon, the effects of it may be felt for generations.
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