
Final Draft: To Flush or Not to Flush? Damaging effects on streams of flushing 
pharmaceuticals.   
 
Picture a stream, the cleanest and most picturesque mountain stream you’ve ever seen. Crisp 

and clear bubbling water teeming with life beyond your naked eye. Now think about that 

stream being muted with harmful chemicals. Not only that, what if you helped to put those 

pharmaceuticals there? When we flush old medications where do they go? They do not just 

disappear but rather play a huge role in the detriment of streams both urban and suburban.  

 

Currently a major problem facing microbial life in streams and urban streams in particular is 

that of pharmaceutical drugs such as acetaminophen, caffeine, and antibiotics as well as 

personal care products that are infiltrating into our stream water. These pharmaceutical drugs 

reach the water through a variety of methods, but the most common method is through 

improper disposal of medications, such as flushing old medications down the drain expecting 

them to, “just disappear.” These medications do not just disappear but rather build up in our 

water ways and cause a wide array of problems for stream life. This is problematic because 

scientists do not yet understand how these drugs breakdown.  

 

Microbial life is very important for our streams because they are the lowest level of stream 

food webs. Without microbial life other species would struggle to survive and some species 

would even have difficulty surviving.  Microbial life is made up of many organisms such as algae 

and bacteria among others. What will negatively affect these organisms ultimately works its 

way up the food web to larger species.  Microbial life is very sensitive to change that occurs in 

the water. Therefore, when pharmaceuticals reach the water microbial life is already feeling the 

negative effects. The drugs that we flush have a greater impact on microbial life than we first 

thought.  

The research team who conducted the samples discussed the many damaging effects of 

pharmaceutical drugs on microbial life. A major effect that pharmaceuticals have on microbial 

life are the means in which these organisms live. One of the biggest threats that pharmaceutical 

drugs are having on stream organisms are impacts on respiration or breathing rates. Another 



damaging effect of pharmaceutical drugs getting to the water is bacteria experiencing repeated 

exposure to drugs in urban and suburban streams. The scientists found that this was producing 

bacteria that was becoming highly resistant. In Figure 2 we see the response of bacteria to the 

pharmaceuticals. The dashed line shows that there was no effect of exposure on the drug. As 

part of studies like these, scientists are working to better understand how drugs breakdown 

because currently there is little understanding on the process. By understanding the science 

behind drug makeup and how the pharmaceutical drugs breakdown it will be easier for 

scientists to tackle this issue.  

 

In March of 2012, a group of scientists through the Rosi lab measured the levels of a variety of 

pharmaceutical drugs in four streams near Baltimore, Maryland. They used a method of 

sampling to collect water samples to be tested for varying levels of pharmaceuticals. Essentially, 

they collected water for two weeks through a special sponge. The water was absorbed through 

this sponge and was collected after two weeks.  Through using this method, the researchers 

were able to get the best picture of the types and amounts of pharmaceutical drugs that were 

found in the water. This procedure was done for all four of the streams that were tested. The 

stream water samples were collected and then frozen and shipped to a lab to be studied. The 

researchers found that all of the streams tested positive for pharmaceuticals, but the urban 

streams had higher levels of pharmaceuticals compared to suburban. Figure 1 shows the level 

of pharmaceuticals in all of the streams ranging from most suburban to most urban. It was also 

found that urban streams had higher levels of morphine which is a breakdown component of 

heroin which can be reflective of the high drug use that occurs in Baltimore.  

 

There is no doubt that pharmaceuticals are making their way to our streams but what 

can be done to curb this problem? Educating the public on proper drug disposal and doing 

further scientific research on how common medications can break down is important for 

understanding how to repair and prevent streams from becoming a waste site.  

 

 



 

These streams and others that are being impacted in different areas in the country are 

used by many individuals for a variety of recreational purposes. We fish and boat in some of 

these places that are plagued with high levels of pharmaceuticals. As our human population 

continues to spread we are increasingly moving towards more urban populations. As we move, 

our environment also continues to see a shift, and will receive the ramifications of our choices 

of a fast-paced lifestyle often wanting to do what is easiest such as flushing medications rather 

than giving them to a drug take back program. It is important to educate the public on proper 

disposal methods to prevent these drugs from reaching the water.  

 
Figure 1 shows the level of pharmaceuticals found in the four streams. They are in order from most rural to most urban. 

 



 
Figure 2 shows the bacterial response ratio. 


