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One emerging group of contaminants introduced by human activities are trace organic 

contaminants (TOCs) which include antimicrobials, sunscreens, antibiotics, fragrances, and 

prescription drugs. These compounds enter aquatic ecosystems primarily through wastewater 

from human use and incorrect disposal. The abundance of TOCs in aquatic systems has been 

well established. Effects on aquatic organisms have been measured across trophic levels on 

multiple endpoints such as reproduction, mortality, and biodiversity; however, effects on primary 

producers are less understood. As primary producers, algae have the potential to drive both 

community structure and function in aquatic ecosystems. The effects of five TOCs 

(acetaminophen, carbamazepine, DEET, sulfamethoxazole, and triclosan) on algal community 

structure and function were measured both in situ in stream environments and in vitro through 

use of Pharmaceutical Diffusing Substrates (PhDS) and mesocosms amended with TOC 

concentrations. Overall differences were recorded among treatments with respect to community 

structure, but not overall algal function. Specifically, differences occurred among treatments in 

growth when measured as cell density, as well as among abundance of specific algal groups. Key 

differences were seen in community structure among genera during in situ exposure with 



Nitzschia abundance higher in every treatment compared to the control except for PhDS 

compounds exposed to DEET. Additionally, because of the pathways in which these compounds 

enter the environment, and the effects seen across trophic levels, it is important to understand 

how to affect individual behavior to mitigate environmental impacts. Thus, this issue was used as 

an educational topic to assess what communication modes are most effective at transmitting 

information and affecting attitudes and behavior choices. The second portion of this study was 

done with 291 students at three schools in Delaware County. Students were given a pre-survey 

consisting of demographic, attitude, and scenario questions followed by exposure to one of three 

communication modes: website, video, or pamphlet. Following information exposure, students 

completed a similar post-survey. Student responses indicated the website and pamphlet were 

more effective at transmitting knowledge in the short-term as well as potentially changing 

student behavior choices. Additionally, the pamphlet seemed most effective at influencing 

student attitudes about the environment. While the video did transmit knowledge, and affect 

student behavior choices, these effects were often less pronounced than the website and 

pamphlet. Future research replicating this work with other environmental issues and other 

demographics may yield more insight into whether these findings can be applied broadly. 

 

  

 


