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Introduction

This NSF grant is focused on Chemicals of Emerging Concern (CECs)/organic 

micropollutants

Å refer to man-made organic chemicals (e.g., Atrazine, caffeine, sucralose)

Å natural toxins (e.g., cyanotoxins)

Å are being detected with increasing frequency at low levels 

Å can be found in aquatic environments such as lakes

Å not regulated due to lack of information

Å There is growing concern about the challenges to the Nation's drinking-water 

system and the safety of the water systems that supply it. 

Å In citizen science, members of the public voluntarily assist in the scientific 

process, engaging in activities that may include conducting scientific experiments, 

collecting and analyzing data, making new discoveries, and helping to solve 

complex problems.  

(Source: National Science Foundation Announcement, 2017)
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An exploratory collaborative research project
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Å Interdisciplinary and integrative (multi-prong approach)

Å Participation of both academic and practice-oriented investigators



6

An exploratory collaborative research project

Our goal is to ñEvaluate the feasibility of establishing an educational and training-

based framework to facilitate citizen monitors in collaborating with professional 

researchers to investigate the prevalence of chemicals of emerging concern.ò

What does that mean in practice?

Å Technological improvements now make it easier for researchers and citizen 

scientists to look at Chemicals of Emerging Concern (CECs) in our lakes

ÅThere isnôt much information as to which CECs may be in lakes, in what 

concentrations, how widespread they are, and how significant the problem is

Å This project provides an opportunity to do some exploratory research into 

these questions ïto collect data for chemicals that we still donôt know the 

benchmarks for and whether they are a significant health risk 

Å This project is primarily about the feasibility of a collaborative effort between 

citizens and researchers for collecting information and documenting the 

nature and extent of CECs in our lakes

Å This is a learning process.  No regulatory actions will be taken as a result of 

this project
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Chemicals of emerging concern (CECs): Invisible yet ubiquitous

Å News reports of CECs being detected in aquatic environments.

2016

Image sources: (1) waterfiltercrock.com (2) riverkeeper.org (3) syracuse.com (4) timesunion.com 
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CECs originate from diverse points and diffuse sources

Kolpin et al., ES&T, 2002; Schwarzenbach et al., Science, 2006; Reemtsma et al., ES&T, 2016; Richardson and Ternes, Anal. 

Chem., 2017; Bradley et al., ES&T, 2017; Hollender et al., ES&T, 2017.

Algae blooms are a potential source of cyanotoxins but algae and the nutrients necessary 
for their growth are not considered contaminants themselves. 

Septic
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CECs occur as complex mixtures in the receiving water bodies

Under certain conditions, blue-green algae may produce cyanotoxins within a lake. 
Cyanotoxins have been categorized as CECs due to their potential health effects on 
humans and animals.
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CECs may cause adverse (and often unknown) ecosystem effects

Kidd et al., PNAS, 2007; Vajda et al., ES&T, 2008; Malaj et al., PNAS, 2014; Stehle and Schulz, PNAS, 2015; Rosi et al., 

Ecosphere, 2018.
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Current CEC monitoring by professional researchers

Å Government agencies

Å U.S. EPA

Å U.S. Geological Survey

Å Intergovernmental research consortia

Å NORMAN Network

Image sources: Bradley et al., ES&T, 2017; NORMAN network: www.norman-network.net


