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Introduction

A There is growing concern about the challenges to the Nation's drinking-water
system and the safety of the water systems that supply it.

A 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)

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

A refer to man-made organic chemicals (e.g., Atrazine, caffeine, sucralose)
A natural toxins (e.g., cyanotoxins)

A are being detected with increasing frequency at low levels

A can be found in agquatic environments such as lakes

A not regulated due to lack of information



An exploratory collaborative research project

A Interdisciplinary and integrative (multi-prong approach)

A Participation of both academic and practice-oriented investigators
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An exploratory collaborative research project

Our goal is to fEvaluate 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.o

What does that mean in practice?

A Technological improvements now make it easier for researchers and citizen
scientists to look at Chemicals of Emerging Concern (CECSs) in our lakes

A There isno6t masdowhichi CECs mayde in lakes, in what
concentrations, how widespread they are, and how significant the problem is

A This project provides an opportunity to do some exploratory research into
these questionsit o col |l ect data for chemical
benchmarks for and whether they are a significant health risk

A 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

A This is a learning process. No regulatory actions will be taken as a result of
this project



Chemicals of emerging concern (CECE Invisible yet ubiquitous

A News reports of CECs being detected in aquatic environments.

EPA Warns Hoosick Falls, NY: Don't Drink PFOA ~ Algae toxins in Syracuse water
Contaminated Water system: What we know so far (and

what we don't)

2 O 1 5 Updated Sep 20, 2017; Posted Sep 20, 2017 2 O 1 7

POSTED ON DECEMBER 18,2015 BY CHRIS BEMIS

07.15.16 - CATEGORIES: WATER QUALITY. NEWS TYPES: PRESS RELEASES.

Study finds diverse set of 2016
pharmaceuticals and other
‘micropollutants’ in Hudson River
Estuary

Cornell scientists test for pesticides, pharmaceuticals and personal care products;
83 of 117 subsiances are detected

For Immediate Release: July 15, 2016

Gallery: Skaneateles Lake algae Bloom

2018 Testing reveals caffeine, other drugs lurking in Hudson River

Sewage systems dump medications for high blood pressure, ulcers, pain relief into the waters

By Brian Nearing Updated 5:15 pm, Monday, February 19, 2018 M f ¥ P &

Image sources: (1) waterfiltercrock.com (2) riverkeeper.org (3) syracuse.com (4) timesunion.com



CECs originatefrom diverse points and diffuse sources
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Algae blooms are a potential source of cyanotoxins but algae and the nutrients necess:
for their growth are not considered contaminants themselves.

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. 8



CECs occur as complex mixtures in the receiving water bodies

« Agricultural pesticides
* Animal drug products

* |ndustrial
chemicals

 Human-use pharmaceuticals
* Household chemicals

Under certain conditions, blugreen algae may produce cyanotoxins within a lake.
Cyanotoxins have been categorized as CECs due to their potential health effects on
humans and animals. 9



CECs may cause adverse (and often unknowngcosystem effects

Agricultural insecticides threaten surface
waters at the global scale

Sebastian Stehle and Ralf Schulz

PNAS May 5, 2015. 112 (18) 5750-5755; published ahead of print April 13, 2015.
https://doi.org/10.1073/pnas. 1500232112

Organic chemicals jeopardize the health of
freshwater ecosystems on the continental
scale

Collapse of a fish population after exposure
to a synthetic estrogen

Egina Malaj, Peter C. von der Ohe, Matthias Grote, Ralph Kilhne, Cédric P. Mondy,
Philippe Usseglio-Polatera, Werner Brack and Ralf B. Schafer

PNAS July 1, 2014. 111 (26) 9549-9554; published ahead of print June 16, 2014.
https://doi.org/10.1073/pnas. 1321082111

Karen A. Kidd, Paul J. Blanchfield, Kenneth H. Mills, Vince P. Palace, Robert E. Evans,
James M. Lazorchak and Robert W. Flick

PNAS May 22, 2007. 104 (21) 8897-8901; https://doi.org/10.1073/pnas. 0609568104

Reproductive Disruption in Fish Downstream from an Estrogenic
Wastewater Effluent

Alan M. Vajda*t, Larry B. Barbert, James L. Gray*, Elena M. Lopezt, John D. Woodling® and David O. Norris®
Department of Integrative Physiology, University of Colorado, UCB 354, Boulder, Colorado 80309, and U.S. Geological
Survey, 3215 Marine Street, Boulder, Colorado 80303
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Urban stream microbial communities show resistance to
pharmaceutical exposure

E. ). Rosig®, H. A. Bechtold, D. Snow, M. Rojas, A. ). Reisinger, ].]. Kelly

First published: 9 January 2018 | https://doi.org/10.1002/ecs2.2041

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. 10



Current CEC monitoring by professional researchers

A Government agencies
A U.S. EPA
A U.S. Geological Survey

a USGS

sctence for a changing world

A Intergovernmental research consortia
A NORMAN Network

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