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Problem Statement 

Watersheds provide an important physical link between agricultural and urban settings and can impact 
human health in many ways. Surface water has been identified as an important vehicle by which 
zoonotic pathogens and veterinary chemicals can reach human populations via direct contact, 
consumption, or use as irrigation for food crops. Of particular interest are the biological effects of 
veterinary chemicals on both pathogenic and commensal bacterial communities, including the impact of 
antibiotics, hormone, and their degradation products on the enrichment and persistence of antibiotic 
resistant bacteria, antibiotic resistance genes, and ecosystem functions such as nutrient cycling and 
water quality. At present there is no consensus on how to quantify benefits or risks associated with the 
use of veterinary pharmaceuticals. This project will bring together a diverse group of academic and 
applied professionals to prioritize which zoonotic pathogens and veterinary chemicals are most relevant 
for improving human clinical outcomes. We will collect data to quantify the real costs, risks, and benefits 
of using veterinary pharmaceuticals on environmental, ecological, and human health. Because 
application of livestock manure and wastewater in agricultural watersheds is the primary route for the 
delivery of veterinary pharmaceuticals, antibiotic resistant bacteria, and resistance genes to the 
environment, changing management through improved storage, handling, and application strategies will 
be evaluated and implemented to reduce potential impacts.  

Research Objectives 

1) Prioritize expected contaminants and resulting biological impacts resulting from manure and 
wastewater application in agricultural watersheds using information currently available in the 
literature.   

2) Determine which management strategies can have the greatest influence in minimizing 
potential impacts by evaluating previous studies and conducting additional field and laboratory 
studies to provide the required information.  

3) Evaluate stakeholder interests and determine what strategies will be most effective at delivering 
more thorough information and result in a change of behavior. 

Research, Extension and Education Outcomes 

Create and disseminate (print and digital) an open access manual of validated methods for tracking 
pharmaceuticals, resistant bacteria, and resistance genes in ag-impacted samples. Audience and media 
(direct mail, website, mobile apps, animations, etc.) research will determine effective ways to 
communicate information.  

 



Develop a communication network to connect scientists and non-scientist stakeholders that will provide 
a framework for active engagement of farmers and producers in deciding which applied control 
strategies to evaluate, and that will establish long-term working relationships to facilitate successful 
applied implementation and troubleshooting of the selected management strategies. 

Create and execute an educational public service announcement campaign for the selected 
management strategy package that is specifically targeted for farmers and producers. The integrated 
campaign would include interactive media (social media, websites, mobile apps, interactive displays), 
traditional media (print, TV, radio PSA), and public relations tactics to communicate consistent 
messaging across media types for maximum effectiveness. 


