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• Water 

o Weekly samples at all sites: pesticides, glyphosate, nutrients, 
major ions, sediment, and organic carbon 

o Selected weeks:  mercury, waste indicator compound, 
pharmaceuticals, and N and O isotopes 

o POCIS:  pesticides, waste indicator compound, 
pharmaceuticals, and estrogen assay test 

• Sediment  
o Chemistry: metals, PAHs, organohalogens, hormones, waste 

indicator compounds, radionuclides 
o Toxicity: Hyalella, Chironomus, mussels 

• Ecology  inverts, algae, fish, and habitat 

• Mercury concentration & Hg isotopes in fish 
 

 

Sampling 
 



Example Timeline – PNSQA 
Site type Sampling 13-Apr 20-Apr 27-Apr 4-May 11-May 

18-
May 

25-
May 1-Jun 8-Jun 15-Jun 22-Jun 

Regular Sites WATER CHEM 1 2 3 4 5 6 7 8 9 10   
n=76 POCIS           POCIS           
  SED CHEM/TOX                       

  ECO SURVEY                       
Reference Sites WATER CHEM             1 2 3 4   
n=12 POCIS           POCIS            
  SEDIMENT CHEM                       

  ECO SURVEY                       



Southeastern Stream Quality Assessment: 
Urban gradient with CAFO and flow alteration sites 

 



Microcystin in 
SESQA streams, 
2014 

NASA image of Lake Erie bloom. 

Loftin et al., 2016, ET&C 



Pharmaceuticals 

Bradley et al., 2016, ES&T 



Midwestern Stream Quality Assessment: 
Agricultural gradient with urban indicator sites 

 



2013 – record high nitrate in IA and MN 

Van Metre et al., 2016, Env. Poll. 



Nitrate and dry-year wet-year cycles 

2012 2013 

MSQA 



Dissolved pesticides in water 

Provisional data removed pending publication 
 



Polar Organic Chemical Integrative 
Sampler – POCIS  

Median of 62 compounds 
detected per POCIS 
(compared to 46 in matching 
discrete samples) 

Dave Alvarez 
Pete Van Metre 



Occurrence in water and POCIS generally were similar  

Provisional data removed pending publication 
 



 
                Pesticides in daily autosamplers  

Julia Norman 



 
High short-term variability in pesticides at 

Goodwater Creek, MO 

Provisional data removed pending publication 
 



 
                Sources of fine sediment 

210Pbex
  

t1/2 22 y 

Gellis et al., in press, J Environ Manage 

Uplands  
36%  

Channel 
64% 



Bifenthrin and DDE concentrations 
correlate to surface sediment sources 
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Invertebrate Metric 
• Multimetric Index (MMI) 

 

4 Explanatory Variables: 
• Contaminants: 

 
• Nutrients: 

 
• Habitat: 

 
 

 

 
 
 

    Invertebrate metrics modeled using  
Boosted Regression Tree methods  

 

Ian Waite 

Pyrethroid degradates (POCIS) 

Ammonia 

Channel geometry 
Substrate 

Example model: 
 



    To evaluate stressor conditions at each site:  
Rate each site as High-Medium-Low for each stressor  

 

Provisional data removed pending publication 
 



Focused Studies 
 

• Nitrogen cycling using continuous nitrate monitoring 
• Daily pesticide micro-auto samplers 
• Suspended and bed sediment sources 
• Algal toxins 
• eDNA – metagenomics identification of microbial, algal, and 

invert communities 
• Mercury in fish  
• Urban PAH and metal sources 
• Pharmaceuticals in invertebrates (bugs on drugs) 



• Coal-tar sealcoat 
• 85 million gallons used 

annually in central and 
eastern US 

• Largest PAH source to 
urban lakes  

PAH sources 
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Van Metre et al., 2009, Env. Sci. Technol. 
Mahler et al., 2012, Env. Sci. Technol. 



Risks to aquatic life and human health 

• Elevated PAHs in runoff for 
months to years after 
application 

• Runoff acutely toxic and causes 
DNA damage for months after 
sealcoat application 

• Elevated cancer risk for people 
living near coal-tar-sealed 
pavement 

From a sealcoat-related fish kill in NC 

https://pubs.er.usgs.gov/publication/fs20163017 



Watershed mapping for PAH 
and metal sources 

Pavlowski, 2013 Mercer Creek, Bellevue, 
WA 
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