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What is the Condition of Rivers and Streams in 
the United States?
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Land Use by RSQA Region



RSQA Data Collection

Sites: 75-100 wadeable streams per region
• Water and sediment quality sampling 

Dissolved: 
� Weekly water samples (n=4 per site)

� 225 pesticide compounds by LC-MS/MS

 Hydrophobic: 
� Composite bed sediment sample

� 119 pesticide compounds by GC/MS

• Ecological survey: (summer)
� Benthic Invertebrates, Algae, Fish, Habitat Alan Cressler, USGS



Link the Landscape to Stressors of Stream 
Ecosystem Health

Habitat:
Streamflow

Channel width
Reach char.

Contaminants:
HQs (sediment)
Chronic  HQs 
(pestic./water)

Sediment:
Suspended 

sediment loads
Sediment grain-size

GIS: 
Canopy cover
Sand content
N, P loadings

Nutrients:
Max NH3
Total P
Ortho P



Urban and Agricultural Land Uses are 
Important to Pesticide Distributions in US 

streams



Pesticides were Important Predictors of Stream 
Invertebrate Communities in all 5 Regions

Multi-metric 
Index (MMI)

EPT Richness



Imidacloprid was the Most Detected Insecticide 
in U.S. Streams

# of detected compounds in last 4 weekly 
samples. Reported as % of detections



Detection frequency Mean (max conc./ EPA 
benchmark)

Sum of all pesticides 97% 7.47

Sum of all neonicotinoids 72% 7.03

Acetamiprid 5% < 0.01

Clothianidin 45% 1.43

Dinotefuran 61% < 0.01

Imidacloprid 42% 5.57

Sulfoxaflor 2% < 0.01

Thiacloprid 0% 0.00

Thiamethoxam 32% 0.03

Coastal California Streams are a Mix of Neonicotinoids



Do Neonicotinoid Mixtures Impair Invertebrate 
Communities in Streams?

• Difficult problem:
• Other pesticides
• Covariates
• Co-limiting factors
• Interactive effects



Experimentation Can Improve Cause-Effect 
Associations

http://ipm.ucanr.edu/WATER/U/ceriodaph.html
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Montana Experimental Stream Observatory (MESO)



Montana Experimental Stream Observatory (MESO)



Montana Experimental Stream Observatory (MESO)



Effect of Neonicotinoid Mixtures: Lab (MESO)

Dose response curves used to 
calculate modeled values in response 

addition plot (C)

Response addition plots

HC5=17 ng/L HC5=10 ng/L



Effect of Neonicotinoid Mixtures: 
Field vs Lab



Aquatic Insects are Important to Terrestrial 
Ecosystem Too!

Baxter 2005



Neonicotinoids Disrupt Aquatic Insect Emergence



Neonicotinoids Mixtures in Streams have 
Ecological Consequences

• Imidacloprid was observed in 32% of US streams
• Mixtures of neonicotinoids were common, where measured
• The most common neonicotinoid mixtures (Clothianidin + 

Imidacloprid) caused synergistic effects in the lab and field
• Neonicotinoids limited aquatic communities in 4 of 5 regions 

studied
• Agriculture and urban land uses were associated with pesticides 

and effects to stream ecosystems 
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Effect of neonicotinoid mixtures: 
Lab

Dose response curves used to 
calculate modeled values in response 

addition plot (C&F)

Response addition plots


