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Most of the arthropod invertebrates used for aquatic toxicity testing are sensitive to insecticides, and 
account for much of the toxicity in state and regional monitoring programs.  Toxicity testing and 
chemical analyses have led to 303(d) listings and pesticide-related TMDLs in a number of California 
water bodies.  When implementing these TMDLs, detailed plans that include a range of test species are 
needed to evaluate targeted pesticides and potential alternative pesticides.  As the patterns of pesticide 
use have changed, the test species used in monitoring must evolve to assess risk to aquatic life.  For 
example, TMDLs for the organophosphate chlorpyrifos were developed in four central coast watersheds 
between 2011 and 2014, but monitoring data from several programs have demonstrated that pesticide 
usage in these watersheds has already changed to pyrethroids, fipronil (for urban influences) and the 
neonicotinoid imidacloprid.  Organisms such as Ceriodaphnia dubia are sensitive to the 
organophosphate insecticides chlorpyrifos, but are less sensitive to other classes of pesticides.  To stay 
ahead of changing pesticide use, the Department of Pesticide Regulation (DPR) has developed a 
pesticide prioritization model that incorporates pesticide use as well as chemical properties, monitoring 
results, and application information at different spatial and temporal scales.  Use of this model can 
inform choice of test species in both ambient and TMDL monitoring.  For example, toxicity testing with 
additional species has been incorporated in the State Water Board’s Stream Pollution Trends Program 
(SPoT).  SPoT has added sediment testing with Chironomids to address potential fipronil toxicity.  In 
collaboration with DPR, SPoT will also conduct water column toxicity tests at DPR surface water 
monitoring locations to determine if water toxicity is caused by current-use pesticides, such as 
neonicotinoids, or other pesticides of emerging concern.  These activities will also inform the design of a 
statewide urban monitoring framework for pesticides and toxicity as part of SWRCB’s Strategy to 
Optimize Resource Management of Storm Water (STORMS).  Successful or meaningful reduction of 
pesticides in urban and agricultural environments can only be confirmed with up-to-date monitoring 
tools that include biological measurements and analytical chemistry.  This includes the development of 
next generation bioanalytical tools that have cell lines with neurotoxin receptors.  This presentation will 
discuss examples of changing pesticides, and suggest approaches to provide water quality managers 
with relevant data to make  informed management actions. 
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