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Objective 

 Methodology and computer implementation to 
prioritize pesticides for surface water monitoring in 
agricultural and urban areas 

 Development philosophy 
 Consistency 
 Automation 
 Extensibility 
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Overview 
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Input data 

 PUR (Pesticide Use Reporting) database by CDPR 
 “…the world's most extensive database on pesticide use.”  
 Spatial resolutions: section (1x1 mi2) to county 
 Temporal resolutions: daily to monthly 

 Aquatic life benchmarks 
 Benchmarks by USEPA OPP 
 Benchmarks equivalent by CDPR 
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Summary of the methodology 

 Pesticide use ranking, with scores = 1 (lower use) to 
5 (higher use) 
 Exclude/summarize certain pesticides 
 Prioritize based on regional/seasonal data 

 Pesticide toxicity ranking, with scores = 1 (lower 
toxicity) to 8 (higher toxicity) 

 [Final score] = [use score] * [toxicity score] 
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Scores for prioritization 
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Toxicity ranking 

Toxicity score Benchmark value (ppb) 

8 (very high) <=0.001 

7 (0.001, 0.01] 

6 (0.01, 0.1] 

5 (0.1, 1] 

4 (1,10] 

3 (10,100] 

2 (100,1000] 

1 (very low) >1000 

Starner (2007). Assessment of acute aquatic toxicity of current-use pesticides in California, 
with monitoring recommendations, CDPR. 
Starner (2008). Review of the U.S. Environmental Protection Agency aquatic life benchmarks, 
with monitoring recommendations, CDPR. 
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Use ranking: probability based 

Percentage Use score 

2% 5 (very high) 

4% 4 

8% 3 

16% 2 

70% 1 (very low) 

default values, and  
can be changed by users  
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Chemical grouping and screening 

 Grouping: multiple chemicals  ONE form in 
surface water 
 Copper based pesticides; 2,4-D acids and salts, 2,4-D 

esters 

 Screening: to exclude chemicals which are unlikely 
to be surface water quality problems, or not usually 
monitored by SWPP 
 Based on use type (e.g., fumigant) 
 Based on chemical group (e.g., inorganic) 
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Screening codes 
Screen "A" - categories of chemical use  Screen "B" - chemical groups  

Adjuvants 
Bait 
Breakdown Product 
Dye 
Fragrance 
Impurity 
Fumigant 
Microbiocide 
Other product constituent 
Pheromone 
Plant growth regulator 
Repellent – Bird, Deer, Dog, Cat 
Soap 
Solvent 
Sterilant 
Surfactant 
Synergist 
Unclassified 
Wood preservative 

Animal derived 
Botanical 
Fatty acid/ester 
Heavy metal 
Inorganic  [not Copper] 
Inorganic compound 
Microbial 
Micro-organism derived 
Oil – essential/vegetable 
Petroleum derivative 
Plant derived 
Soap 

Budd et al. (2013). Method for Prioritizing Urban Pesticides for Monitoring California's 
Urban Surface Waters. CDPR. 
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User Graphic Interface 
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User Graphic Interface, cont’d 
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Future development 

 Physio-chemical properties 
 Pesticide degradates aquatox 
 Human drinking water benchmark 
 Hydrology 
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Contacts 

 Yuzhou Luo, Ph.D., Staff Environmental Scientist, 
yluo@cdpr.ca.gov 

 Kean S. Goh, Ph.D., Environmental Program 
Manager, kgoh@cdpr.ca.gov  
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