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Runoff – over-applying pesticides and/or overwatering (or 
applying pesticides right before a heavy rain) lead to runoff



Leaching – soil applied pesticides applied right before heavy 
rain or excess irrigation water will lead to leaching







Soil Properties
- Soil Texture [silt, clay and sand]

- Depth to Groundwater

- Groundwater Protection Areas (GWPA)

Pesticides Properties
- Persistence [Explanation/examples]

- Solubility 

- Adsorption

Application practices
- Monitoring the weather

- Irrigation practices (scheduled and monitoring system)

- Reading and following label instructions

- Good application practices (mixing and loading)



Soil Texture Depth to Groundwater
Groundwater Information Center

Interactive Map

Shallow: 0-100 ft

Deep:    > 100 ft

California Soil Properties

Physical: Sand/Silt/Clay https://gis.water.ca.gov/app/gicima/

https://casoilresource.lawr.ucdavis.edu/ca-soil-properties/



Area that is vulnerable to the movement of pesticides to GW 
due to leaching or runoff. 

https://www.cdpr.ca.gov/docs/emon/grndwtr/gwpa_locations.h
tm

Counties with GWPAs

Butte Modoc Solano

Colusa Monterrey Sonoma

Contra Costa Orange Stanislaus

Fresno Placer Sutter

Glenn Riverside Tehama

Kern Sacramento Tulare

Kings San 

Bernardino

Ventura

Los Angeles San Joaquin Yolo

Madera S.L.O. Yuba

Mendocino Shasta

Merced Siskiyou

https://www.cdpr.ca.gov/docs/emon/grndwtr/gwpa_locations.htm


Persistence:  Time it takes to be break down in the 

environment (half-life). Solubility: Concentration (mg/l). 

Sorption: Soil binding affinity (KOC)



- Monitoring the weather

- Irrigation practices (scheduled and 

monitoring system)

- Reading and following label 

instructions

- Good handling practices (mixing and 

loading)



Soil Properties: 
Soil Texture: e.g. Silt
Depth to GW:  17 ft. (Shallow)
GW Protection Areas:  N/A

Oxyfluorfen

Pesticide Properties: 
Persistence: Silt – 293 days 
(Very persistent). 
Solubility: Is not very soluble. 
Unlikely to reach shallow GW in 
silty/loam and sandy soils.
Adsorption:  Silt: 18,995 > 10,000 
(Binds very well to soil)

National Pesticide Information Center
http://npic.orst.edu/HPT/#
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Diagnostic: Binds very well to soil and it is very persistent in 
the environment. Pesticide moves where the soil moves 
trough soil erosion due to Irrigation/rainfall and/or due to drift
Receiving body: Surface water, i.e. rivers and creeks
BMPs: Change the Pesticide?, Monitoring the weather,  be 
conscious of irrigation practices (scheduled and monitoring system), 
reading and following label instructions



Soil Properties: 
Soil Texture: e.g. Silt
Depth to GW:  17 ft. (Shallow)
GW Protection Areas:  N/A

Atrazine

Pesticide Properties: 
Persistence: Silt – 107 days 
(Persistent). 
Solubility: Is moderately soluble. 
Unlikely to reach shallow GW in 
silty/loam and sandy soils.
Adsorption:  Silt: 100 < 1,000 (Does 
not bind to soil)

National Pesticide Information Center
http://npic.orst.edu/HPT/#
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Diagnostic: Binds very well to soil and it is very persistent in 
the environment. Pesticide moves where the water moves
trough infiltration due to Irrigation/rainfall and/or runoff due to 
over-irrigation or high slopes
Receiving body: aquifer, rivers and creeks
BMPs: Change the Pesticide?, Monitoring the weather,  be 
conscious of irrigation practices (scheduled and monitoring system), 
reading and following label instructions



Proper mixing, 
loading and 
storage of 
pesticides to make 
sure they don’t end 
up in water



Well head 
protection – don’t 
apply pesticides 
within 100 feet of 
wells.





Video w/this info available: https://youtu.be/z6N5g5W9JrQ
Soil texture: https://casoilresource.lawr.ucdavis.edu/ca-soil-
properties/
Depth to Groundwater: https://gis.water.ca.gov/app/gicima/ 
Herbicides properties tool (National Pesticide Information 
Center) http://npic.orst.edu/HPT/#
Ground Water Protection Area
https://www.cdpr.ca.gov/docs/emon/grndwtr/gwpa_maps.htm
National Weather service
https://www.weather.gov/
Safe and Effective Use of pesticides (3rd Edition)
http://ipm.ucanr.edu/IPMPROJECT/ADS/manual_safeeffectiveuse.html
Local Ag. Commissioner's office
Hydrology 101
http://watermanagement.ucdavis.edu/cooperative-
extension/hydrology-and-climate-change
- UC IPM –Pest Management Guidelines
https://www2.ipm.ucanr.edu/agriculture/
Reference Evapotranspiration (https://cimis.water.ca.gov/)

https://youtu.be/z6N5g5W9JrQ
https://www.cdpr.ca.gov/docs/emon/grndwtr/gwpa_maps.htm
https://www.weather.gov/
http://ipm.ucanr.edu/IPMPROJECT/ADS/manual_safeeffectiveuse.html
http://watermanagement.ucdavis.edu/cooperative-extension/hydrology-and-climate-change
https://www2.ipm.ucanr.edu/agriculture/
https://cimis.water.ca.gov/


“Use the water that you need, but not a drop more”

“Usa el agua que necesites, pero ni una gota mas”

Lisa Blecker
lblecker@ucanr.edu
http://ipm.ucanr.edu/

Sam Sandoval
samsandoval@ucdavis.edu

http://watermanagement.ucdavis.edu/cooperative-extension/
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