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Overview

• Background 

• Watershed Function and Rangelands in Watersheds

• Livestock as part of the Ecosystem

• Water Quality: Parameters and Livestock Interactions

• Livestock Management Tools and Strategies for Water 
Quality

• Discussion



What did I do?

• Search Databases

• Books 

• Interviews



Watershed Function

• We rely on functioning watersheds to capture, 
cleanse, and yield clean water

• Activities in watersheds effect local and 
regional water quality

• One challenge is that lands within a watershed 
are managed by a variety of stakeholders with 
a variety  of goals



Rangelands

• In central coastal CA, much 
of our watersheds are used 
as range

• Private ranches

• Public lands managed with 
livestock

• Rangeland managers are 
water resource stewards!



Ecosystem Functions of Livestock

• Livestock have a niche

• Important primary 
consumers

• Redistribution of nutrients

• Effects on vegetation and 
plant growth form



Water Quality

• Physical Properties

– Sediment

• Chemical Properties

– Nitrogen

– Phosphorus

• Biotic Properties

– Pathogens

– Algae



Physical: Sediment Transport

• Filling of stream channels and ponds

• Conversion of substrate textures (spawning 
fish)



Physical: Sediment Transport



Chemical: Nutrient Dynamics

• Focus on Nitrogen and Phosphorus

• Pulses of highly labile limiting nutrients may 
cause eutrophication.



Chemical: Nutrient Dynamics



Chemical: Livestock Interactions

• Livestock Interactions
– Deposition of soluble nutrients in 

cattle wastes can contribute to 
eutrophication and N 
contamination

– Moderate grazing of wet 
grasslands can decrease 
dissolved N concentrations



Biotic: Pathogens and Algae 

• Pathogens

• Algae (toxic vs. 
eutrophication)



Biotic: Livestock Interactions 

• Fecal contact with water sources

• Nutrient inputs to water sources





Livestock Management for Water 
Quality

• Tools to influence when and where the animals 
are on in the landscape.
– Fencing

– Prescribed seasonal grazing

– Behavioral modification
• Herding

• Training

– Attractants
• Feeding stations

• Watering Troughs

• Mineral/Molasses



Other Considerations

• Animal concentration areas

– Fence lines

– Corrals

• Rangeland Infrastructure

– Roads

– Stream crossings



Strategies: Riparian Buffers and 
Pastures



Strategies: Alternate Water Sources



Strategies: Timing of Access



Conclusion

• Rangelands comprise a large portion of the 
watersheds we rely on for local and regional 
water supply.

• Livestock management may contribute to or 
mitigate affects of non point water 
contamination.

• Strategies for one goal may be at odds with 
others: adaptability and responsiveness are 
the key. 
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