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Agricultural DOC Conceptual Model



Willow Slough Watershed Study

Develop a quantitative understanding of the impact of 
agricultural land uses and management on watershed 
exports of DOC, sediment, nutrients and salts.

Funded  by CALFED Bay Delta Program (Drinking Water Program, Prop 50)

Project Timeline: Jan 2006 – March 2009

Approach:
• Linked studies at different scales
• Variety of analytical tools, models
• Applied elements (outreach, BMP development)
• Watershed comparison (urban, forested)



What we really want to knowWhat we really want to know……

What is the role of agricultural vs. natural landscapes as 

sources of DOC and constituents of concern?



How important are aquatic systems vs. processes on land in How important are aquatic systems vs. processes on land in 

producing or retaining DOC and other constituents?producing or retaining DOC and other constituents?

What we really want to knowWhat we really want to know……



What are the types, persistence and reactivity of DOC in soils, What are the types, persistence and reactivity of DOC in soils, 

surface water and ground water environments?surface water and ground water environments?

What we really want to knowWhat we really want to know……



Are there Are there practicalpractical management strategies to reduce the export of management strategies to reduce the export of 

DOC and constituent of concern from fields and sloughs?DOC and constituent of concern from fields and sloughs?

What we really want to knowWhat we really want to know……
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30 % more THM per unit C in winter 
compared to summer (6 mg/L DOC)
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Conceptual Model of DOC Dynamics – Aquatic Processes



Hypotheses for high summer DOC
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Hypotheses for high summer DOC

Corn field, 2007
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Hypotheses for high summer DOC

Corn field, 2007
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Hypotheses for high summer DOC

Orchard grass field, 2007Corn field, 2007
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Release of organic carbon from sediments

P. Bachand, unpublished
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Conceptual Model of DOC Dynamics – Aquatic Processes



Plant Leachate Biodegradation
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Ecosystem Needs vs. Drinking Water Concerns?
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Summary
The water is muddy, but clearing…

Spatial and temporal variability in DOM
Complex hydrology related to agriculture
Mix of natural and anthropogenic impacts
Aquatic and terrestrial processes important

Not all DOC is the same!

“Practical”strategies to reduce concerns may 
exist

Ecosystem needs vs. drinking water 
concerns?
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