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Agricultural DOC Conceptual Model

Above and below
ground plant biomass
supplies arganic carbon
to the system,

Flow through the soil and shallow groundwater
during irrigation and precipitation events
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Salts accumulate on fields
because of evaporation
and evapotranspiration.
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Erosion carries nutrients, WATER- REUSE B

DOC, and sediments.

ngSURFACE Soil microbial processes in the
“tinsaturated zone release-DOC-
and nutricnts while remineralizing
most plant carbon productior.

Living and decaying plant mateial
releases DOC and nutrients into the water.

GROUNDWATER FLOW

Photolysis and microbial degradation
s consume DOC-in-surface water systems.

Vegetation growing in
channels releases DOC. EXPORT
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sediment, salts

Microbial processes in the groundwater system
normally degrade most DOC, but liberate nutrients.
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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

e Variety of analytical tools, models

* Applied elements (outreach, BMP development)
« Watershed comparison (urban, forested)
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Wrat we really want to xnow...
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Weekly DOC concentrations (2006), watershed mouth
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Weekly DOC concentrations (2006), watershed mouth
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Conceptual Model of DOC Dynamics — Aguatic Processes

Irrigation Runoff

microbial respiration
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Hypotheses for high summer DOC

Direct DOC runoff from fields during irrigation events
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Hypotheses for high summer DOC

Release of organic carbon from sediments

FURROW IRRIGATION _
Furrow drainage
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Hypotheses for high summer DOC

Release of organic carbon from sediments
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Hypotheses for high summer DOC

Release of organic carbon from sediments
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Conceptual Model of DOC Dynamics — Aguatic Processes
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Plant Leachate Biodegradation

21 day dark incubation, 22 °C, aerobic, no nutrient addition
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Ecosystem Needs vs. Drinking Water Concerns?
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Lighter shade = 0 days
Darker shade = 21 days
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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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