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Background

• Development of Numeric Nutrient Criteria and 
Nutrient TMDLs

• A Modeling Approach for Numeric Nutrient 
Criteria/TMDL Development



Issue Related to Nutrient Criteria/TMDLs

• Current Nutrient Criteria
– Narrative

• Imbalance of Flora & Fauna
• Not Impact other Standard

• Direct End Points
– Chlorophyll a (free floating/attached)
– Dissolved Oxygen
– Seagrasses (typically controlled by light)

• Phytoplankton
• Dissolved Organic Carbon (CDOM)
• Total Suspended Solids



Considerations for Determining TMDLs 
or Numeric Nutrient Criteria

• Critical Conditions
– Low Flow
– High Temperature

• Not Really Applicable to Nutrients
• Need to Consider/Determine

– Frequency
– Magnitude
– Duration



Modeling Framework

• Watershed Model
– 13 Years of Meteorological Conditions
– Provides Loads and Flow
– Nutrient Sources
– Scenario Development
– Implementation Tool



Modeling Framework

• Hydrodynamic Model
– 3D Model to Represent Estuary Dynamics
– Wind
– Density
– Retention

• Water Quality Model
– Nitrogen, Phosphorus, BOD, DOC
– Chlorophyll a
– Light Attenuation (seagrasses)
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Salinity

Total Nitrogen

Chlorophyll a

Total Phosphorus

Dissolved Oxygen

Light Extinction













Conclusions
• Watershed Model was Crucial

– Long term loading under wide range of conditions
– Determine Nutrient Sources
– Natural Condition Scenario

• Allows Development of WQS or TMDL Target
– Frequency
– Magnitude
– Duration

• Linked Model Approach
– Allows for use of Best Available Tools
– Repeatable Process for other areas



Questions ?


