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A Conceptual Approach to Developing/Validating/Revising Nutrient
Criteria for TMDL Development*

1. Prioritize Water Bodies

7. Evaluate P & N vs. 
Response Variables

10. Use Non-Effects Data
to Select Trial Criteria

2. Determine Data Requirements

3. Compile Data and Create Database

4. Evaluate Data Adequacy

5. Classify Water Bodies

6. Evaluate Chl a, P & N vs. 
Level of Use Support

9. Determine Confounding Factors

Effects
Relationships

Found

Effects
Relationships

Not Found

Data Adequate

Collect
New Data

Data Inadequate

8. Use Effects Data
to Select Trial Criteria

11. Evaluate Downstream and
Upstream Effects

12. Begin Criteria 
Adoption Process

No 
Unacceptable 
Effects

Yes, Unacceptable Effects Yes, Unacceptable Effects

*Parkhurst, Smart and Warren-Hicks, Guidance on Developing Nutrient Standards for Protecting Designated Uses of 
Water Bodies (2005)
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Theoretical Relation Between Chlorophyll a
and Level of Use Support for Swimming 
and Aesthetic Appreciation 
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Theoretical Relation Between Chlorophyll a
and Level of Aquatic Life Support 
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Theoretical Relation Between Chlorophyll a
and Level of Water Supply Use Support 
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Theoretical Relation Between Chlorophyll a
and Overall Level of Use Support 
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Theoretical Relation Between Chlorophyll a
and Overall Level of Use Support  (cont’d)
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Theoretical Relation Between Chlorophyll a
and Overall Level of Use Support  (cont’d)
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Policy Documents
• National Nutrient Strategy (1998)
• Memo from Geoffrey Grubbs to States: Development and Adoption of Nutrient Criteria into Water Quality 

Standards (2001)
• Memo from Benjamin Grumbles to States: Nutrient Pollution and Numeric Water Quality Standards (2007)

Technical Guidance Documents
• Nutrient Criteria Technical Guidance Manual: Lakes and Reservoirs (2000)
• Nutrient Criteria Technical Guidance Manual: Rivers and Streams (2000)
• Nutrient Criteria Technical Guidance Manual: Estuarine and Coastal Marine Waters (2001)
• Nutrient Criteria Technical Guidance Manual: Wetlands (Draft 2006)

Eco-regional Criteria Documents
• Lakes and Reservoir—12 eco-regions with 2 more under development (2000-01)
• Rivers and Streams—13 eco-regions with 1 more under development (2000-01)
• Wetlands (Everglades only) (2000)

Regional Criteria documents
• EPA Region 3 Ambient Water Quality Criteria for Dissolved Oxygen, Water Clarity and Chlorophyll a for the 

Chesapeake Bay and its Tidal Tributaries (2003)

Total Maximum Daily Load Guidance
• Protocol for Development Nutrient TMDLs—First Edition (1999)


