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WIDELY USED, NOT STANDARDIZED

• Used in Brevard County

• Recognized in Florida

• Limited Design Guidance

PERFORMANCE 
VARIABILITY UNCERTAINTY
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BUILT ON FLORIDA PRACTICE

• Long History of Stormwater BMP Innovation

• Early Denitrification Research

• Applied Across System Types

STRONG 
FOUNDATION 

VARIABLE 
PERFORMANCE
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STUDY OBJECTIVES

Characterize 
Performance Evaluate Media

Identify Key 
Drivers

Define Design 
Expectations
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Experimental 
Design Type 

Lab, Pilot, or 
Field

Substrate 
Type 

Environmental 
Conditions Temperature

Hydraulic 
Retention 

Time

NO₃--N 
Influent 

Concentration

Performance 
Metrics 

Removal 
Efficiency / 

Rate

Limitations Phosphorus 
Consideration

Salinity 
Consideration

STUDY SCOPE 
& APPROACH

• Lab to Field Systems

• Screened 114 Studies

   ⤷ Outreach & Design (12)

   ⤷ Data Extraction (55) 

LITERATURE REVIEW
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STUDY SCOPE 
& APPROACH

• Experts 
• Researchers
• Industry
• Public Sector

• Contacted 65 Experts
 ⤷ 18 Responded
 ⤷ 13 Interviewed

INTERVIEWS
System Performance

Design Considerations

Environmental Conditions

Operations and 
Maintenance

Implementation 
Challenges

Semi-Structured Interviews 
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STORMWATER DENITRIFICATION 
HOW DO THESE SYSTEMS WORK?

Ammonia Nitrite Nitrate Nitrogen 
Gas
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STORMWATER DENITRIFICATION 
HOW DO THESE SYSTEMS WORK?

Ammonia Nitrite Nitrate Nitrogen 
Gas

Nitrification

Oxygen Present
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STORMWATER DENITRIFICATION 
HOW DO THESE SYSTEMS WORK?

Ammonia Nitrite Nitrate Nitrogen 
Gas

Denitrification

Low Oxygen; Saturated

Nitrification

Oxygen Present
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PERFORMANCE IS HIGHLY VARIABLE
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WHAT DRIVES 
THE VARIABLE 
PERFORMANCE?

INFLUENT 
CONCENTRATION?
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WHAT DRIVES 
THE VARIABLE 
PERFORMANCE?

HYDRAULIC 
RETENTION TIME?



13

WHAT DRIVES 
THE VARIABLE 
PERFORMANCE?

MEDIA TYPE? 
CARBON SOURCE?
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Influent 
Concentration?

Hydraulic 
Retention 

Time?

Media Type? 
Carbon 
Source?

WHAT DRIVES THE VARIABLE 
PERFORMANCE?

NO SINGLE CONTROLLING FACTOR
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PRACTITIONER INSIGHTS 

Performance 
Varies 
Across 

Systems

Hydraulics 
and 

Saturation 
are Critical

Carbon 
Availability 

Limits 
Performance

Maintenance 
Affects 

Reliability

Field 
Conditions 

Drive 
Outcomes
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IMPLICATIONS OF VARIABLE 
PERFORMANCE 

Design 
Controls

Not One-Size-
Fits-All

Field 
Conditions 

Matter

Variability is 
Expected

DESIGN DECISIONS ARE IMPORTANT
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DESIGN IMPLICATIONS

Ensure 
Adequate 

Residence Time

Provide a 
Reliable Carbon 

Source

Maintain 
Saturated 
Conditions

Control Flow 
Paths

MAKE BIOLOGY WORK FOR US
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WHAT THIS LOOKS LIKE IN PRACTICE

BIORETENTION DESIGN

Nitrification

Denitrification

Residence 
Time

Carbon 
Source

Saturated 
Conditions

Control
Flow

 Paths
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WHAT THIS LOOKS LIKE IN PRACTICE

BIOREACTORS
Residence 

Time
Carbon 
Source

Saturated 
Conditions

Control
Flow

 Paths

Denitrification
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WHAT THIS LOOKS LIKE IN PRACTICE

Residence 
Time

Carbon 
Source

Saturated 
Conditions

Control
Flow

 Paths
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KEY 
TAKEAWAYS
• Variable Performance 

• No Single Controlling 
Factor

• Nitrate Removal Can Be 
Predictable

1. Design
2. Maintenance
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PATH FORWARD

Continue to 
Validate with 
Local Florida 
Stormwater 
Treatment

Link 
Performance 

to TMDL 
Crediting 

Standardize 
Minimum 

Design 
Criteria in the 

County

Set Baseline 
Targets



THANK YOU!
Questions?
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