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Known
Urban stormwater is contaminated with a 
complex mixture of CECs known to cause 
adverse biological effects.  

Unknown
Ability of current best management 
practices to mitigate adverse biological 
effects, and seasonality of contamination.
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• Golden Lake

• Birchwood Acres

• William Street

• Maryland

• Magnolia

• Jenks

• Southview Blvd

Sampling Sites:
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21-Day Larval Fathead 
Minnow Exposures  

Inflow Outflow
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• 5 replicates
• 15 larvae per replicate
• Static renewal 
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Survival
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Foraging Efficiency 

1 Minute 

x 15 shrimp
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= Stimulus

Predator Avoidance 
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Water Chemistry -2016  
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In Vitro Reporter Gene Assay 
Using HRE-Luc System

Transcription

Translation

Hormone responsive 
element Luciferase cDNA

Reporter plasmid

Reporter protein

Luminescence

Steroid or Test Chemicals

Receptor expression 
plasmid

Hormone 
receptor
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Estrogenicity of stormwater in vitro

18

No-IESF IESF
0

1

2

3

4

5

2018 Summar FHM Esr1

IESF

Es
r1

 A
ct

iv
at

io
n 

(%
)

Inflow
Outflow

Flow, P=0.0975
IESF, P=0.0879
Interaction, P=0.5119

No-IESF IESF
0

1

2

3

4

5

2018 Fall FHM Esr1

IESF

 
 

Inflow
Outflow

Flow, P=0.2557
IESF, P=0.1484
Interaction, P=0.0362

No-IESF IESF
0.0

0.5

1.0

1.5

2.0

2019 Winter FHM Esr1

IESF

Es
r1

 A
ct

iv
at

io
n 

(%
)

Inflow
Outflow

Flow, P=0.9272
IESF, P=0.5388
Interaction, P=0.8259

No-IESF IESF
0.0

0.5

1.0

1.5

2.0

2019 Spring FHM Esr1

IESF

 
 

Inflow
Outflow

Flow, P=0.7558
IESF, P=0.8535
Interaction, P=0.8440

No-IESF IESF
0

2

4

6

8

2019 Summer FHM Esr1

IESF

 
 

Inflow
Outflow

Flow, P=0.0019
IESF, P=0.0028
Interaction, P=0.3908

A

BAB
B



Aquatic Toxicology
L a b o r a t o r y
Aquatic Toxicology

L a b o r a t o r y
Aquatic Toxicology
L a b o r a t o r y

Aquatic Toxicology
L a b o r a t o r y

Environmental DNA concentration in urban 
stormwater
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Species specific fecal bacteria in urban 
stormwater
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• Biological effects greater for 
inflow than outflow

• IESF removes select contaminants. 
However, may negatively affect 
bio-outcomes

Discussion- Effectiveness of Treatment 
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