
Minimizing Storm Water Runoff Impacts to 

Streams and Rivers through Targeted Flow 

Thresholds:   

The Biological Relevance of Qcritical. 

  Presented to the Green Umbrella Watershed Action Team 

 

March 3rd, 2017 

 

 Matthew S. Wooten1,  

 

Robert J. Hawley2, Katherine R. MacMannis2 and Elizabeth V. Fet1 

 

1Sanitation District No. 1 Northern Kentucky (SD1), Fort Wright, KY,  
2Sustainable Streams, LLC, Louisville, KY.  

   



Outline 

ÅBackground 

ÅMonitoring 

ÅApproach 

ÅResults 

ÅCondition Index 

ÅApplication 



About meéé.. 

ÅKentucky native-Ashland 

ÅBS, MS Biological Science 

ïMarshall University, Huntington, 

WV 

Å20+ year career 

ïORSANCO (7) 

ïSD1 (10+) 



Why do we manage storm water runoff ? 

ÅHistoricallyð 

ïFlood Control 

ïNarrative 

ïPresumptive Approach 

ïñDesign Stormsò 

ÅNo Consideration 

ïWater Quality 

ïChannel Protection 

ïStream Integrity 

ÅEcological 

ÅHydrological 

ÅGeomorphological 

***Storm water runoff often considered one of the most 

serious threats to the integrity of our rivers and streams! 



Why? 

Å Impacts of flow alteration well 

established 

 

ïChanges to flow regime (Poff 

et al, 1997) 

ïUrban Stream Syndrome 

(Walsh et al, 2005) 

ïStream Function Pyramid 

(Harman et al, 2012) 

 

 

Hydrology 

Hydraulics 

Physicochemical 

Geomorphology 

Biological 

Storm Water Controls  



Potential Barriers 

ÅLack of Goals? 

ÅLack of Targets? 

ÅLack of Thresholds? 

ÅRegional Variability? 

ÅLack of Baseline Condition? 

ÅOther Complexities? 

ïSocial, financial, politicaléé 



 

 

 

 
Å~75 sites: 

Å Water Quality 

Å Biology 

Å Physical Habitat 

Å Stream Stability (Hydromod) 

 

  Stream Assessment Program 

Storm Water Utility 

Å 30 cities and 3 counties 

Å 223 square mile service area 

Å 400 miles of storm lines 

Å 30,000 structures 



Baselinesé.(cont) 

 
Community Structure Changes 



Analysis of the 2-yr, 2-hr storm from Fort Collins, CO by Bledsoe (2002), 
Journal of Water Resources Planning and Management 

Critical Flow 

Concept 

Establish Thresholds 
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Hawley et al., Geomorphology, July 2013 

Shorter Riffles  

 Deeper and Longer 
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Establish Relevance 



Biological Relevance of Qcritical 

Adapted from Hawley et al.  

(2016, Freshwater Science) 

Obvious scouring event 

-Impacts in index scores, EPT and overall richness  


