
Green Infrastructure Impact 
Assessment Collaboration 



Overview 

• MSD is responsible for clean water in 
our community 

• MSD has an $850 million EPA consent 
decree obligation  

• Green infrastructure is a component of 
this consent decree 

• Green programs are only successful if 
the entire community is involved  

 



Traditional (Gray) Infrastructure 



System Overview 

 385 sq. miles 

 Pop. 700,000 

 Ohio River Flood Protection System 

16 Flood Pump Stations 

29 miles of Floodwall 
 6 Regional WQTCs 

 14 Small WQTCs  

 286 Pump Stations 

 3,200 miles of Sewers 

 103 Active CSOs 

 200+ SSOs 



MSD Green Management Approach 

• Comprehensive community wide planning 

• Practice selection for type and location 

• Detailed modeling to determine effectiveness 

• State of the art design and construction 

• Extensive monitoring of the practice and the 
system 

 CSO Outfall 

Flow Meter 



Green Stormwater Technology 

Practice Types 

o Downspout disconnection  

o Permeable pavement strips 

o Tree boxes 

o Infiltration trenches 

o Bioswales 

o Rain gardens 

o Urban reforestation  

o Underground infiltration/ 

storage 

 

 

 

 

 



Green Impact Collaboration –  
Answering the Green Infrastructure Questions 

First EPA Partnered Community 

• Multi-year effort 

• EPA monitoring of green management practices 

• Evaluate and establish long term trends 

• Standardize Design and Maintenance Criteria  

• Other Community Benefits 

• Partner with University of Louisville 





Gray Storage 
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Green Project 
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Butchertown Neighborhood Results 

OPTION 

APPROACH 

OVERFLOW 

VOLUME 

NUMBER OF 

OVERFLOWS 

PER YEAR 

20-YR 

LIFECYCLE 

COST 

Gray Only 0.67 MG 8 $1,717,653 

Green Only 0.28 MG 8 $938,000 

 20-yr life cycle costs include: planning, design, construction, treatment, and 

maintenance over a 20-yr period. 













Monitoring  

Green Management Practices are working as expected 

and are in good agreement with modeled performance 

St = St-1 + Inflow  – ∑(Exfil)i – Overflow  – Bypass 

Exfili = (Exfil rate)i x (Exfil area) 

 

where, S = storage and Exfil = Exfiltration. 





Portland Neighborhood Traditional Solution 

• 145 acre drainage 
area 

• Average annual 
discharge: 36 million 
gallons of combined 
sewage and 52 
overflows 

• 1.5 million gallon 
storage basin 
proposed 

• Consent decree 
requires discharge 
volume reduced to 
3.65 million gallons 
annually, and 
overflows of 8 (typical 
yr.) 

 

 



Portland Green Evaluation 

 20-yr life cycle costs include: planning, design, construction, treatment, and 

maintenance over a 20-yr period. 

OPTION 

APPROACH 

OVERFLOW 

VOLUME 

NUMBER OF 

OVERFLOWS 

PER YEAR 

20-YR 

LIFECYCLE 

COST 

Gray Only 3.65 MG 8 $5.7 M 

Green Only 0.70 MG 8 $4.7 M 

Green with 

Community 

Enhancements 

0.70 MG 8 $5.0 M 



Green Impact Collaboration –  
Answering the Green Infrastructure Questions 

University of Louisville 

• Provide monitoring and installation assistance 

• Evaluate data and quantify performance 

• Enhance U of L campus with green management 
practices 

• Drainage and flood reduction 

• Improved water quality 

• Comprehensive green planning 

  for college campus 

 

 

 



Measuring Performance 

• Surface Infiltration 

• Clogging patterns 

 

• Subsurface infiltration 

• Soil infiltration capacity 

 

 

 



• Embedded equipment : Time Domain Reflectometers 

(TDRs) 

 

• Quarterly surface infiltration testing 

Surface Infiltration  



• Overview of TDR Location 19G  

 

 

 

Downgradient 
Edge Upgradient 

Edge 



Initial Clogging Progression  

Curb-Edge TDRs in 19G 

 

 



Following Maintenance Clogging Progression  

Curb-Edge TDRs in 19G 

 

 



Visual Representation of Clogging Progression  

Curb-Edge TDRs in 19G 

 

 



Field Validation 

 



• Limited to Embedded equipment :  

• Piezometer  

• Pressure transducers 

Subsurface Infiltration  



Measuring Storage Gallery 

Water Level  
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2.26 inches Event 

5% of total typical year 



Path Forward 

 

• Seasonal effects of the BMP 

• One year data 

• Maintenance 

• Completion of the CSO130 

constructions 

• Start of CSO190 project 

 



Contact Info 

 

• Wes Sydnor MSD 

• wesley.sydnor@louisvillemsd.org 

 

• Lara Kurtz URS 

• lara.kurtz@urs.com 

• John Ricketts URS 

• john.ricketts@urs.com 

 

• Josh Rivard UofL CIR 

• Josh.rivard@louisville.edu 


