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BMPs & 

Green 

Infrastructure 

"We still do not 

know one 

thousandth of one 

percent of what 

nature has revealed 

to us."  
 

- Albert Einstein 



What data is available on the 

performance of green 

infrastructure and BMPs? 





BMP Database Overview 
 BMP Database includes over 530 

BMP monitoring studies, including 

significant GI/LID BMPs 

 From 2008-2013, a key focus has 

been to better integrate green 

infrastructure through: 

 Monitoring Guidance (Updated) 

 New Data Entry Spreadsheets 

 Updated Analysis Results 



BMP Summary  
 Representative Green 

Infrastructure BMP Categories: 

 Bioretention 

 Biofilters 

 Green Roofs 

 Permeable Pavement 

 Rainwater Harvesting 

 Site-scale LID 

BMP Category Count 
BR Bioretention 31 

BI Biofilter - Grass Strip 45 

BS Biofilter-Grass Swale 41 
CO Composite 25 
DB Detention Basin 39 
GR Green Roof 17 
IB Infiltration Basin 2 
LD LID 2 

MD Manufactured Device 82 
MF Media Filter 38 

MP Maintenance Practice 28 
OT Other 6 
PP Porous Pavement 39 

PT Percolation Trench 13 
RP Retention Pond 75 
WB Wetland Basin 31 
WC Wetland Channel 19 

Total BMPs 533 
CX Control/Ref. Sites 21 



Quick Overview of 2012-13 
 Performance Summaries Updates: 

 TSS, Nutrients, Metals, Bacteria, Volume Reduction 

 

 New Detailed Analyses: 

 Bioretention Volume Reduction 

 Manufactured Device Unit Processes 

 

 New On-line Tools: 

 Map Interface 

 Custom Statistical Queries 



On-line Search Tool 



BMP Database Vision 

International Stormwater BMP Database 

Urban 
Stormwater 

BMPs 
Partners: 

WERF 

ASCE-EWRI 

FHWA 

EPA 

APWA 

NFWF 

Agricultural 
BMPs 

Partners: 

WERF 

NCGA 

MCGA 

 

Currently under 
development. 

Stormwater 
Quality 

Partners:  

University of Alabama 

EPA 

 

Planned for 2013. 

 

 

Construction 
BMPs 

Partners: 

IECA 

 

 

Potential Future. 

 

 



Stormwater Challenge 

Tools and Models for Decision-Making 
BMP/LID Whole Life Cost Tools Planning/Screening Tools: “SELECT” 

Comprehensive Modeling Tools: 
“Framework” 

BMP Algorithms 
Select BMPs and Constituents of 

Interest 
Literature Review on Approaches BMP Performance Algorithms Report 

BMP Data Analysis 
BMP Performance Technical 

Memo Series: Solids, Nutrients, 
Bacteria, Metals, Volume Control  

Manufactured Devices 
Performance Summary 

Analysis of Volume Reduction 
in Bioretention BMPs 

BMP Performance 
Compendium 

BMP Data  
International Stormwater 

BMP Database 
BMP Monitoring Guidance 

and Protocols  
Standard BMP Data Entry 

Spreadsheets 
Website 



New WERF Modeling Tools 

 BMP Performance Algorithms Report 

 Includes new approaches for modeling LID 

 

 SELECT Tool 

 Simple spreadsheet based planning tool to 

evaluate alternative BMP scenarios 

 www.werf.org/select 

 

 Framework v1.0– Coming Dec 2013 

 Comprehensive modeling tool to link BMP 

performance to receiving water impacts 

 

 



How can I estimate the costs 

of GI and BMPs? 



www.werf.org/bmpcost 

BMP and LID Whole Life Cost Tools 



Whole Life Cost Summary (example) 



How do you quantify  

and account for the  

multiple benefits of GI? 



Ongoing Project  

21st Century Water Asset Accounting 

 
 

Objective:  

To help utilities account for the cost-savings provided 

by green infrastructure and watershed protection in a 

format that parallels current infrastructure valuation 

techniques 



Future Opportunities and 

Directions 



Future Opportunities 

New Targeted Collaborative Research  

Project Opportunities 

 

 Protocol and Guidance for Using Stream 

Restoration as a BMP, $150K 

 

 Evaluation of Green Infrastructure Systems 

Project, $200-400K 

 

 

 



Cost comparison 
of green vs gray 
infrastructure? 

What are different 
maintenance 
models being 

used? 

How can we 
quantify the 

multiple benefits 
of GI? 

How well do GI 
systems perform, 

in particular at 
scale?  

With what level of 
certainty do these 
systems perform? Research priorities for 

Evaluation of  

Green Infrastructure 

Systems 



Future Opportunities 

Pilot Site 

Opportunities 

 

 Transforming Our Cities:  High Performance 

Green Infrastructure 

 

 



Pilot Technology:  

Advanced Rainwater Harvesting 

Simplest Definition: Drain storage in advance of 

predicted rainfall or other trigger 



Pilot Technology:  

Controlled Under Drain Bioretention 



User Experience: Task Specific User Dashboards 



 

Example WERF Pilot Projects 
  Advanced Rainwater Harvesting  

 1 System Online, New Bern, NC  

 7 Systems Online, St. Louis, MO 

 2 Systems Online, Washington, DC  

 City of Austin: Control rainwater harvesting system at Twin Oaks 
Library  

 Urban Drainage and Flood Control District, Denver: control a 3,000 
gallon above ground cistern at a school 

 Active Green Roof 
 SAP America’s Headquarters Building, PA 

 Controlled Underdrain Bioretention 
 Gwinnett County, GA 

 Controlled Wetland for CSO mitigation 
 St. Joseph, MO 

 Smart Detention 
 Seattle University: Control underground cistern 



Future Opportunities 

 

 

 

LIFT  

Technology  

Evaluation  

Program 



Thank You! 
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