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Three Sessions 
 

1. Overview of Green Infrastructure 

2. Policies, Incentives, and Funding for Green 
Infrastructure 

3. Implementation of Green Infrastructure 

 



 
 
Grey to Green Benefits 
 
 
• Improves environmental health 

• Promotes community identity 

• Attractive to employers and residents 
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Grey to Green 
 
 
• Be creative and 

innovative 

• Create a space with 
multiple benefits 

• Store and treat 
stormwater 



BMP Selection 

1. Site Assessment & Site Design 

2. Source-control & Water Quality Treatment  

3. Site Restoration 



1. Site Assessment & Site Design 

• Planning and site design techniques to address 
stormwater runoff from entire site or larger 
scale 

• Preserve function of natural areas and 
minimize impact development 



MINIMIZE DISTURBED AREAS 

MINIMIZE SOIL 
COMPACTION 

PROTECT SENSITIVE AREAS and  
PRESERVE NATURAL FLOW PATHS 

MINIMIZE IMPERVIOUS SURFACES 
STORMWATER DISCONNECTION 



2. Source-control/Water Quality 

• Location specific practices to capture and treat 
stormwater runoff at source 

• Engineered systems to address runoff volume 
and runoff quality 



PERMEABLE PAVEMENT 
BIORETENTION/RAIN GARDENS 

PLANTER BOXES/TREE BOXES 

VEGETATED 
SWALE/BIOSWALE 

INFILTRATION PRACTICES 

STORMWATER PONDS 
CONSTRUCTED WETLANDS 

GREEN ROOFS 
RAINWATER HARVESTING 



3. Site Restoration 

• Restore site’s natural ability to intercept, store, 
filter, and infiltrate stormwater 

• Revegetation and soil restoration practices 

 



NATIVE REVEGETATION RIPARIAN BUFFER RESTORATION 

SOIL RESTORATION 
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BMP Function 
1. Storage 

2. Filtration 

3. Infiltration 

4. Evapotranspiration 



BMP Performance 

1. Stormwater Storage Potential 

2. Stormwater Pollutant Removal 



Example Language 

• removal of floatables in stormwater runoff and 
treatment, to the maximum extent practicable, 
of all major pollutants of concern… for the first 
inch of rainfall 

• “maximum extent practicable” criterion is 
subject to a minimum of 80% removal of Total 
Suspended Solids (TSS) 

 

 



2” Freeboard 

6” Ponding Depth 

18” Growing Medium 
(30% voids=5.4”) 

12” Drain Rock 
(40% voids=4.8”) 
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BMP Storage Potential 



Pathogens, 
Oil & Grease 

(UV rays) 

TSS, TP 
(filtration) 

TN, TP, Metals 
(root zone) 

Temp 
(storage) 
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Pollutant Removal 



BMP 
STORAGE & POLLUTANT REMOVAL SUMMARY 

Storage/ft2  Pollutant Removal 

Bioretention/ Rain Garden  10.8” TP = 55% 
TN = 64% 
TSS = 70% 

Rainwater Harvesting 1” 
 

TP = 75% 
TN = 75% 
TSS = 75% 

Green Roof/ Blue Roof 1.5” 
 

TP = 45% 
TN = 40% 
TSS = 70% 

Permeable Pavement 9.6” TP = 59% 
TN = 59% 
TSS = 80% 

Tree Boxes 10.8” TP = 55% 
TN = 64% 
TSS = 70% 
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EXAMPLE: 

 14 acres (9%) proposed green 
infrastructure practices 

 Stormwater Storage (est.) 

2.3 million gallons storage 

67% CSO reduction 

 Pollutant Removal (est.) 

270 lbs/yr TP 

2,200 lbs/yr TN 

62,330 lbs/yr TSS 

 

 

 

 

 

 

 

 





Appendix B 



BMP Design 

• Good design essential to function and 
performance 

• Site conditions, underlying soils, siting and 
sizing BMPs, plants selection, and materials 
(geotextiles, stone, sand, amended soil, etc.) 



Appendix C includes information on: 

 APPLICATION  

 STORMWATER FUNCTION 

 VARIATIONS 

 KEY DESIGN FEATURES 

 SITE FACTORS 

 BENEFITS 

 LIMITATION 

 DESCRIPTION & FUNCTION 

 CALCULATIONS 

 CONSTRUCTION  

 MAINTENANCE 

 COST 

 AETHESTICS/HABITAT  

 COLD CLIMATE 

 DESIGN/REVIEWER CHECKLIST  

Appendix C 



BMP Construction Inspection 

• Improper construction and installation affects 
function and performance 

• Vague details/specifications and/or inexperienced 
contractors 

• Construction Quality Assurance Plans 

• Construction Inspection Checklist 

 





Appendix G 



BMP Maintenance Inspection 

• Routine inspection and maintenance needed to 
ensure proper performance 

• Frequency: following major storm, monthly 
during growing season, annually 

• Operations & Maintenance Manual 

• Maintenance Checklist 

• Maintenance Agreement 

 

 



Appendix I 



Appendix H 



BMP 

FACTORS AFFECTING PERFORMANCE 

Sediment 
Buildup 

Litter & 
Debris 

Pipe Clogging 
Invasive 

Vegetation 

Surface Sand or Soil Filter 50% 30% 10% 0% 

Infiltration Basin or 
Trench 

36% 21% 10% 5% 

Wet Pond 26% 19% 21% 10% 

Underground Sediment 
Device 

58% 21% 11% 0% 

Rain Garden 33% 22% 7% 26% 

Filter Strips or Swales 21% 26% 5% 26% 



Appendix J  



Function & Performance 

• Design with maintenance in mind 

• Be aware of material substitutions, 
compaction, siltation during construction 

• Inspect and track progress 

• Focus on preventative maintenance 

 

 



How do we integrate this into our 
municipal operations? 



Integration into Municipal Operations 

      STEP 1 Review 
Planning 

Documents 
and Codes 



• Encourage green infrastructure 

• Review and revise nuisance (high weed & grass) 
ordinances 

• Consider using alternative language in codes to 
allow for green innovation 

 

 
 
Allow: Grey to Green 
 
 



Find 
Funding 
Sources 

         STEP 2 

Integration into Municipal Operations 



 

• Initial planning and installation 

• Long term maintenance 

• Funding needed for long term 
stewardship 

 

 
 
Allow: Grey to Green 
 
 



 
 
Allow: Grey to Green 
 
 

 

• Local Revenue: Stormwater Utility, Fees 

• Borrowing: Bonds and loans 

• Grants: OCRA, couple with DOT/HUD projects 

• Private Sector Donations: Match with interests 



Plan for 
Maintenance 

         STEP 3 

Integration into Municipal Operations 



Invasive 

Plants- 

Cattails 

 
 
Allow: Green-Maintenance Plan 
 
 



• Should understand basic function of BMP for 
early detection of problems and corrective action 
before failure 

• Existing staff 

• Handheld tools 

• Plant identification 

 

 
 
Allow: Green-Maintenance Plan 
 
 



STEP 4 

Integration into Municipal Operations 

Train Staff 



• Understand the purpose 
and function 

• Install signage 
• Remove invasive plants 
• Communicate across 

departments and 
disciplines 

 
 

 

High Quality 

Wetland Plant 

 
 
Allow: Staff Training 
 
 



Integration into Municipal Operations 

STEP 5 Identify 
Highly 
Visible 

Projects 



 Promote: Visible Projects 



Public Demonstrations 

Partner with 
nearby MS4 

Post Information 
on Website 

Local Newspaper 

 Educate School Kids 

 Promote: Public Education 



Contact: 
• Local groups 
• Scouts 
• School Groups 
• Men’s Clubs 
• Women’s Clubs 
• Neighborhood Groups 

 Promote: Public Involvement 



 
 
Examples: Think about… 
 
 

1. Would your codes allow this? 

2. How would you fund this project? 

3. Who would maintain these facilities? 

4. Is your staff adequately trained? 

5. Would this be a highly visible project in your 
community? 

 



 
 
Examples: Also think about… 
 
 

1. People (Social) 
– Human Health, Sense of Place 

2. Planet (Environment) 
– Water Quality & Quantity, Air Quality, 

Wildlife Habitat  

3. Profit (Economic) 
– Capital & Life Cycle Costs, Property 

Value 



 Use:  Residential Street Example 

Implementation  Opportunity  Existing  





 Use:  Residential Street Example 

Implementation  Opportunity  Existing  





 Use:  Residential Street Example 

Implementation  Opportunity  Existing  





 Use:  Commercial Street Example 

Implementation  Opportunity  Existing  





 Use: Commercial Street Example 

Implementation  Opportunity  Existing  





 Use: Commercial Street Example 

Implementation  Opportunity  Existing  





 Use: Arterial Street Example 

Existing  Opportunity  Implementation  





 Use: Permeable Paving Example 

Implementation  Opportunity  Existing  



Hands-on Exercise 
1. Layout a new development site using green 

infrastructure principles 

2. Incorporate green infrastructure into an 
existing site 

3. Build a bioswale based on plant and soil 
properties 

 

 



Call to Action 
1. Allow Green Infrastructure 

2. Promote Green Infrastructure 

3. Implement Green Infrastructure 

 

 


