
A Tool in the Restoration of the Indian River Lagoon
Low Impact Design



Our Indian River Lagoon (IRL)

Cocoa Beach

Ft Pierce

Port St Lucie

Stuart

Jupiter



THE PROBLEM – Huge Stormwater Flows/Volumes



THE PROBLEM – Water Quality



THE PROBLEM – Loss of Habitat



THE PROBLEM - Muck





Cocoa Beach 1956 Cocoa Beach Today

Urbanization Infrastructure . . .  Impervious Creep . . . green turns gray

Building the Case for Low Impact Design – Impervious Creep



Impervious & Redevelopment

3% Public Roadways 
cannot mitigate 

97% Privately-Owned 
Development 
Storm Runoff 

Public Roadways are mostly impervious 
with

very little green areas for runoff infiltration

    Cocoa Beach Land Use Breakdown

   Private         Public Roadways
 2104.2 acres                   55.1 acres

      97%              3%

Building the Case for Low Impact Design – Development Patterns



Impervious & Redevelopment

IMPERVIOUS SURFACES 
can cause FLOODING

putting homes and properties 
at RISK.  

Building the Case for Low Impact Design – Development Patterns

WATER QUALITY
FLOODING

RESILIENCE

Vast Amounts of 
UPSTREAM IMPERVIOUS 

causes 
DOWNSTREAM FLOODING



Conventional Stormwater System Deficiencies

many old systems are now filled in
 algae producing systems

BEST pollutant removal 
is the day its built.

Many are now 30-40 years old.

WET DETENTION

DRY RETENTION

Building the Case for Low Impact Design – Development Patterns



Sustainable Stormwater Management 

allowing rain to percolate as close to where it falls as possible
Low Impact Design (LID) & Green Infrastructure 

Conventional Stormwater Design

Low Impact Design/Green Infrastructure



Sustainable Stormwater Management 

allowing rain to percolate as close to where it falls as possible

Tree Canopy/Urban Forest

Rain Gardens
Permeable Pavements

Underground Exfiltration

Rain Harvesting

Green Roofs/Walls

Low Impact Design (LID) & Green Infrastructure 



Why?

• Reduces Stormwater VOLUME to waterways
• Reduces Stormwater POLLUTANTS to waterways
• Reduces Stormwater INTENSITY at Storm Outfall
• Recharges Local AQUIFER
• Nourishes SOIL BIOTA/MICROBES – increases holding capacity
• Soil Biota/Microbes REDUCE TN/TP to GROUNDWATER
• Protects against SALTWATER INTRUSION
• Reduces DOWNSTREAM FLOODING/KING TIDES
• Promotes GREEN SPACE & NATURAL RESOURCES

Sustainable Stormwater Management 

allowing rain to percolate as close to where it falls as possible
Low Impact Design (LID) & Green Infrastructure 



LID/Green Infrastructure Principles/BMPs

• Minimize Impervious Footprint
• Preserve Site Trees/Natural Areas
• Plant Tree Canopy
• All Green Areas recessed
• Pervious Pavement walkways and driveways

• Elevated Structures for buildings, decks and patios

• Underground Rain Storage/Rainwater Harvesting/Cisterns
• Explore Innovative BMPs – Green Roofs/Walls

HOW?

Sustainable Stormwater Management 

allowing rain to percolate as close to where it falls as possible
Low Impact Design (LID) & Green Infrastructure 



LID - Integrated Stormwater/Landscape Design

Tree Canopy/Urban Forest

•  capture & store rain
•  slow down runoff
•  moderate climate
•  release oxygen
•  cleanse air of pollutants
•  provide habitat
•  increase business & lower crime
•  increase well being

Trees are the premier stormwater BMP – they become more effective over time as they grow.  
All other stormwater BMPs become less effective. 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjQtfv888jYAhVB7iYKHeyVAbwQjRwIBw&url=https://www.mwmo.org/learn/stormwater-101/landscaping-ideas/trees/&psig=AOvVaw0m-slKbjJC7qjtP4mGkH01&ust=1515519357312814


Sustainable Stormwater Management 

Tree Canopy/Urban Forest

Undeveloped Site

Data from Center for Urban Forest Research 

1930s
47%  Canopy Retained

Subdivision Development Trends

1950s
30%  Canopy Retained

1980s
16%  Canopy Retained 1990s

4%  Canopy Retained



Changing our Built Environment

allowing rain to percolate as close to where it falls as possible

TREE CANOPY     if rain doesn’t hit the ground, its not stormwater runoff; can intercept 15-35% of annual rainfall

RAIN GARDENS   creating stormwater recharge areas to intercept runoff; recharge groundwater & abate saltwater intrusion

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwji--q5p8nYAhUEQCYKHbhCC-AQjRwIBw&url=http://buildingconnections.seattle.gov/2015/07/30/sepa-decision-for-low-impact-development-code-changes/&psig=AOvVaw0whz5S0GIFKjWg4BzYpNZB&ust=1515533240633656


PERVIOUS PAVEMENTS & DECKING   not green infrastructure but allows rain to soak in

allowing rain to percolate as close to where it falls as possible

Changing our Built Environment

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj82e39kc7iAhXLJzQIHQnqAugQjRx6BAgBEAU&url=https%3A%2F%2Fwww.foxnews.com%2Freal-estate%2Fwhat-to-know-about-adding-a-deck&psig=AOvVaw3kXocBtsdZO_6ptXhYWgef&ust=1559679745867630


ELEVATED STRUCTURES   minimizes building footprint, mitigates flooding & provides resilience

allowing rain to percolate as close to where it falls as possible

Changing our Built Environment
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Cisterns & Rain Water Harvesting  captures building footprint runoff for reuse/percolation & resiliency resource in storms 

allowing rain to percolate as close to where it falls as possible

Changing our Built Environment
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UNDERGROUND STORAGE/EXFILTRATION   not green infrastructure but recharges aquifer 

allowing rain to percolate as close to where it falls as possible

Changing our Built Environment
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Green Roofs & Walls   minimizes building impervious footprint & provides air quality and cooling effect

allowing rain to percolate as close to where it falls as possible

Changing our Built Environment



allowing rain to percolate as close to where it falls as possible

Minutemen Corridor Stormwater LID Streetscape  -   5-block main street improvement, 23 acres

Rain Gardens

Pervious Pavers

Tree Wells

Tree Canopy

Changing our Built Environment



Challenges – Changing the Norm
 . . .  getting the barge to turn

Comprehensive Plan IRL BMAP
Indian River Lagoon BMAPs

Land Development Code
SW NPDES Permit



Challenges – Changing the Norm
 . . .  getting the barge to turn

Indian River Lagoon BMAP



● Local Environmental Groups
● City/County Environmental/Sustainability Boards
● City/County Elected Officials
● City/County Manager & Land Permitting Depts
● FL Legislative Elected Officials
● FL State Env Agencies – FDEP, SFWMD, SJRWMD
● Development Industry
● Site Development Engineering Firms

Outreach 



Partners . . . so far 



“The world as we have created it is a process of our 
thinking. It cannot be changed without changing our 
thinking.” 
― Albert Einstein 
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