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Pinellas County – Background Information

National Land Cover Database (2016)
https://www.mrlc.gov/viewer/
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Pinellas County – Fast Facts

Highly 
Urbanized

2nd smallest 
County in FL at 
only 280 mi²

Most densely 
populated County 
in FL at 3,347 
people/mi²

Limited 
open/vacant space

Extensively paved
• 4,521 mi of roads
• 1,072 mi of path
• 142 bridges

Tourism & 
Environment

15,539,597 
visitors in 2018 

Economic impact 
of over $8 billion 
in 2018

35 miles of 
beaches

Sensitive habitat, 
impaired waters, 
seagrass
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Steps taken to Encourage the Use of Green Infrastructure

Set Standards

• Adopted 
Stormwater 
Manual in 2017

• Pollutant load-
based standards

• Flexibility in 
BMPs

Improve Public 
Education

• Created 
educational flyer

• Discuss concept 
at public 
meetings

Construct GI on 
County property

• GIS siting tool -
identified top GI 
projects

• Construct top 3 
GI projects

Encourage GI- public 
& private projects

• GI design (CAD) 
templates

• Update/reorgani
ze Stormwater 
Manual
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Feedback Received from Applicants

Unsure of how to effectively 
incorporate it into projects 

Perception that it is cost 
prohibitive

Thought that more 
maintenance will be required

Belief that it stymies 
development/redevelopment

FEEDBACK 
RECEIVED 

ABOUT GREEN 
INFRASTRUCURE
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Strategies for encouraging the use of green infrastructure

• Created green infrastructure CAD design templates  
• Created a BAM supplemental specification
• Developed a list of suggested vegetation (searchable by attribute)

Development of technical design aides

• Added new design templates 
• Addressed feedback from stakeholders on technical items
• Reorganized manual and added live links to make it more user-

friendly
• Included “social marketing” concepts
• Added a list of example project sites and case studies
• Referenced a cost estimator tool

Stormwater manual updates
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Triple Bottom Line 

land acquisition $
development intensity
SW fee/tax credits
occupancy rates
and faster sales
marketability (by 10-15%)

aesthetics
rents/property values
recreation opportunity 

ENVIRONMENTAL

water quality 
air pollution
habitat

groundwater recharge
erosion
urban heat island effect

SOCIAL
flooding
public education
mental health 
crime

ECONOMIC

O&M $
awards (LEED)
cost-benefit
grants/
partnerships
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Summary of goals

Encourage the use of green infrastructure 
by:

• Improving the stormwater manual

• Providing “grab-and-go” CAD 
templates

• Making the use of BAM and plant 
selection easier

• Emphasizing that GI is desirable, 
garners positive attention and attracts 
buyers/patrons/tenants 
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Thank you!

Contact Information:

Josie Benwell, M.S., ENV SP
Project Coordinator 
Pinellas County Public Works
Stormwater & Vegetation Division
jbenwell@pinellascounty.org
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Objective

Available Online at: www.pinellascounty.org
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Standard Details – Green Infrastructure Templates

1. Green Gutters

2. Bio-swales

3. Rain Gardens

4. Tree Wells

5. Exfiltration Trenches

6. Pervious Pavement
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Green Gutters Template

Highlights
• Typically located within right-of-way, between road curb and sidewalk.
• < 2 acre contributing drainage area
• Scalable length
• Available options: 

• Overflow structure
• Underdrain vs. infiltration
• Native plantings

4
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Green Gutters Template – Design Notes Example

Highlights
• Typically located within right-of-way, 

between road curb and sidewalk.
• < 2 acre contributing drainage area
• Scalable length
• Available options: 

• Overflow structure
• Underdrain vs. infiltration
• Native plantings

4
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Bioswales Template

Highlights
• Typically located in parking lots, along right-of-way, and adjacent to buildings
• < 2 acre contributing drainage area
• Scalable length
• Available options: 

• Overflow structure
• Underdrain vs. infiltration
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Rain Garden Template

Highlights
• Typically located in depression areas
• < 2 acre contributing drainage area
• Scalable length
• Available options: 

• Overflow structure
• Underdrain
• Native plantings to increase natural habitat area

• Highly adaptable

“Common Cents”: Encouraging Green Infrastructure in Pinellas County



Plants are an Important System Component!

• Filter stormwater

• Remove soil contaminants

• Soil stabilization

Green Infrastructure Vegetation
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Green Infrastructure Vegetation
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Green Infrastructure Vegetation
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Highlights

• Typically located within right-of-way, between road curb and sidewalk.

• Small footprint

• Available options: 

• Underdrain vs. infiltration

• Native plantings

Tree Well Template
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Highlights
• Typically located along walking paths, along greenways 
• Increasing accessibility
• LEED Certified and ADA Compliant
• Local Supplier located in Pinellas County

Pervious Pavement – Permeable Asphalt “Flexi-Pave”
“Common Cents”: Encouraging Green Infrastructure in Pinellas County



Pervious Pavement – Permeable Concrete

Highlights
• Typically located in parallel parking lanes within right-of-way or in parking 

areas of a redevelopment 
• Limited wheel turning

• Contributing drainage area can vary
• Can facilitate infiltration or biofiltration
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Highlights
• Typically located in parallel parking lanes within right-of-way or in parking 

areas of a redevelopment
• Contributing drainage area can vary
• Can facilitate infiltration or biofiltration

Pervious Pavement – Permeable Pavers
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Pervious Pavement – Design Considerations

• flat/minimal slope

• SHWT at least 24” below bottom

• Soil infiltration rate should be at least 1”/hr.

• Recovery of water storage capacity within 72 hours (safety factor of 2)

• Provide adequate edge treatment to avoid scour.

• Embedded Ring Infiltrometer Kit (ERIK)
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Highlights

• Space efficient

• Contributing drainage area can vary

• Scalable length

• Directs flow to infiltration

Exfiltration Trench Template
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Engineered Soil and BAM

• Engineered Soil
• Facilitates infiltration
• Supports plants growth
• Maintains moisture
• Typically composed of: 

• Sand - infiltration
• Compost – contaminant removal

• Bio-Sorption Activated Media (BAM)
- Enhanced removal of nitrogen and 

phosphorus
- Removal of heavy metals
- Applications

- Landscaping with tree well
- rain gardens
- green gutters
- bioswales
- Pervious pavement 
- Regional  retention basins with BAM 

added to the bottom
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Evaluating GI Systems

(Adapted from Wanielista, M. (2020). Virtual Learning Applications for Practicing Professionals. [Online workshop])
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Small Industrial Site – Case Study Example

Reference: Pinellas County Stormwater Manual CASE STUDIES (2016)
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Small Industrial Site – Case Study Example
“Common Cents”: Encouraging Green Infrastructure in Pinellas County

Pinellas Performance Standard: Designed to achieve the highest level of pollutant removal of the 
following performance standards:

Reduce the post-development annual average stormwater total nitrogen load by at least a 55% 
total phosphorus load by at least 80%, 
-OR-
Reduce the post-development annual average stormwater total nitrogen and phosphorus loads 
level less than or equal to 90% of the loads currently discharged from the site.



Small Industrial Site – Example BMP Approach
“Common Cents”: Encouraging Green Infrastructure in Pinellas County

Conventional Approach GI Approach



Small Industrial Site – Treatment Summary
“Common Cents”: Encouraging Green Infrastructure in Pinellas County



Small Industrial Site – Example Cost Comparison

Conventional Stormwater Management System 
(Previous Stormwater Requirements)

LID Stormwater Management System 
(Meeting New Stormwater Requirements)
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Results Summary

Required  Provided
Pollutant Reduction Reduction Cost Effectiveness

Total Nitrogen: 55% 80% $130/lb Removed

Total Phosphorus: 80% 80% $900/lb Removed
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GI Construction Cost Data
“Common Cents”: Encouraging Green Infrastructure in Pinellas County

Cost data from 127 green stormwater infrastructure projects in Onondaga County, N.Y., demonstrate the influence of both scale and implementation program. Graph by CH2M



GI Maintenance Cost Data
“Common Cents”: Encouraging Green Infrastructure in Pinellas County

Typical annual maintenance cost-ranges for green stormwater infrastructure based on cost per square foot of green infrastructure (left) compared with maintenance costs based on square foot of impervious area managed (right). Graphs by CH2M



Questions:

Jorge Calabria, Ph.D., ENV SP
Applied Sciences Consulting, Inc.
Email: Jcalabria@appliedfl.com
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