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Water Quality Improvement 
Through created wetlands 
at Freedom Park  
Source: Jim Bays, CH2M 









Freedom Park Stormwater Wetlands: 
Towards a Long-Term Monitoring and 

Management Plan 
1. Hydrology and bathymetry 

2. Water quality sampling and analyses 
– Routine sampling twice monthly 

– Special storm sampling at 6-hr frequencies with 
auto samplers 

– Diurnal and dawn-dusk sampling 

– Continuous stage and water quality station 

3. Vegetation Cover and Productivity 

4. Wildlife Observations 



Water Auto Sampler for Storm Event Sampling 
 in Freedom Park, 
 September 2016 



Continuous Stage and Water  
Quality Sensor in Freedom Park, 

 September 2016 



Display of Real-Time Stage and Water Quality from Freedom Park, 
FGCU’s Kapnick Building, Naples Botanical Garden 



Biomass Day at Freedom Park, September 2016 



Biomass Day at Freedom Park, September 2016 



Proposed “Wetlaculture” Mesocosm 
Experiments at Freedom Park 

Linking Treatment Wetlands for Sustainable Clean 
Water with Nutrient Recycling 
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Overview 

Our overall goal is to investigate a new landscape-scale approach 
that integrates:  

1. wetland retention of nutrients from stormwater and 
polluted river water fluxes that otherwise will damage 
downstream lakes, rivers, coastal areas, and  

2. recycling of the nutrients back to agriculture or horticulture.  



Our overall approach 

wetland mesocosm experiments in two distinct climates—south 
Florida and Ohio—where significant nutrient pollution is 
resulting in harmful algal blooms 



Florida governor declares state of 
emergency over 'guacamole-thick' algae 
Published June 30, 2016     FoxNews.com 



Satellite Image from Sept 3, 2011 of Western Lake Erie (Michalak et al. 2013) PNAS 

Lake Erie 

Algal Blooms 

“Nutrient 
impairment 
continues to 
plague Lake Erie, 
impacting an 
$11.5 billion 
tourism industry”  
Ohio Lake Erie 
Phosphorus Task Force 
(Nov 2013)  OHIO 

MICHIGAN 

ONTARIO 



Preliminary design for mesocosm compound  
at Freedom Park 

• Installation of approximately 30  
mesocosm tubs (each 2.5 ft wide x 4 
ft long) in a 5 x 6 array near a source 
of high phosphorus water 

• Desired inflow phosphorus 
concentrations ~100 to 200 ppb  

• (0.1 to 0.2 mg-P/L) 
• Fence around mesocosm compound 

for security  
• Require electricity to pump river 

water into feed tanks to distribute 
by gravity to mesocosm tubs 



Needs for the Freedom Park mesocosm experiment 

• ~$20,000 for the tubs, water 
supply tanks, and 
plumbing/carpentry/fencing/back
hoe earthmoving 

• Land for mesocosm compound 
near high phosphorus water; 40 ft 
x 60 ft 



Proposed Mesocosm Compound including Nutrient Water Supply System 



Wetland mesocosm 
planting—Buckeye 

Lake, Ohio 
October 22, 2016 



Wetland mesocosm 
planting—Buckeye 

Lake, Ohio 
October 22, 2016 



Wetland mesocosm planting—Buckeye Lake, Ohio 
October 22, 2016 



Wetland mesocosm hydrologic testing—Buckeye Lake, Ohio 
October 22, 2016 



Newly constructed wetland mesocosm compound—Buckeye Lake, Ohio 
November 4, 2016 



Wetland Mesocosm Compound at Olentangy River Wetlands, OSU, ~2001 (photo by W. Mitsch) 



Proposed Location of Mesocosm Compound in Freedom Park 



Our short-term goals at Freedom Park 

• Experiments will investigate hydraulic loading rates (HLR) for 
appropriate wetland vegetation communities in Freedom Park 
(3 different loading rates with current rate as lowest) 

• Environmental education with graduate student theses and 
dissertations based on these mesocosm experiments 

• Interpretation signage for the public to understand wetland 
research on vital public problem 

• Publication of research results in peer-reviewed scientific 
literature 

• Exploration of feasibility of this approach for full-scale testing 
and implementation with a sound business model 




