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Discussion Topic:

ÅGroundwater Recharge 

Wetlands provide a beneficial 

WW reuse option and 

groundwater recharge benefits 

while also providing a cost 

effective approach to reversing 

groundwater nitrate 

contamination.



Why Are We Here?

1. Address the problem of wide-spread springs 
degradation 

2. Conventional land application methods of WW 
disposal are not necessarily protective of  WQ in 
springs or GW

3. Disconnect between WQ standards:
Å GW nitrate-nitrogen = 10 mg/L

Å Springs nitrate-nitrogen = 0.35 mg/L (Numeric 
Nutrient Criteria)

5. A Groundwater Recharge Wetland is a WW 
reuse alternative that is more protective of GW 
and springs WQ  

6. There is growing interest in implementing 
Groundwater Recharge Wetlands as a WW 
reuse option



North Florida Contains the Highest 

Concentration of Springs in the World

919 springs and counting!

http://classroomclipart.com/cgi-bin/kids/imageFolio.cgi?direct=Animals/Marine_Life/Manatee&img=6


Alachua County WW Facilities with 

Land Disposal ïGW Nitrate (mg/L)
Hawthorne RIBsAlachua Sprayfield

Newberry SprayfieldHigh Springs Sprayfield



Florida Groundwater Nitrate 

Concentrations (mg N/L): 2000-2004

Alachua County



Groundwater = Surface Water

NO3-N

Elevated nitrate leads to 

springs impairment!



A Possible Solution:

Groundwater Recharge Wetland
Concept

ÅAchieve additional nutrient

removal cost-efficiently

ïDenitrify via natural processes

ÅBeneficially reuse reclaimed water 
for aquifer recharge while creating 
wetland habitat

ÅMinimize nutrient inputs to 

groundwater and connected springs



The Process:

Groundwater Recharge Wetland

Process Train

1. Advanced secondary (activated 

sludge extended aeration or 

oxidation ditch) pretreatment

2. Constructed wetland denitrification 

cells (amended soil to maintain 

saturation)

3. Constructed wetland infiltration 

cells



The Evidence:

ÅConventional Constructed Wetlands

ïOrlando Easterly Wetland

ïLakeland Wetland

ïTitusville Blue Heron Wetland, etc.

ÅExisting Groundwater Recharge 

Wetlands

ïGreen Cay (West Palm Beach)

ïWakodahatchee (WPB)

ïKanapaha Demonstration Projects 

(Gainesville Regional Utilities) 



Orlando Easterly 

Constructed  Wetland
ÅStarted 1987

Å17 cells on 1,200 ac

ÅPermitted Capacity=35 mgd



Orlando Easterly 

Constructed Wetland

ÅTN reduced from 2.4 to 0.8 mg/L
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Orlando Easterly 

Wetland

ÅNitrate-N reduced from about 

1 mg/L to <0.1 mg/L
OEW - Nitrate Nitrogen
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Example #1:

Wakodahatchee Groundwater Recharge 

Wetland ïPalm Beach County

ÅFormer rapid 

infiltration basin 

disposal site

ÅConverted to 

groundwater recharge 

wetland in 1996

Å1 MGD in 39 acres (7 

in/wk)



Example #2: Green Cay 

Groundwater Recharge Wetland

Palm Beach County

ÅDesigned as an infiltrating 
constructed wetland (zero surface 
discharge)

Å70 acres in Phase 1

Å3 MGD (11 in/wk)



Example #3: Kanapaha Middle School

Groundwater Recharge Wetland

Gainesville Regional Utilities 

Cell 4

Cell 5

1 Year After Construction


