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AGENDA
9:00AM – 11:30 AM
AGENDA
9:00AM – 11:30 AM

9:00 Introduction & Program Objectives (MD-WASD)

9:05 Program Overview (CDM)

9:10 Wetlands Rehydration Demonstration Plant (CDM)

9:20 Constructed Wetlands (CH2M Hill)

9:30 Monitoring Plan (MSA)

9:40 Other Testing (microcosm/mesocosm) (FIU)

9:50 Break (10 minutes)

10:00 Develop Overall Objectives (Moderator)

11:00 Schedule (MD-WASD)

11:15 Other Items (MD-WASD)

Action Items (MSA)

Wrap up (MSA)



Project OverviewProject Overview



Current Program Status (5/18/07)Current Program Status (5/18/07)

WRDP
Constructed Wetlands
Monitoring Program
Mesocosm/Microcosm Studies
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WRDP Process SchematicWRDP Process Schematic

Item Treatment Objectives

1 Solids removal of fine particles ( > 3mm) 

2 Biological nitrification process to convert ammonia to nitrate

3 Biological denitrification process to convert  nitrates to nitrogen gas

4 Chemical and physical processes to remove phosphorus

5 Solids separation process to remove suspend solids including particulate TP and TN

6 UV radiation for inactivation of microbial contaminants

7 SPPs include a combination of GAC, RO, IX, and AOP to test for removal of very low nutrient concentrations 
(TP < 0.1 mg/L and TN < 3.0 mg/L) and microconstituents
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Side Stream Pilot PlantSide Stream Pilot Plant

Options for side stream pilot plants
1. IX + AOP 
2. IX + GAC +  AOP
3. GAC + AOP
4. RO + AOP
5. RO + GAC + AOP
6. RO + IX + AOP

RO

H2O2

H2O2

GAC

IX

UV

O3

UV/O3

Return to 
Headworks

AOP

WRDP   
Effluent
( approx 
40gpm )

WRDP
Effluent
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Microconstituents – Desktop 
Evaluation 
Microconstituents – Desktop 
Evaluation 

USGS 2004 Report
Existing SDWWTP Performance 
Investigate Source Control Initiatives
Investigate Technology Performance 



Reduction of Compounds at the 
SDWWTP (USGS 2004) 
Reduction of Compounds at the 
SDWWTP (USGS 2004) 
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March 2-3, 2004 – Dry-Season 



Reduction of Compounds at the 
SDWWTP (USGS 2004) 
Reduction of Compounds at the 
SDWWTP (USGS 2004) 

July 20-21, 2004 – Wet-Season 
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Reduction of Compounds at the 
SDWWTP (USGS 2004) 
Reduction of Compounds at the 
SDWWTP (USGS 2004) 
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WRDP Location Plan WRDP Location Plan 



Coastal Wetland Rehydration Reuse Demonstration 
Project

Phase 1



Objectives & GoalsObjectives & Goals



GoalsGoals

1. Ecosystem development capable of testing the Reuse Water 
Impacts to the System – Plants and Organisms

2. Support the Implementation of the CERP Coastal Wetlands 
Rehydration Project

Objectives

1. Grow-in of the freshwater and coastal wetland cells with Biscayne 
Aquifer Water

2. Evaluation of Impacts to the surrounding surface water and 
groundwater systems

3. Flexibility in the Operations of the Constructed Wetland through
Design – Flexibility Parameters

a) Inundation levels (depth of water in the cells)
b) Water Balance
c) Hydraulic Residence Time 
d) Wetland Hydraulics (includes Hydraulic Loading Rate)



Location Map

Constructed Wetland Demonstration Plant
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14 acre site
SFWMD – Owner
MD WASD - Leasee

2 – 2.5 ac cells   (Cell 1 & 2)
each Cell divided into 2 cells
1 – 1.9 ac cell     (Cell 3)

Cell 2 Cell 1

Cell 3

Cell 1aCell 1bCell 2aCell 2b



Mitigation Wetland – holding water in the Dry Season



Survey and Location of the Hand Augers & Soil Probes

Marl Soil Thickness = 0.3’ to 1.4’ Average Thickness = 0.9’



Design Topography of the Constructed Wetland – Cell 1 & 3

Note:  Open Zones are to depth shown or top of rock



Design Topography of the Constructed Wetland – Cell 2 & 3

Note:  Open Zones are to depth shown or top of rock



Wetland 
Vegetation





Flexibility of the Constructed Wetland DesignFlexibility of the Constructed Wetland Design



Inflow from the Demonstration Plant
Flow within the Cell
Return flow to the pump – and to the SD WWTP

Flow Options

1. Series - Plant > Cell 1 > Cell 2 > Cell 3 > pump > return to WWTP
2. Series - Plant > Cell 1 > Cell 3 > pump > return to WWTP
3. Series - Plant > Cell 1 > Cell 2 > pump > return to WWTP
4. Series - Plant > Cell 2 > Cell 3 > pump > return to WWTP
5. Parallel - Plant > Cell 1 > pump > return to WWTP

> Cell 2 > pump > return to WWTP
> Cell 3 > pump > return to WWTP

Pump
Station



Parallel

Cell 1a Cell 1b Cell 2a Cell 2b Cell3

X X X X X

X X

X X

X X

X X X

X X

X X X X X

Series a

Series b

Series c

Series d

Series e

Series f

Combinations of Cell Configurations 
for flexibility in testing



Inflow to Cell 2
with the  Cells
operating in 
parallel

Cell 2

Inflow from the Demonstration Plant
Flow within the Cell
Return flow to the pump – and to the SD WWTP



Inflow to Cell 2
with the  Cells
operating in 
series

Cell 2

Inflow from the Demonstration Plant
Flow within the Cell
Return flow to the pump – and to the SD WWTP



Water Quality of the 
Grow-in & Start-up Water 
from the Biscayne Aquifer

Water Quality of the 
Grow-in & Start-up Water 
from the Biscayne Aquifer

1. Local source of water

2. Standardized water supply during Grow-in & Start up

3. Backup water supply if Demonstration Plant has interrupted supply

4. Baseline of data collection for a conservative design



Groundwater Monitoring Well ConfigurationGroundwater Monitoring Well Configuration

Groundwater Monitoring Well Location

MW-2

MW-1

MW-6

MW-5

MW-4MW-3

MW-6



Sampling Locations



Removal of Brazilian Pepper
&
Retain Marl Soils

Removal of Brazilian Pepper
&
Retain Marl Soils



Critical Success FactorsCritical Success Factors

1. Restoration of Freshwater Wetland on native soils by removal of the Brazilian 
Peppers

2. Establish Wetland with Biscayne Aquifer Water

3. Quantify wetland water balance and groundwater & surface water interaction 

4. Quantify changes to inflow water quality

5. Development of a benthic ecosystem that supports the demonstration project

6. Maintain wetlands with Reuse Water

7. Stakeholders’ Acceptance of Results

8. Provides useful information to CERP for full scale project



1. Enhance the current monitoring programs in areas surrounding the SDWWTP 
C-1 and L31E Canals
BBCW east of SDWWTP
Coastal Wetland Fringe
Biscayne Bay

2. Demonstrate the WRDP’s ability to consistently attain water quality targets
Nutrients
Physical
Metals
Microconstituents
Cryptosporidium & Giardia

3. Evaluate the ecological responses to the highly treated WRDP effluent
Surface Water Quality
Ground Water Quality
Sediments
Vegetation
Biota

4. Test the added treatment capabilities of the Sidestream Treatment 
Processes.

CWRRDP Monitoring Objectives

Surrounding Area Baseline Monitoring
Category A

WRDP Water Quality Monitoring
Category B

Constructed Wetland Monitoring
Category C

Sidestream Process Testing
Category D



Surrounding Area Baseline Monitoring
Category A

Surrounding Area Baseline Monitoring
Category A

Data Gaps Exist in the Following Areas:
C-1 and L31E Canals

BBCW east of SDWWTP

Coastal Wetland Fringe

Biscayne Bay

Added Stations will include the following matrices:
Water Quality (Surface and groundwater)

Sediment quality

Vegetation

Parameters consistent with project Targets

Monitoring of the surrounding baseline will begin upon commencement of 
the project and continue through the life of the project.
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Biscayne Bay

C-1 Canal

L-31E Canal

South District Waste Water
Treatment Plant
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Floway Area
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Constructed Wetland 
Cell Locations

Existing and Proposed Monitoring Stations



WRDP Water Quality Monitoring
Category B

Collection and analysis of influent 
and effluent water quality samples 
from the WDRP

Frequencies of the WRDP 
monitoring program will be finalized 
when the operational plan for the 
project is completed. 

This monitoring will be conducted 
throughout the life of the project.



Constructed Wetland Monitoring
Category C

Start-up Phase (Two Years) 
Stabilization of soils, surface and groundwater quality, and biota within 
the constructed wetland cells prior to receiving WDRP-treated effluent

Demonstration Phase (5 Years)
Evaluate the water quality, soil, vegetation and biological responses 
within the constructed wetlands to the highly treated WRDP effluent. 

Monitoring through both phases will be identical
A traditional paired watershed approach will be employed

Sample matrices include:
• Wetland Surface Water
• Groundwater
• Sediments

• Vegetation
• Macroinvertebrates and Fish
• Periphyton



C1GW1C1GW2C2GW3
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Groundwater Monitoring Well 
Station

Surface Water Grab Sampling 
Station 
Auto-Flow Composite 
Sampling Station 

Legend

Water Quality Stations 
Within The Constructed Wetland Cells



C1SD1

C2SD1

C1SD2

C1V1
C1V2
C1V3
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Vegetation and Sediment Sampling Stations 
Within The Constructed Wetland Cells

Vegetation Sampling Station 
Legend

Sediment Sampling Station



Sidestream Testing
Category D

Four sidestream pilot technologies will be applied to WDRP effluent:

Reverse osmosis,
Ion exchange
Granulated activated carbon
Advanced oxidation

To determine the pilot technologies’ operational capabilities in removing 
additional nutrients and microconstituents from WDRP effluent.  

Testing conditions, sampling schedules, volumes of WRDP effluent used 
and time durations for each test are expected to vary for each 
technology and as refinements are made to the testing procedures.  

Repeated trials and alterations to testing procedures are expected to 
occur until conclusions can be drawn and verified.  



Florida International University

Ecotoxicology Laboratory (*)
South East Environmental Research Center
Applied Research Center
Civil and Environmental Engineering Department

Florida International University

Ecotoxicology Laboratory (*)
South East Environmental Research Center
Applied Research Center
Civil and Environmental Engineering Department

Microcosm Studies 
for Coastal Wetlands Rehydration 

Demonstration Project

(*) FIU SERC Ecotoxicology Laboratory is NELAC accredited



Types of data used in ecological risk assessmentTypes of data used in ecological risk assessment

M S Swaminathan Research Foundation

Microcosm 
and 
mesocosm 
studies



Microcosm & Mesocosm StudiesMicrocosm & Mesocosm Studies

Differ from conventional toxicity tests:
– inclusion of sediment, to allow the chemical to 

partition between water and sediment as it would do 
in nature;

– variation of chemical concentration over time, to 
simulate exposure patterns typically observed in the 
field when chemicals disappear due to degradation 
or water movement; 

– periodic re-introduction of organisms, to simulate 
natural immigration and allow observation of 
population recovery (invertebrates or algae only, 
not fish). 



ObjectiveObjective

To conduct controlled experiments in the 
laboratory and the field studies with selected 
animal and plant species to study the effects 
of wastewater effluent on the ecosystem.
To demonstrate if the direct toxic effects of 
the wastewater effluent are mitigated by 
factors in nature. 



Biological and ecological scalesBiological and ecological scales

Cell

Individual

Species

Population

Community

Ecosystem

Increasing spatial scale of response

Increasing tem
poral scale of response

Test environment

(microcosm)



Microcosm studies (indoors)Microcosm studies (indoors)

Typical study 
– 3-5 exposure levels
– plus controls, (in duplicates)
– (12 to 18 microcosm units). 

Effects on phytoplankton, 
periphyton, zooplankton, or 
macroinvertebrates. 



Mesocosm studies (outdoors)Mesocosm studies (outdoors)

Inclusion of several special 



Potential Impacts due to Wetlands RehydrationPotential Impacts due to Wetlands Rehydration

Toxicity of effluent
Impacts on salinity 
Impacts on turbidity
Impacts on vegetation 
Potential Habitat Fragmentation / Disturbance
Potential impacts on dissolved oxygen levels



Questions that can be answeredQuestions that can be answered

Identification of key surface and groundwater fate 
and transport uncertainties.
Which naturally occurring species are performing 
better? 
Partitioning of selected compounds between 
water, sediments, and living systems.



Laboratory FacilitiesLaboratory Facilities

Sediment system Proportional diluter tanks

Ecotoxicology Laboratory, FIU



Laboratory FacilitiesLaboratory Facilities

Ecotoxicology Laboratory, FIU



Laboratory FacilitiesLaboratory Facilities

Ecotoxicology Laboratory, FIU



Laboratory FacilitiesLaboratory Facilities

Ecotoxicology Laboratory, FIU



Laboratory FacilitiesLaboratory Facilities

Ecotoxicology Laboratory, FIU



Laboratory FacilitiesLaboratory Facilities



Plant studiesPlant studies



Study on mercury uptake by plants and the consequent effects in 
progress



Laboratory Facilities
(analytical)
Laboratory Facilities
(analytical)



Proposed Tasks

Task II. Microcosm 
tests (indoors)

Task II. Microcosm 
tests (indoors)

Task I.  Literature search Task I.  Literature search 

Task VI. Assessment of 
potential impacts

Task VI. Assessment of 
potential impacts

Task V. Projections and 
modeling

Task V. Projections and 
modeling

Task II. Microcosm 
tests (outdoors)

Task II. Microcosm 
tests (outdoors)

Task IV. Permeability and 
uptake studies

Task IV. Permeability and 
uptake studies

Assessment

Projections

Interpretation of Results

Analysis Tools and Techniques

Data and Information from Microcosm Studies

Task III a.  Animal 
studies 

Task III a.  Animal 
studies 

Task III b.  Plant 
growth studies 

Task III b.  Plant 
growth studies 



Test speciesTest species

Test conditions Plants Animals

Microcosm (indoors)

(individual settings)

Freshwater marsh species

(algae, waterfern, 
duckweed, sawgrass, 
cattails)

Invertebrates

(oligochaete worms, 
snails, amphipods)

Fish

Mesocosm (outdoors) Freshwater marsh species

(algae, waterfern, 
duckweed, sawgrass, 
cattails)

Invertebrates

(oligochaete worms, 
snails, amphipods)

Fish
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