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e Fill during wet season

 Discharge during dry season

 Project Operations Plan Under Development
e MFL C43 currently between 400 — 450 cfs

* Inflow Capacity = 1500 cfs

« Normal discharge to meet MFL = 450 cfs

o >2500 cfs Emergency Discharge Capacity
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« Nitrogen
 Dissolved Organic Nitrogen
 Dissolved Bio-available Organic Nitrogen
 Dissolved Inorganic Nitrogen (Ammonia, Nitrate, Nitrite)
 Total Nitrogen

 Phosphorus

o Particulate Phosphorus
« Soluble Reactive Phosphorus

Total Phosphorus
 Suspended Solids (Algae, Particulates)



Natural Treatment Systems Engineered (Conventional) Systems

Sun Land Concrete Electricity

Gravity ? Biomass Steel T Chemicals
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Pre-Storage Reservoir Post-Storage

Treatment

B ctern Treatment
________________________ PR QD |\ () System |
C-43 C-43
Stand Alone or in Combination:
Sand Membrane Sand Membrane

Physical Filtration  Seperation  Aeration OxygenationRecirculation Filtration  Seperation

Coagulation/ Electro- Coagulation/ Coagulation/  Electro-
Chemical Flocculation coagulation Flocculation  Nutrient Inactivation  Flocculation coagulation

Treatment
Biological Treatment Wetland Wetland Floating Wetland Islands Treatment Wetland



Sand Filter

42 cfs Outfall D-002 Sand Filter, Mosaic Co, FL




Membrane Filtration

154 cfs Twin Oaks Valley WTP, San Diego,
CA



Chemical Coagulation, Flocculation and Sedimentation



Examples (Tested by SFWMD) EXAMPLE:

AqualLutions™@S-78
1. Aragonite
2. ElectroCoagulation™
3. Phoslock® Inflow  0.115 1.791 1.142
4. STI Outflow 0.005  0.799  0.456
5. ViroPhos™ % CR 96% 55% 60%
6. WP-1™ Chimney et al. 2013
/. Ferrate
8. Aqualutions™
9. WP-1™

10. Nclear®

Phoslock® STI ViroPhos™ WP-1™
Chimney et al 2013



Chemical Process Technology:

Coagulation/Flocculation/Sedimentation
Separates Algae and Removes Nutrients




Chemical Process Technology:

Coagulation/Flocculation/Sedimentation
Separates Algae and Removes Nutrients




Chemical Process Technology:

Coagulation/Flocculation/Sedimentation
Separates Algae and Removes Nutrients




Managed Aguatic Plant
Treatment Wetlands S ste?ns SFI%ating Treatment

etlands

STA Jacobs Engineering Group



Aeration/Destratification Nutrient Inactivation

1,100 acres, 15.5 billion gallons

C B Young Reservoir, Tampa Bay Water, FL Alum Application



Ultrasonication Algistat/Algicide Application

www.LGSonic.com PAK 27 Application



Sorption Sedimentation

Filtration ® Biological
B Coagulation http://fldeploc.dep.state.fl.us/tech_portal/



Selection Criteria Categories

e Performance
v Proven results

4 Florida specific data validating
results of the technology

v’ Cannot cause harm

e Cost

 Physical Requirements
e Administrative
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Selection Criteria Categories Next Steps

e Performance e Research
v Proven results  Data Evaluation
v' Florida specific data validating * Preliminary Ranking

results of the technology
v' Cannot cause harm

e Cost
 Physical Requirements
e Administrative

* Final Ranking
e Recommendations
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Wetland Water Quality Processes
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Wetland Nitrogen Cycle
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Wetland Phosphorus Cycle
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Floating Aquatic Vegetation (FAV) Emergent Aquatic Vegetation (EAV)

Submerged Aquatic Vegetation (SAV) Periphyton



Q

Water Slope = -dH/dx

i< -

[ H(x) L Bottom Slope = Sb = -dB/dx

Q,

G

Stems occupy volume
| fraction1=¢€

A/HONQO

Outlet Weir

datum

Total Phosphorus (mg/L)

0.050

0.045

0.040

0.035

0.030

0.025

0.020

0.015

0.010

0.005

0.000

P-k-C* Model
(Kadlec and Wallace 2009)

C,—C*\ _ Lk
G —Cc*) Pq

C, = inflow concentration (mg/L)
C, = outflow concentration (mg/L)
C* = background concentration
(mg/L)

k = 1%t order rate coefficient (m/yr)
P = apparent number of tanks-in-
series

q = hydraulic loading rate (m/yr)
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Concentration Reductions
TN 14%
TP 74%
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C-43WQTTP Mesocosm Study (2019)




Objectives: test wetland based strategies to demonstrate
removal of nitrogen, especially DON, from the C-43 Canal

What vegetation community will provide best treatment performance for
TN and DON?

What contribution will on-site soils have on nitrogen uptake and
release?

What hydraulic loading rate (HLR) will result in the most efficient
nitrogen removal rate?



Preliminary Results:

TN: 23% concentration reduction and 33% mass reduction
DON: comprised 68% of source water TN

DON reduction better in wet season (14%) than dry season (4%)
Some DON converted to BDON and removed

DIN removal greater than 90%

TN removal similar between plant communities

TP removal greater than 75% (SAV better than EMV)



Objectives:
Summarize past C-43 studies

Evaluate water quality benefits of regional projects
Lee County
Sanibel
Lehigh Acres

Develop conceptual plans and cost estimates
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January 10, 2020
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Location

Hendry County Extension Office,
1085 Pratt Blvd, LaBelle, FL 33976

SW Florida Community Foundation Collaboratory,
2031 Jackson Street, Suite 100, Fort Myers, FL 33901

SW Florida Community Foundation Collaboratory,
2031 Jackson Street, Suite 100, Fort Myers, FL 33901
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https://www.sfwmd.gov/content/c-43-west-basin-storage-reservoir-water-quality-feasibility-study-working-group
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