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2017 Regular Session     The Florida Senate  
 COMMITTEE MEETING EXPANDED AGENDA    

    APPROPRIATIONS SUBCOMMITTEE ON THE 
ENVIRONMENT AND NATURAL RESOURCES 

 Senator Bradley, Chair 
 Senator Book, Vice Chair 

 
MEETING DATE: Wednesday, January 25, 2017 

TIME: 10:00 a.m.—12:00 noon 
PLACE: Pat Thomas Committee Room, 412 Knott Building 

MEMBERS: Senator Bradley, Chair; Senator Book, Vice Chair; Senators Braynon, Hukill, Hutson, Mayfield, and 
Stewart 
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Presentation by the Department of Environmental Protection 
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Presentation by Environmental Advocates 
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Presentation by Representatives of Agricultural Landowners in the Everglades Agricultural 
Area 
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Presentation by Research Professor from Harbor Branch Oceanographic Institute 
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The committee intends to provide 30 minutes for public comment, time permitting. Each 
speaker’s time may be limited based on time restrictions. 
 
 

 
 
 

 
 
 

 
Other Related Meeting Documents 
 
 

 
 
 

 



Everglades Restoration Overview
Drew Bartlett, Deputy Secretary 

for Ecosystem Restoration

January 25, 2017



South Florida Ecosystem Restoration Program
Overview

21/25/2017



Lake Okeechobee Watershed

1/25/2017 3

CERP
• Watershed Storage Planning 

• Kicked off in 2016

NEEPP 
& 

BMAP

• BMAP Adopted in 2014 
• 145 Metric Tons reduction in 

phosphorus pollution

• Dispersed Water 
Management

• $53M infusion in 2016

• Agriculture BMPs

Pre-CERP

• Kissimmee River 
Restoration

• Final Land Acquisition funded 
in 2015 

• Upper Kissimmee Chain of 
Lakes

• Implemented in 2016



Caloosahatchee Watershed

1/25/2017 4

Map of Caloosahatchee
and Watershed with 
Project Areas 
Identified, like in my 
Office

CERP
• C-43 Reservoir

• Broke ground in 2016

NEEPP & 
BMAP

• Ag BMPs & Local Projects

• C-43 Water Quality Treatment

• Lake Hicpochee Restoration
• Land Acquired in 2016

• Dispersed Water Management

• Septic to Sewer Cost Share
• Governor Scott’s 2016 Proposal



Indian River Lagoon South
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Map of St. Lucie
Watershed with 
Project Areas 
Identified, like in my 
Office

CERP

• C-44 Storage & Treatment

• Started in 2014, finish 2019

• C-23, C-24, & C-25 Storage & 
Treatment

• 10-Mile Creek Water Preserve 
Area (transferred to District)

NEEPP 
& 

BMAP

• Dispersed Water Management

• Agriculture BMPs & Local 
Projects

• Septic to Sewer Cost Share
• Governor Scott’s 2016 Proposal



EAA and Everglades
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CERP

• Central Everglades Project
• Authorized in 2016

• Western Everglades Restoration 
Planning

• Initiated in 2016 

Governor 
Scott’s 

Restoration 
Strategies

• Passed in 2012 ($880M)
• Source Controls

• Flow Equalization Basins

• Stormwater Treatment Areas

Pre-CERP
• C-111/South Dade Projects

• Modified Water Deliveries

STA 1W
STA 1E

A-1 FEB

2.6-Mile Bridge

A-2

STA 5/6

STA 2

STA 3/9



Other Projects

1/25/2017 7

Picayune 
Strand

• Wetland/Hydrologic Restoration
• 55,000 Acres

• Road Removal and Canal Backfill

Loxahatchee 
River

• Hydrologic Restoration

• Water Storage & Treatment

Biscayne 
Bay Coastal 

Wetlands

• Wetland/Hydrologic Restoration
• Deering Estate

• Cutler Wetlands

• L-31 East

Biscayne Bay 

Coastal Wetlands 

Deering Estate

Biscayne Bay 

Coastal Wetlands 

Cutler Wetlands

Biscayne Bay 

Coastal Wetlands 

L-31E North

Biscayne Bay 

Coastal Wetlands 

L-31E South

Picayune 

Strand 

Restoration 

Project

Picayune Strand 

Restoration Project 

(Manatee Mitigation)



Current State Assisted Construction

8

Project 15-16 16-17 Future costs Benefits

C-44 $40 M $60 M $25 M 60,000 acre-ft of storage and nutrient 
removal (26 MT/year)

C-43 $11.8 M $37 M $435 M 170,000 acre-ft of storage and nutrient 
removal (9 MT/year)

Restoration Strategies $32 M $32 M $32 M/yr
(until 2024)

105,000 acre-ft of storage and nutrient 
removal (47 MT/year)

Dispersed Water Mgmt. $5 M $52.8 M ~$20 M/yr 405,944 ac-ft per year of storage

Picayune Strand $0 $5 M $27 M
Water quality improvements to downstream 
estuaries and 55,000 acres of wetland 
restoration 

Biscayne Bay Coastal
Wetlands $0 $5.8 M $28.2 M

Improve timing and distribution of water 
flow to Biscayne Bay; 1,750 acres of 
wetland restoration

Kissimmee River Restoration $20 M $0 $0 20,000 acres wetland restoration and 44 
miles of historic river

Lakeside Ranch Phase 2 $0 $9 M $31 M
Water quality improvements for Lake 
Okeechobee (1,200 acre-ft of storage and 
nutrient removal – 8 MT/year)

Lake Hicpochee (Phase 1) $0 $16.9 M $13 M (est.)
Caloosahatchee river watershed restoration 
and water quality improvements (1,300
acre-ft of storage and nutrient removal)

1/25/2017
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17/18 Budget Request

$112.9 Million 
• Finish C-44
• Continue C-43 
• Planning & Design

• Lake Okeechobee Watershed
• Western Everglades
• Old Tamiami Trail Removal
• C-111 South Dade
• Picayune Strand

$32 Million
• Restoration Strategies

$39 Million
• Lakeside Ranch Phase 2
• Dispersed Water Management

$20 Million
• Septic to Sewer Cost Share

TOTAL PROJECT COST: $203.9 Million

$25.8 Million
• Everglades Debt Service



Integrated Delivery Schedule

101/25/2017



Contact

Drew Bartlett,

Deputy Secretary for

Ecosystem Restoration

Drew.Bartlett@dep.state.fl.us
850.245.2030

111/25/2017



Storage Solutions 
Dr. Thomas Van Lent

Senate Appropriations Subcommittee on the Environment and Natural Resources
January 25, 2017



• Water flowed from the Lake 
south to Everglades

• Today’s water management 
systems sends most Lake 
excess to estuaries and dams 
the Everglades

• Fix is Comprehensive 
Everglades Restoration Plan

The Basics





November 2015 Johnson Key Basin (FWC)









Algae Bloom in Florida Bay
November 2016 MODIS (J. Cannizzaro, 
USF)

January 2017
7-day Mean of MODISA Chlorophyll a 

(J. Cannizzaro, USF)



Proposal for a Storage Reservoir

• Broad scientific consensus that storage south of Lake 
Okeechobee is critical to the future of water infrastructure for 
South Florida.

• The Comprehensive Plan calls for 118 billion gallon reservoir on 
60,000 acres at 6 ft depth.

• A proposal for reservoir represents a fast-tracking of a storage 
project that is in the Plan, is consistent with Legislative direction, 
and represents the fastest path for relief to the St. Lucie, 
Caloosahatchee and Florida Bay.



Prioritizing Storage Projects

In

In

Out

Out

• Legacy Florida Act passed in 2016 prioritizes “projects 
that reduce harmful discharges of water from Lake 
Okeechobee to the St. Lucie and Caloosahatchee 
estuaries…” 

• We found that a south reservoir reduces harmful estuary 
discharge volumes by an average of 50%

• We found that a north reservoir reduces harmful estuary 
discharges by an average of 6%

• A southern reservoir reduced discharges more because it 
opens a new outlet from Lake Okeechobee



Economic Benefits 

• Reduction of damaging estuary releases also has highest 
economic benefits. 

• Florida Realtors© study found: 

• polluted water in the St. Lucie and Caloosahatchee 
estuaries decreases home values;

• losses from June - September 2013 event were $541 
million in Lee County and $428 million in Martin county. 

• Mather Economics (2010) found that improvements from 
CERP to real estate from improving water quality would 
result in $15 billion in benefits and 273,000 jobs.



Summary
• Damaging flood releases to St. Lucie and Caloosahatchee estuaries and drought damage in 

Florida Bay will continue until the major changes are made to Central and South Florida 
Project: The Comprehensive Everglades Restoration Plan

• A major feature of the Plan is storage, including a reservoir in the Everglades Agricultural Area 
Reservoir of 118 billion gallons on 60,000 acres.

• The proposal for a southern reservoir represents fast-tracking the storage project that will have 
the most benefit to the St. Lucie, Caloosahatchee, and Florida Bay estuaries.

• A reservoir south of Lake Okeechobee creates a new outlet from Lake Okeechobee, benefiting 
the Lake, the St. Lucie, the Caloosahatchee and the Everglades and Florida Bay.

• Florida Realtors© estimated a nearly $1 billion loss from summer of 2013.  Improving water 
quality in the Comprehensive Everglades Restoration Plan produces the greatest economic 
benefits and largest jobs.



Thank You.



Reducing harmful Lake

Okeechobee discharges and 

Everglades restoration:
Agricultural Landowners in the Everglades 

Agricultural Area 

Ernie Barnett
Water and Land Advisors, Inc. 

APPROPRIATIONS SUBCOMMITTEE ON THE

ENVIRONMENT AND NATURAL RESOURCES

Senator Rob Bradley, Chair

Senator Lauren Book, Vice Chair

January 25, 2017



PRESENTATION OVERVIEW

 The Problem

 Water Volumes in a Flood Year 
(2016)
 Lake Okeechobee

 The Estuaries

 The Everglades

 Can Lake Discharges be 
Eliminated?
 Above ground reservoirs

 ASR and Deep Injection Wells

 Lake Regulation Schedule

 The Landowners perspective
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2

WCA-1

WCA-2A

WCA-3A

Caloosahatchee River

Kissimmee  River

St Lucie River

EAA

Other Surface
Inflow 

2.9 M (98%)

Inflow  from 
the South
68 K (2%)

Lake Okeechobee Inflow
January through November 

2016*
In acre feet

* Preliminary SFWMD DBHYDRO data subject to revision

98% of the Nutrients 
Entered the Lake

from the North of this Redline

Lake
Okeechobee



Lake
Okeechobee

WCA-1

WCA-2A

WCA-3A

Caloosahatchee

Kissimmee  River

St Lucie

EAA

Outflow to the 
South

718 K (22%)

Outflow to the
St Lucie

827 K (25%)
Outflow to the 

Caloosahatchee
1.7M (53%)

Lake Okeechobee Outflow
January through November 

2016*
in  acre feet

* Preliminary SFWMD DBHYDRO data subject to revision
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Lake
Okeechobee

WCA-1

WCA-2A

WCA-3A

Caloosahatchee

Kissimmee  River

St Lucie

EAA

From the 
Lake

727K (44%)

Local
Areas

919K (56%)

From the
Lake

1.5M (44%)

Local
Areas

1.9M (56%)

St Lucie and Caloosahatchee Inflow
January through November 2016*

In acre feet

* Preliminary SFWMD DBHYDRO data subject to revision. 4



FLOW TO THE ST. LUCIE ESTUARY 2011-2015

5Source: South Florida Water Management District

Local Inflow

Water – 79%
Phosphorus – 87%
Average TP – 259 ppb

From Lake to Estuary

Water – 21%
Phosphorus – 13%
Average TP – 138 ppb



SEPTIC TANKS NEAR THE INDIAN RIVER LAGOON

Source: Florida Department of Health
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Water Conservation Area Inflow
January through September 2016*

In acre feet

From EAA
1.1 M (18%)

Rainfall
4 M (68%)

All Other 
Inflows

658 K (11%)

From Lake
172 K (3%)

* Preliminary DBHYDRO and STA weekly report data subject to revision 7
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The down stream conditions in the 
Everglades remained above flood stage for 

several months during every high Lake 
discharge event in the past 25 years.  2016 

was typical.

Water Conservation Area 3 water level in 2016



GREATER EVERGLADES HIGH WATER LEVELS

9

Tree islands are damaged by 
extended high water levels

Alligator nests are 
often flooded

Deer and other 
terrestrial animals 

are driven out or 
starve



To Tide from 
All WCAs

825 K

To ENP Through 
S-12s
923 K

To ENP 
Through S-333

256 K

To South 
Dade
413 K

Water Conservation Area Outflow
January through September 2016*

In acre feet

* Preliminary DBHYDRO data subject to revision

2016 Event:
Over 2.4 M Acre Feet of 
Water was Discharged 

from the Water 
Conservation Areas
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ESTUARY FLOW IN 2016 
RELIEF PROVIDED BY A SOUTH OF LAKE RESERVOIR
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Year

Annual Flow from Lake Okeechobee to the 
St Lucie and Caloosahatchee Estuaries since 1938

(sorted from highest to lowest flow total)

Total LO Discharges to Tide

Recent Damaging Flow Years

60,000 acre Reservoir Capacity

Reservoir provides only minor benefit 26 of 79 
years (33%).  It fills quickly and high estuary 

releases are required.

Some benefit 9 
of 79 years 

(11%)

Reservoir provides no benefit 44 of 79 years (56%).  No additional Lake Okeechobee 
water to send south.  Environmental releases to the Caloosahatchee rather than the 

reservoir receive the water.

A 60,000 could store 300,000 acre-feet of Lake water if it 
was solely dedicated to that purpose.  That would not be 
enough capacity to provide a significant benefit to the 
estuaries in wet years and it would do nothing to reduce 
the local flow into the estuaries which exceeds the amount 
that comes from Lake Okeechobee.
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1. Accelerate completion of existing approved projects

2. Provide Water Storage and Treatment North of Lake 

Okeechobee

3. Provide Additional Water Storage, Treatment and 

Conveyance South of Lake Okeechobee

• Develop a strategic plan for the next increment of south-of-lake storage,
treatment and conveyance to pursue beyond CEPP to take advantage of
new north-of-lake storage and treatment, and more closely meet the
performance targets of both the estuaries and the Everglades ecosystem

• Building a deeper Reservoir on the Talisman site EAA (A-1&A2), is a 
decision that “could be revisited during the development of the detailed 
design phase for the CEPP FEB.” (page 57)

4. Deep Well Disposal of Excess Flows

5. Operational Changes (Lake Okeechobee Regulation Schedule)

UF – WATER INSTITUTE STUDY OPTIONS

13



CEPP

Kissimmee River 
Restoration

IRL- South

C-44 Reservoir 
& STA

C-43 Reservoir 

Herbert Hoover Dike 
Repair

C-111 / Modified 
Water Deliveries

CENTRAL EVERGLADES 
PLANNING PROJECT

CERP & OTHER FEDERAL PROJECTS

ASR  Wells

Deep 
Underground 

Disposal   Wells

Lake 
Okeechobee 
Watershed 

Project

14



 Above Ground Storage Options

 Static Storage Capacity 150,000 to 350,000 ac-ft

 Aquifer Storage and Recovery  (ASR) Wells

 60 to 80 ASR Wells
 Maximum Capacity: 335,000 to 450,000 ac-ft/yr

 Deep Injection Wells

 30 to 150 Deep Injection Wells
 Maximum Capacity: 500,000 to 2,500,000 ac-ft/yr

Lake
BUILDINGSTRONG

Lake Okeechobee Watershed Project:
PLAN FORMULATION UPDATE

15

TOTAL STORAGE: Ranges from 985 K to 3.3 M acre-feet



Developed 6 Arrays of Alternatives 
• All include North of the Lake Reservoirs, Aquifer Storage and 

Recovery (ASR) Wells, and Deep Injection Wells

Initial Plan Formulation demonstrates that the Lake 
Okeechobee Watershed Project will provide and additional 
60-80% reduction in the frequency of harmful discharges 
from Lake Okeechobee beyond CEPP.

Over a 41 year period of record (492 Months): 

• Only 6 months with harmful discharges to the St. 
Lucie  

• Only 12 months with harmful discharges to the 
Caloosahatchee

PLAN FORMULATION NOVEMBER/DECEMBER MEETINGS 
Lake Okeechobee Watershed Project Delivery Team

16



NATIONAL ACADEMIES OF SCIENCE REPORT

LAKE OKEECHOBEE REGULATION SCHEDULE
The 2008 changes to the Lake Regulation Schedule resulted in 
a loss of 564,000 ac-ft of storage

“The large impacts on water storage with just modest 
changes in the lake regulation schedule suggest that Lake 
Okeechobee is a central factor in future considerations of 
water storage.”

“The financial costs for raising the lake levels likely are 
negligible, aside from the costs of conducting an 
environmental impact statement and any enhanced costs of 
operations. “

EVERGLADES AGRICULTURAL AREA RESERVOIR

“The Central Everglades project implementation report 
(USACE and SFWMD, 2014a) states that the A-2 FEB could be 
converted to a deep reservoir at a later date to provide an 
additional increment of storage. Likewise, the A-1 FEB was 
constructed with space outside the levee embankment to 
allow room for increasing the height to allow for greater 
storage.”

17



We must reduce or eliminate flood releases from the Lake to the 
estuaries 

The Everglades cannot be a dumping ground for unwanted Lake water

Above-ground reservoirs are: 
• Expensive and slow to plan, design, and build
• Always include unintended consequences
• Can never be big enough to solve the problem
• Are more cost effective storage projects – Dispersed Water

Underground options, both ASR and Deep Injection Wells are:
• Less expensive and faster to plan, approve, design, and build
• Much more effective at eliminating lake releases
• No significant land acquisition needed

The Lake Okeechobee Watershed Plan can eliminate over 80% of 
unwanted Lake O discharges at a significantly lower cost

SUMMARY

18



Landowners in the EAA support Everglades Restoration

• Everglades Forever Act
• Central Everglades Planning Project (CEPP)
• Comprehensive Everglades Restoration Plan (CERP)

EAA Reservoir has already been designed and approved

• Congress recently authorized the EAA reservoir in the 
Central Everglades Planning Project (CEPP), which is 
part of CERP 

Finish already authorized projects and implement the Lake 

Okeechobee Watershed Project 

• Will dramatically reduce the harmful discharges at a lower 
cost

• Herbert Hoover Dike repairs should be expedited

LANDOWNERS PERSPECTIVE

19



QUESTIONS?

20



LAKE OKEECHOBEE REGULATION SCHEDULE

Loss of 
In-Lake 
Storage
>564,000 
acre feet



Lake Okeechobee Discharges and Everglades 
Restoration: Effects on Downstream Estuaries 

Brian E. Lapointe, Ph.D.

Appropriations Subcommittee on the Environment and Natural Resources
January 25th, 2017



Wastewater Treatment in Florida

• Estimated N-loading from septic systems 
in Florida is substantial1

Fertilizer: 308,647,167 lb/yr
Septic systems: 52,910,942 – 108,026,508 lb/yr
Atmospheric inputs: 13,007,273 – 20,723,453 lb/yr

Reclaimed water: 264,554 – 573,201 lb/yr

Wakulla Springs > 50% of N load is from
septic systems

1Badruzzman et al. 2012



Distance Between Septic Drainfield 
and Seasonal High Water Table: Charlotte County
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St. Lucie Estuary Study: 2005-2006

• Sampled in June & November 2005, 
March 2006

• Freshwater discharges caused low 
salinity and DO, high nutrients, 
turbidity, coliforms

• Highest turbidity, nitrate, and TN in 
South Fork (C-44); ammonium and 
phosphate highest in North Fork (C-
23, C-24, St. Lucie river)

• Highest nutrients and coliforms 
near residential areas with high 
densities of septic systems

• Conclusion: Both Lake O discharges 
and septic systems are a problem 



Watershed to Reef Septic Study: 2015 



Sewage Pollution Indicator – δ15N Macroalgae

Nearshore reefs: increasing abundance of algae, 
urchins, and boring sponges
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A Human Tracer: Sucralose

• Conservative tracer of human wastewater

• Cattle, raccoons, pets, and wildlife do not use sucralose

• Shows dilution of septic effluent into surface waters 
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Simulated Nitrogen 

Plumes in the

St. Lucie River*

• WBIDs are shown for water 
bodies with N-loads > 0.05 
kg/day

• Simulated plumes show flow 
pattern of groundwater to 
surface water

*Ye et al., 2017



Septic Loading and Nitrogen Budget:

St. Lucie Estuary, WY 1997-2015*
• Martin & St. Lucie Counties1

Known septic systems= 43,224
Total estimated septic systems=64,210

• N-loading calculation
=9.7 lbs N/person2 x 2.5 ppl x # tanks

• N-loading by septic tank effluent
Martin County & St. Lucie Counties 
=1,048,182 – 1,557,093 lbs/yr

• Septic systems contribute 27 – 41% TN

• Reactive nitrogen loading
Lake Okeechobee (18% reactive)

=206,485 lbs/yr
Septic tank effluent (75% reactive3)

=786,137 – 1,167,819 lbs/yr

• Septic reactive N-loading > 400% of Lake 
Okeechobee load

*Zheng et al., South Florida Environmental  Report, 2016
1FDOH, 2015    2FDEP, 2014   3Bicki et al., 1984 

Lake 
Okeechobee

St. Lucie Watershed

Tidal 
Basin



Microcystis Blooms in the 

St. Lucie Estuary: June 2016

North vs. South Fork:
• 600% higher P
• 100% higher ammonium

C-44 Canal Roosevelt Bridge ManateePocket
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Brown Tides in the Northern IRL 

Not Related to Lake Okeechobee Discharges 



TDN (Total Dissolved Nitrogen) in the 
Indian River Lagoon Segments 

IRL Target
50



Macroalgae as Bio-Observatories in the IRL

Gracilaria tikvahiae Caulerpa prolifera

Hypnea musciformis Hypnea spinella

Caulerpa mexicana Laurencia filiformis

Acetabularia schenckii
Acanthophora

spicifera



Stable N Isotopes in Macroalgae Identify Sewage N Source 

Source δ15N Level

Septic effluent +3 to +5

Treated wastewater +5 to +28

Upwelling +2

Nitrogen fixation 0

Atmospheric N -3 to +2

Fertilizers -2 to +2

Everglades peat 0 to +2

• δ15N in IRL averaged + 6.3 o/oo

• δ15N in IRL comparable to other 
areas with known sewage 
contamination



Indian River Lagoon 

More people - More algae1

1Chl a data from SJRWMD; population data from Florida Demographic Estimating Conference, December 2015 and UF,
BEBR, Florida Population Studies, Volume 49, Bulletin 174, January 2016.



Send Water South to Florida Bay? Really? 
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Algal Blooms Linked to Increased Flows and 

Nitrogen Enrichment 



Florida Bay Algae Bloom and Extreme Rainfall: 2013 

Chlorophyll a Composite Dec 3-6, 2013 (Hu, USF) 



• Septic-to-sewer programs 

• Advanced Wastewater
Treatment (AWT) required 
for IRL WWTPs

• Store and clean water North, 
East, and West of Lake O

• Identify N and P sources 
north of LO and tighten BMPs
and BMAPs to reduce nutrients
at the source

• Use sound science

Moving Forward



Questions?



Point- and Non-Point Source Sewage Pollution

• IRL Act 1990 eliminated sewage
outfalls, but not septic systems

• ~ 300,000 non-vacant septic systems 
exist on IRL watersheds

• Soils on IRL watersheds are 
unsuitable for septic systems, low 
organic content, high water tables 
(many do not meet FAC) 

• Contaminants include nitrogen, 
phosphorus, OWCs (pharmaceuticals, 
hormones, etc.), bacteria, viruses

• Estimated septic system  N-load ~ 
2,575 tons N/yr (GeoHydros, 2014)



Septic vs. Sewer in the Indian River Lagoon



N-Loading to Florida Springs*

Wakulla Springs Silver Springs

*FDEP, 2015

Recent studies in Florida’s springs indicate septic systems are the major (up to 50%) 
source of N pollution and have been greatly underestimated in previous studies 
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