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1 Banner Blowing the Unpredictability of Algal Blooms Out of the Water

Title Investigating the Use of Satellite Imagery to Predict Algal Blooms on Lake
Okeechobee

Bottom Line District staff are helping to validate satellite imagery of bloom conditions via a
radiometer and correlating ambient water quality data.

Presenter(s) Tricia Burke and Shawn Desantis (Water Quality Bureau)

Summary SFWMD has partnered with NOAA and FDOH to help enhance the use of
satellite imagery for monitoring and forecasting algal blooms on Lake
Okeechobee.

2 Banner Rolling in the Deep: How Water Levels Affect Cattail in the STAs

Title Evaluation of Inundation Depth and Duration Threshold for Cattail
Sustainability in STAs

Bottom Line Determine optimal water depth and duration for cattail sustainability
in the STAs

Presenter(s) Hongjun Chen (Applied Sciences Bureau)

Summary An optimal depth and duration of inundation is important for healthy cattail
and phosphorus removal in STAs. Inundation depth and duration threshold for
cattail sustainability will be determined.

3 Banner Where’s The Phosphorus?

Title Mapping Lake Okeechobee’s Sediment Quality Over Time (1988-2006)

Bottom Line Mapped nutrient pools tell us where we can focus our water quality
improvements

Presenter(s) Yaoyang Yan and R. Thomas James (Applied Sciences Bureau)

Summary Using Geographically Weighted Regressions gives most accurate total
phosphorus maps of Lake Okeechobee sediments.

4 Banner Flows Inch Up, Down by the Bay

Title Northeast Florida Bay Minimum Flows and Levels Update, 2013 Using the
Regional Simulation Model

Bottom Line Slight net increase in flows to northeast Florida Bay with implementation of
recent projects.

Presenter(s) Fahmida Khatun (Hydrology & Hydraulics Bureau)

Summary Flows to Taylor Slough are predicted to increase by 13.6% from diversion of

flows from the C-111 canal and L-31N canal.
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5 Banner Mission Possible: Science to Direct Optimization of STAs

Title Restoration Strategies Science Plan for the Everglades Stormwater
Treatment Areas

Bottom Line A Science Plan is being implemented to optimize STA performance

Presenter(s) Larry Schwartz and Kim Odell (Applied Sciences Bureau)

Summary The Restoration Strategies to improve Everglades water quality includes a
Science Plan and construction projects (Flow Equalizations Basins and increased
STA area) to optimize performance of the STAs to meet water quality
requirement limits.

6 Banner Unlocking the STA Phosphorus Removal Puzzle

Title Evaluation of Phosphorus Forms and Transformations Within the Stormwater
Treatment Areas (STAS)

Bottom Line “Keying-in” to the biogeochemical mechanisms and factors to better
understand phosphorus removal in the STAs

Presenter(s) K. Pietro (Applied Sciences Bureau)

Summary This multi-faceted Restoration Strategies study focuses on better
understanding the biogeochemical mechanisms and factors influencing
phosphorus forms, transformations and reduction in the Stormwater
Treatment Areas.

7 Banner Dr. Strangebug: Integrating Biological Control with Invasive
Plant Management

Title Biological Control Agents Enhance Invasive Plant Management in South Florida

Bottom Line Biological control agents are reducing the invasiveness of some exotic plants in
Florida. While still needed, herbicide use will decrease as biological control
improves.

Presenter(s) LeRoy Rodgers (Land Resources Bureau)

Summary Management of Melaleuca and other invasive plants is being made easier with

the help of biological controls in South Florida. The District, USDA, and other
agencies are integrating natural enemies of invasive plants with other control
tools such as herbicide.
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8 Banner The Rise and Fall of Invasive Plants in the Everglades

Title Changes in Distribution and Abundance of Priority Invasive Plant Species in
the Everglades: 2003—2013

Bottom Line Long-term monitoring suggests progress in controlling some priority invasive
plants, but not all.

Presenter(s) LeRoy Rodgers (Land Resources Bureau SFWMD) and Tony Pernas (USNPS)

Summary A regional integrated weed management program has resulted in a decline of
invasive exotics, such as Melaleuca and Australian pine, in the Everglades.
Other invaders, such as Old World climbing fern, are on the rise.

9 Banner Dry Times are Good Times: Taking Advantage of Dry Season
Water Levels to Revitalize STA Plants

Title Vegetation Enhancements Ensure Water Quality Performance in the
Stormwater Treatment Areas

Bottom Line Maintenance of the vegetation-based treatment system is a requirement for
sustained phosphorus removal

Presenter(s) Lou Toth and Eric Crawford (Land Resources Bureau)

Summary Sustained water quality performance in the Stormwater Treatment Areas is
maintained by opportunistic vegetation enhancements when inflows are
reduced during winter and spring. Over 460 acres of emergent vegetation
(giant bulrush and alligator flag) were planted, and 1886 cubic yards of
submerged aquatic vegetation (southern naiad) were inoculated in the STAs
during the 2013-14 dry season.

10 Banner Algae Makes a Difference: PSTA is a Key Ingredient in
Improving Water Quality

Title Investigation Of STA 3/4 Periphyton-Based Stormwater Treatment Area
(PSTA) Performance, Design, and Operational Factors

Bottom Line Evaluating the mechanisms and factors that enable the Periphyton-based
Stormwater Treatment Area (PSTA) to achieve ultra-low total phosphorus
concentration

Presenter(s) Manuel Felipe Zamorano (Applied Sciences Bureau)

Summary The 100-acre STA-3/4 Periphyton-based STA cell has consistently achieved

ultra-low outflow total phosphorus concentrations.
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11 Banner Is “Taking a Load Off” Always Effective?

Title Seasonal Dissolved Inorganic Nitrogen and Phosphorus Budgets for Two Sub-
tropical Estuaries in South Florida

Bottom Line Excess phosphorus loading to the St. Lucie Estuary results in algal blooms.
Metabolism of Caloosahatchee Estuary can respond to nitrogen loading.

Presenter(s) Christopher Buzzelli (Applied Sciences Bureau)

Summary This study assessed responses of the estuaries to nutrient loads. While excess
phosphorus stimulated algal blooms in the St. Lucie Estuary, the
Caloosahatchee Estuary had slight response to nitrogen.

12 Banner For “Peat’s” Sake — In the Everglades, the Organic Matter
Matters

Title Estimating the Peat of the Predrainage and Current Everglades

Bottom Line Preserving the peat is critical to the ecological “health” of the Everglades

Presenter(s) Susan Hohner, Thomas Dreschel and Martha Nungesser
(Applied Sciences Bureau)

Summary The Florida Everglades is a patterned peatland formed over millennia. Since the
late 1800s, three-quarters of the historical Everglades peat has been lost to
development and by drainage. Peat is an organically rich soil providing habitat
for wildlife in the remaining ridge and slough landscape.

13 Banner The Envelope, Please! (Seagrasses and Salinity in the St. Lucie
Estuary and Indian River Lagoon)

Title Evaluating Salinity Targets for Protecting Seagrass in the St. Lucie Estuary and
Adjacent Indian River Lagoon

Bottom Line Maintaining salinity within the envelope would prevent steep salinity declines
and result in salinities favorable for protection of seagrasses.

Presenter(s) Becky Robbins (Applied Sciences Bureau)

Summary Long-term salinity and seagrasses monitoring confirmed the validity of the
salinity envelope for protection of seagrasses in the St. Lucie Estuary and Indian
River Lagoon

14 Banner Going With the Flow: Restoring Freshwater Flows to Florida Bay

Title Spatial Mapping of Florida Bay to Reduce Management Complexity

Bottom Line Ongoing surveys are tracking the restoration of different areas of Florida Bay

Presenter(s) Joseph Stachelek, Christopher J. Madden and Amanda McDonald
(Applied Sciences Bureau)

Summary Ongoing surveys are tracking the restoration of different areas of Florida Bay.

Spatial mapping is used to reduce management complexity.
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15 Banner Lake Sediments: To Dredge or Not to Dredge?

Title A Model and Water Quality Management: the Study of Lake Okeechobee

Bottom Line Reduce external loads first, then manage sediments if needed

Presenter(s) R. Tom James (Applied Sciences Bureau)

Summary Update of water quality model is a modest improvement. Model results:
Sediments can be managed, but phosphorus loads must be reduced first.

16 Banner How a Little Restoration Goes a Long Way

Title Biscayne Bay Coastal Wetlands Restoration Benefit

Bottom Line The Biscayne Bay Coastal Wetland Project has shown early success in
ecosystem restoration

Presenter(s) Bahram Charkhian (Applied Sciences Bureau)

Summary Enhanced freshwater delivery and hydrologic connectivity through
implementation of the Biscayne Bay Coastal Wetland Project has resulted in
significant improvement in the integrity and health of the coastal wetland
ecosystem.

17 Banner How Land Use Change and Land Management Affect Water
Quality and Quantity

Title Watershed Assessment Model (WAM) Applications in the Lake Okeechobee
Watershed

Bottom Line Reduce nutrient import to all land uses

Presenter(s) Joyce Zhang and Hongying Zhao (Applied Sciences Bureau)

Summary The model simulates the primary physical processes important for watershed
hydrologic and pollutant transport. It is used to assess nutrient reduction
strategies including Best Management Practices and other measures.

18 Banner We Know it Will Flow, But When and Where Will it Go?

Title Estimating Vegetation Resistance in Managed Wetlands to Improve Function
and Sustainability

Bottom Line Improving estimates of flow in STAs can lead to better operations and
phosphorous removal

Presenter(s) Wasantha Lal and Zaki Moustafa (Hydrology & Hydraulics Bureau)

Summary Vegetation affects flow in wetlands. Understanding flow helps to operate STA
systems for improved function and sustainability.

19 Banner A Bird’s Eye View for Everglades Restoration

Title Applications of Very High Resolution Imagery in the Natural Sciences

Bottom Line Adapting remote sensing technology to support District missions

Presenter(s) Christa Zweig (Applied Sciences Bureau)

Summary We are using aerial remote sensing technology to monitor and manage District

resources. Photos become spatial data for Everglades scientists
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20 Banner Helping Seagrasses “See the Light”

Title Variations of Light Attenuation and Relative Contributions of Water Quality
Constituents in the Caloosahatchee River Estuary

Bottom Line While nutrient load reduction should improve water clarity, the degree or
extent of improvement will be limited by the significant contributions of color
and turbidity to light extinction.

Presenter(s) Zhigiang Chen (Applied Sciences Bureau)

Summary Light attenuation is a primary factor controlling the growth of seagrasses. On
average, both color and turbidity contributed about 40% of light attenuation,
while chlorophyll a contributed about 10%.

21 Banner There’s No Business Like Flow Business

Title Evaluating the Benefits of Sheetflow with the Decomp Physical Model

Bottom Line Results from experimental flow releases in WCA-3B indicate restoring
sheetflow helps rebuild Everglades microtopography

Presenter(s) Colin J. Saunders and Eric Cline (Applied Sciences Bureau)

Summary The Everglades was a corrugated landscape built by natural sheetflow. Findings
from the Decomp Physical Model show restored sheetflow helps rebuild
microtopography.

22 Banner Wading Birds: Are They Finicky About Where They Feed?

Title Wading Bird Foraging in Lake Okeechobee

Bottom Line A better understanding of how wading birds respond to changes in a managed
system is necessary.

Presenter(s) Michael Baranski (Applied Sciences Bureau)

Summary Understanding how changes in hydrological and environmental variables affect
foraging is imperative for successful management of wading bird populations.
The goal of this project is to produce a model that links foraging outcomes to
these variables to aid in management and restoration strategies.

23 Banner How Modeling Saved the Dam on the Loxahatchee River

Title Modeling Evaluation of Dam Removal in the Context of River Ecosystem
Restoration

Bottom Line The Masten Dam should be repaired rather than removed to help achieve the
goal of Loxahatchee River restoration.

Presenter(s) Yongshan Wan (Applied Sciences Bureau)

Summary Masten Dam removal would lower water levels and aggravate saltwater

intrusion of the Loxahatchee River. It should be repaired rather than removed.




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Investigating the Use of Satellite Imagery to Predict Algal Blooms on Lake Okeechobee
A NOAA, SFWMD and FDOH Partnership

Shawn DeSantis?, Patricia Burke!, Michelle C. Tomlinson? Danielle Dupuy3, Andy Reich*

1SOUTH FLORIDA WATER MANAGEMENT DISTRICT, 2NOAA NATIONAL CENTERS FOR COASTAL OCEAN SCIENCE,
3CSS-DYNAMIC, “FLORIDA DEPARTMENT OF HEALTH

There has been an increasing occurrence of
Cyanobacterial blooms in Florida’s lakes, rivers,
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Prepared for the Water Resources Advisory Commission and the SFWMD Governing Board — AUGUST, 2014



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Evaluation of Inundation Depth and
Duration Threshold for Cattail Sustainability in STAsS

HONGJUN CHEN!, Scientist 3, KATHLEEN PIETRO?, Sr. Environmental Scientist, MIKE KIRKLAND?, Scientist 2, LOUIS TOTH?, Principal Ecologist

lWater Quality Treatment Technologies Section, Applied Sciences Bureau; ?Vegetation Management Section, Vegetation & Land Management Bureau
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Figure 3. Impacts of inundation conditions on cattail
growth showing that cattail biomass significantly
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FLORIDA WATER

MANAGEMENT DISTRICT

Mapping Lake Okeechobee’s Sediment Quality: Over Time (1933-2006)

Yaoyang Yan, Ph.D., Senior Geographer and R. Thomas James, Ph.D., Lead Scientist
APPLIED SCIENCES BUREAU, WATER RESOURCES DIVISION

OBJECTIVE

Lake Okeechobee is underlain with phosphorus (P) enriched sediments that affect the overlying water
quality. The objective of this project is to develop accurate estimates of total P (TP) over space and
time using Geographic Information Systems (GIS) techniques and spatial models.

DATASETS

Sediment cores were obtained from Lake Okeechobee in 1988, 1998 (Fisher et al. 2001) and 2006
(Yan and James 2012) at 170 sampling points. These cores were measured for mud thickness, total
nitrogen (TN), total P (TP), iron (Fe), calcium (Ca), and total carbon (TC). A digital elevation model
of the lake bottom was developed from survey data collected in 2008 and LiDAR (Light Detection

and Ranging) data collected from 2007-2009.

METHODS

Geographically Weighted Regression (GWR) was found to provide the greatest accuracy compared
with other spatial models. Optimal GWR models were applied to the TP mapping and TP weight
calculations of the lake sediments and their changes over time (1988-2006).
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SHADED MUD THICKNESS MAPS for 1988, 1998 and 2006
The maximum mud thickness increased from 66 cm to 74 cm from 1988 to 1998, but reduced from 74 cm to 51 cm from 1998 and 2006

3-D PERSPECTIVE VIEW, LAKE OKEECHOBEE
(\Vertical scale x 2000)
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MUD THICKNESS CHANGES BETWEEN 1988 and 1998, 1998 and 2006
The red areas show the largest thickness decrease, and the dark blue areas show
the largest thickness increase; the light color areas show minor or no changes.
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TOTAL PHOSPHORUS (TP) DISTRIBUTION FROM 1988 TO 2006, LAKE OKEECHOBEE

TP values declined from an average of 651 to 593 mg/kg from 1998 to 2006, especially in the Lake’s western and southern regions. The biggest increase
occurred in northern and western edges, with maximum increase up to 1000-3000 mg/kg; From 1988 to 1998, total phosphorus declined in the northern
and southern areas, and increased in the central-western lake.

CONCLUSIONS

GWR models provided the best predictions of TP in sediments;

= The dramatic change in the thickness between the 1998 and 2006 period could be caused by the three major hurricanes- Frances, Jeanne, and Wilma-
that passed close to the lake on September 5, 2004, September 26, 2004 and October 24, 2005, respectively;

= The TP weights were 42,900, 60,100, and 40,800 metric tons for 1988, 1998 and 2006.

TP88 Weight
W High : 3495.06

TP98 Weight
P High : 5543.35

TPO6 Weight
P High : 2444.34

L Low:0.00 . Low:0.00 L Low:0.00

8
Miles

TOTAL PHOSPHORUS (TP) WEIGHTS (kg) USING GWR MODEL (TP vs. Fe) for 1988, 1998 and 2006

GWR GlIScience & Remote Sensing

MODEL ORDINARY KRIGING GWR TP VS- FE AVERAGE ublication details, including instructions for authors an
‘ ) (TP VS. TH & ELEV) G'SC:@T\ICE '51 :ul?slcri;tiondintforlrr;atioln:d g nstruet f " ‘
" http://www.tandfonline.com/loi/tgrs20
q q q q ¥ r t . ! = .
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Tons Tons Tons Tons modelling of sediment quality in Lake
Okeechobee, Florida
1988 42,500 42,000 44,300 42,933 Yaoyang Yan2, R. Thomas JamesP, Fernando Miralles-Wilhelm® &

| Walter Tang®

a Applied Science Bureau, Water Resources Division, South Florida
Water Management District, West Palm Beach, FL 33406, USA

1998 | 58,900 | 16400 K 39% | 60,400 | 18400 | 44% 61,100 | 16800 | 38% | 60,133

- b Department of Earth & Environment, Florida International
ol University, Miami, FL 33199, USA

¢ Department of Civil and Environmental Engineering, Florida
International University, Miami, FL 33174, USA
Published online: 30 Jun 2014.

2006 | 41,400 | -17500 | -30% | 41,000 | -19400 |-32%| 40,100 | -21000 |-34% 40,833

TP MASS (METRIC TONS) AND ITS CHANGES OVER TIME
BY DIFFERENT SPATIAL MODELS

MAJOR REFERENCES: Prepared for the
e Yan Y. and Tom James. Spatial Modeling of Mud Thickness and Mud Weight Calculation Water Resources Advisory
Commission and the SFWMD

(1988-2006), Lake Okeechobee. Florida Geographer, Vol. 43, Pages 16-36, 2012 Yan et. al. 2013
* Yan Y., et. al. Geographically Weighted Spatial Modelling of Sediment Quality in Lake
Okeechobee, Florida. GlScience & Remote Sensing. July 2014

Governing Board

August, 2014
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WATER MANAGEMENT

DISTRICT

NORTHEAST FLORIDA BAY MINIMUM FLOWS AND LEVELS UPDATE, 2013
USING THE REGIONAL SIMULATION MODEL

Fahmida Khatun, PE, PMP, GISP, Jose M. Otero, PE and Sashi Nair
Hydrologic & Hydraulics Bureau; Operations, Maintenance & Construction Division

OBJECTIVE: Florida Bay is an
internationally recognized ecosystem
that is adjacent to the Everglades, the
largest subtropical wetland in the
United States. Minimum Flows and
Levels (MFLs) were established by rule
in 2006 for northeast Florida Bay to
prevent significant harm to the water
resources, ecology, and ecosystem
resulting from water withdrawals.

One objective of the Florida Bay MFL
update 2013 is to evaluate the effects of
three distinct infrastructure and
operational changes upstream of
northeast Florida Bay that have recently
been implemented and were not in
place in 2006.

4 )
MODEL AND MODEL DOMAIN: The

Regional Simulation Model (RSM), a
finite volume and object-oriented
hydrologic model, implemented for
the Everglades and the Lower East
Coast Service Areas, was used for
this evaluation.

\ .
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PRIMARY AREA OF INTEREST: The
drainage basin of northeast Florida
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CLIMATIC PERIOD OF SIMULATION:
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SCENARIOS: A baseline simulation (called
ECB1) represents the 2006 condition when
the MFL was adopted. A simulation with
projects (called ECB2) is identical to the
baseline simulation with the addition of
three projects:
1. Everglades Restoration Transition Plan
(ERTP) in place of Interim Operational

Plan (IOP)
. C-111 Spreader Canal Western Project
. Tamiami Trail One-Mile Bridge
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Simulation of Baseline
(ECB1)

Transects

Simulation of Projects

Percent
Difference

Projects
Relative
To
Baseline

Water Year
T23B 50 16 66 54 21 75 13.6%
T23C 128 41 169 124 40 164 -3.0%
T23B+ y
T23C 178 57 235 178 61 239 1.7%

EFFECTS OF TAMIAMI

EFFECTS OF ERTP AND C-111 SPREADER
CANAL WESTERN PROJECT: Due to the
implementation of ERTP, the volume of flow
for the S-332D pump was increased during
the Cape Sable Seaside Sparrow breeding
season causing additional diversion in flows
from the L-31N canal to the headwaters of
Taylor Slough. In addition, the C-111 Spreader
Canal Western Project diverts flows from the
C-111 canal to Everglades National Park (ENP)
which produces a hydraulic ridge at the
headwater of the Taylor Slough. Therefore,
increased overland flows in Taylor Slough
and reduced overland flows in the ENP
eastern panhandle were noticed. Flows
toward Taylor Slough increased by 13.6% and
toward the eastern panhandle decreased by
3%. The combined flows toward Taylor Slough
and the eastern panhandle show a net
increase of 1.7%.

TRAIL ONE-MILE BRIDGE

PROJECT: Since Tamiami Trail One-Mile Bridge is
located further north of the northeast Florida Bay
drainage basin and L-29 maximum canal stage is
not raised to allow more S-333 flows into L-29, no
significant change in flow pattern was observed in

the d

rainage basin of northeast Florida Bay due to

the implementation of this project.
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CONCLUSION: Evaluation of future
conditions showed there will be no
reduction in flows to northeast Florida
Bay as a result of the implementation of
three recent projects. No changes to the
MFL rule criteria or prevention strategy
for Florida Bay are necessary at this
time.

JuIy 2014 Fahmida Khatun, PE, PMP, GISP, Senior Engineer, H & H Bureau, SFWMD , 3301 Gun Club Road, WPB, FL - 33406, email: fkhatun@sfwmd.gov
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Restoration Strategies

Science Plan for the Everglades Stormwater Treatment Areas

Larry Schwartz, Ph.D. P.W.S., Principal Scientist and Kim O’Dell, PMP, Supervisor - Environmental Scientist

Operational Guidance for
FEB and STA Regional
Operational Plans

Information
Gathering

Project Planning
or Design Support

STA Phosphorus Budget
A~

Rainfall i \f\ \\\

Development of
Operating
Protocols

STA Water &
Phosphorus

Toolset
Refinement
(Including Models)

Water Quality Treatment Technologies, Applied Sciences Bureau

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Periphyton-based
Stormwater Treatment Area
(PSTA): Performance, Design &
Operational Factors

RESTORATION STRATEGIES REGIONAL WATER QUALITY PLAN

Science Plan

for the
Everglades Stormwater
Treatment Areas

/
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Vegetation in a Low Nutrient

Environment in STAs

the Water Resources Advisory Commission and the SFWMD Governing Board, August, 2014



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Evaluation of Phosphorus Forms and Transformations
within the Stormwater Treatment Areas (STAS)

Delia Ivanoff, Sr Supv Envir Scientist; Sue Newman, Section Leader; Odi Villapando, Sr Environmental Scientist;
Colin Saunders, Lead Environmental Analyst; Kathy Pietro, Sr Environmental Scientist

APPLIED SCIENCES BUREAU - WATER RESOURCES DIVISION

/ WHY study this? (Rationale and Objectives) \ : ,
A better understanding of the factors influencing phosphorus (P) forms, transformations & reduction mechanisms is PROJECT DURATION WHAT are we actually trying to find out? (Hypotheses)
necessary to lead us to more scientifically-based management strategies. It will help address two key Restoration 2014 - 2019 Focus on P removal and transformation in the STAs
Strategies Key Questions:
e What are the sources (external, soil, plants, microbial, fauna), forms and transformation mechanisms controlling the  Long-term retention of P in the STAs is a function of the type and

residual P pools within the different STAs and are they the same as observed in the natural system? proportion of accreted P in the system

e What are the key physico-chemical factors (e.g. calcium, water depth, hydraulic retention time) influencing P cycling at
very low concentrations?

e Microbially-mediated P transformations play a major role in very low P
condition, such as toward the bottom-end of the treatment flow-way

* Release of P from the soil to the water column significantly increases

Runoff :r 5TA-3/4 Eastern Flow-way B SRP B OOP @ PP
o ot l/ 160 water column P and impacts outflow P concentrations.
g ! 140 EAV cell X SAV cell X . : i .
- o SRS Lo —_ — —d e OQOutflow P can be reduced by increasing settling and burial of P and
ater Column e, 1 P ) P = Srnnny . .
fowes N\ P> e I}? sav Periphyton " | g minimizing resuspension of P into the water column.
-~ rg. and inorg. o
> - pluble and particle bonnd 40

e \egetation spatial patterns can be optimized for P retention

20
0

(|1

IJ-_ 5' .I'.
A

.I_-_-_H_—_—,-_—__.
C E A B C D E

Soil Pt B 14 0ut e e Aquatic fauna and water birds have significant impacts P concentrations
Qrg. and Al .
SolublE A parieta bound P $esTE) (e276) in the water column
Cell 14 Cell 1B
LEFT: SCHEMATIC SHOWING P REDUCTION WITHIN THE STA RIGHT: P CONCENTRATIONS IN THE SURFACE WATER WITHIN STA-3/4,

MOVING FROM INFLOW TO OUTFLOW
EAV (Emergent Aquatic Vegetation); SAV (Submerged Aquatic Vegetation); SRP (soluble reactive P); DOP (dissolved organic P); PP (particulate P)

WHERE are we doing the study?
STA-2 & STA-3/4

y HOW can we study this? (Study Approach ) N

* Look at existing data — what’s the data telling us?

» Field observations — short-term interval observations and measurements at different flow scenarios: stagnant, low
flow, and high flow scenarios

e Sampling, measurements, and surveys — water quality, flows, vegetation, soil, microbes, fauna, waterbirds
e Controlled studies (incubations, mesocosms)

AR S -

Inorganic Sedement Layer

FREQUENT SURVEY OF VEGETATION = | Everglades
COMMUNITIES TO DETERMINE THEIR INFLUENCE Agricultural
ON P TRANSFORMATION AND REDUCTION

u Lermewerd: Som o piarc
1Y egwramess | FAST i

Big Cypross
Saminole Indian Reservation

_ . PRELIMINARY SURVEY OF WATERBIRDS AND OTHER CONTRIBUTORS:

”E‘ Water grats Bamphe [esiimiates. water Cokson iﬂ;‘:;:::::i_;:::::iﬁﬁ;: AQUATIC FAUNA TO DETERMINE THEIR ROLE Mark Cook and Ch!‘ISta _Zwelg, Marsh Ecology;

= il SN st R pelorgu tumsonsy fppoe- oy IN P CYCLING Yao Yan, WQTT, Mike Kirkland, Everglades STA;

g/ standing stocka) g e i S 1S Naiming Wang, Water Resources Modeling; and
Setiing ased on vertical trag arey ::::*:;:;i-;h:::&%: Ceyda Polatel, Operational Hydraulics
Rrurperriecn [haked oo etk crna sl

evH raereTeen® heeiioddy aned maeah oy

! = horipernal rarcgesrl [(Baksd oo Teariroesiad Trags
aregh or W fraks @nd wrkecisy|

Science Posters for the Water Resources Advisory Commission and SFWMD Governing Board — AUGUST, 2014
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Biological Control Agents Enhance Invasive Plant
Management in South Florida

- - Q L) Bt °
LeRoy Rodgers, Lead Scientist Biological Control No Biological Cohtrol

Land Resources Bureau, South Florida Water Management District | o 243

What is biological control?

Melaleuca psyllid
Biological control is the control of invasive  (Boreioglycaspis melaleucae)

plants by importing specialized natural
enemies of the plant from its native range.
Only agents that feed exclusively on the
target weed are approved for release.

Biological Controls Present Biological Controls
Removed (insecticide)

The objective is to establish a sustained
population of the natural enemies in order
to reduce the aggressive growth of the
invasive plant. Biological control will not
eradicate the invader, but can be a useful
component of integrated pest management
strategies.

The combined effect of three melaleuca biological
control agents is easily seen when comparing
experimental plots with biocontrol agents present
and absent (removed with insecticides).

25 Nonflooded

Melaleuca gall fly @

%

(Lophodiplosis trifida)

Melaleuca density ()(103 trees ha™')
oL
n

22 Seasonally-flooded
Invasive Plant Research Laboratory, Davie Florida Melaleuca weeuvil 2
The establishment of three biocontrol agents has reduced the invasive (Oxyops vitiosa)
growth of melaleuca in Florida. As a result, less herbicide treatment is 15
needed to maintain control of this invasive plant. 10
5
Integrating Biological Control with Herbicides o irpoor—sab—r—r——
The SFWMD, USDA Agricultural Research Service, US Army Corps of Engineers, and other partner agencies are working R R i
together to develop a biological control program for invasive plants in South Florida. The state of the art quarantine Measurement dates
facility in Davie, Florida serves as a base of operations for testing potential agents and the CERP Biological Control Density Changes in Two Melaleuca
Program. After rigorous testing to confirm host specificity, approved agents are reared at the facility, then strategically Populations in South Florida between 1997
released in the field. In addition to melaleuca , biocontrol agents have been approved and released for Old World and 2005
climbing fern, air potato, water hyacinth, and other invasive plant species in Florida. Source: Rayamajhi et al., 2009

Rayamajhi, M.B., P.D. Pratt, T.D. Center, PW. Tipping and T.K. Van. 2009. Decline in exotic tree density facilitates increased plant diversity:
The experience from Melaleuca quinquenervia invaded wetlands. Wetlands Ecology and Management, 17:455-467.
Poster created by: LeRoy Rodgers July 2014
SCIENCE POSTER FOR WATER RESOURCES ADVISORY COMMISSION AND SFWMD GOVERNING BOARD - AUGUST, 2014
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Leroy Rodgers, Lead Scientist

LAND RESOURCES BUREAU, SOUTH FLORIDA WATER MANAGEMENT DISTRICT
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BRAZILIAN PEPPER
2003 | 2013 i

Relative I )| T =
Abundance I I
I High

Moderate
Low

- e

MELALEUCA

BACKGROUND
Four invasive plant species—Australian pine (Casuarina
spp.), Brazilian pepper (Schinus terebinthifolius),
melaleuca (Melaleuca quinquefolia), and Old World
climbing fern (Lygodium microphyllum)—are well
established in the Greater Everglades and are a high
priority for control due to documented ecological impacts.

KEY FINDINGS

Relative
Abundance
I High
Moderate
Low

T

= Brazilian Pepper is the most abundant and
widely distributed of the four species
(Table 1). Overall abundance decreased
between 2003 and 2013 but Brazilian Pepper

The South Florida Water Management District and increased in the south western Everglades E
National Park Service collaborate on a region-wide aerial = (Fig. 2a)
surveillance and mapping program. The aerial survey 18:.£3%s
program has two main objectives: 1) determine the L e ] [EsSzscisas
distribution and abundance of invasive plants and 2) = The relative abundance of Melaleuca
provide rapid and cost-efficient spatial data to land 3 decreased substantially between 2003 and _
managers to direct control efforts. ? 2013. The number of grid cells classified as ar . Brazilian Pepper l
METHODS "~ high density Melaleuca fell 73% (Fig. 2b). N _
Surveys were conducted in 2003 and 2012/13. Biologists | U
made visual estimates of invasive plant locations and == = Australian Pine is the least abundant of the _ =y X
abundance from alrcraf? alor!g. fixed e:ast-west transec.ts. surveyed species (Table 1) and showed the _ a
Data were collected using digital aerial sketch mapping h = R oy
~ (DASM), which involves digitizing infestation areas on greatest decrease in abundance and 3./ i T
~ touch screen computers and assigning species and percent distribution (Fig 2d). o _

- cover estimates to each polygon (Fig. 1). Zonal analysis i OLD WORLD CLIMBING FERN
using a 4-km grid was used to assess landscape level = In contrast, Old World Climbing Fern S | 2003 j= 2013 | 2003 . 2013 |
distribution and abundance of the four species in 2003 3 din abund q - B | | oo | ﬁ P | EE.a2 ]

- and 2013. Inereas I PYITUSRERENTE SpATIa e | AP PR B | | | R ESsaszMgMsscaate

distribution during the monitoring period I oo | R " | SR QR SESaSaRARasE
Infested Area  Canopy Area (Fig 2c). Most expansion of this invasiveplant | . || " || o |

(ha) (ha)
Brazilian Pepper 14,442

occurred in the Loxahatchee NWR and e || HHEH
southwestern Everglades NP.

Melaleuca 9,046

- ®™Reductions in Melaleuca, Brazilian pepper, IEEEE
. and Australian pine abundance are attributed A 7
to ongoing interagency control programs.

Old World Climbing 7,326
Fern
Australian Pine 2,765

= Expansion of Old World Climbing Fern reflects
limited management resources and control
challenges of this highly invasive plant.

Table 1. 2013 infested area and canopy area of four
priority invasive plant species in the RECOVER Greater
Everglades Module. Canopy area is calculated as the
product of infestation polygon area and percent cover of

target species in the polygon.

mHigh

Moderate

Low

70

&0

50 29
L

36

Frequency
i=]

2003

Year

W WP TR
r (a),
Melaleuca (b), Old World Climbing Fern (c), Australian Pine (d) in the Greater
Everglades Module 2003-2013.

The stacked bar charts show the frequencies of 4 km grid cells with high,
moderate, and low infestation levels of each species in 2003 and 2013.

L

o

sfwmd.gov

| . “\. . . .
Science Poster for Water Resources Advis__z?ry Commission and SFWMD Governing Board AUGUST, 2014



S OUTH FLORIDA WATER M ANAGEMENT DISTRICT

Vegetation Enhancements Ensure Water Quality Performance
In The Stormwater Treatment Areas

Phosphorus Uptake and Removal in The Stormwater Treatment Areas is Maximized
When Treatment Cells are Covered With a Uniform Distribution of Dense Vegetation

Lou Toth, Principal Ecologist and Eric Crawford, Scientist 3
VEGETATION MANAGEMENT

A number of factors, including excessive water depths, topographic Acres of Giant Bulrush and Alligator Flag
irregularities, soil characteristics, wind and flow, herbivory, and 140 - Planted during the 2013-14 Dry Season

seasonality can lead to localized, as well as widespread, declines in
vegetation cover with associated impacts on water quality
performance. In treatment cells dominated by emergent
vegetation (EAV cells) density of cattail is often reduced by chronic
exposure to high stormwater inflows, which result in water depths >

3 feet at the upstream ends of these cells. Expanses of submerged 40 -
aquatic vegetation (SAV cells) are highly susceptible to uprooting by 20
high velocity flows, can be decimated by herbivory (grazing), and | | I | | =

typically undergo a winter dieback of varying proportions. Nov13 Dec13 March 14 April 14 May14 June 14

120 -

100 -

80 -

Acres

EAV cells are periodically revitalized with plantings of giant bulrush and alligator flag,
which are more tolerant of deep water conditions than cattail. Giant bulrush and
alligator flag also are planted to compartmentalize SAV cells, which provides a buffer
from wind and flow and prevents beds of submerged plants from uprooting.
Inoculations of southern naiad provide “founder sites” for revitalization of SAV cells.

SAV Inoculations
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Cubic Yards

1000 -
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0 - o A\ _
}'_ Prepared for the Water Resources Advisory Commiission |
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DISTRICT

INVESTIGATION OF STA 3/4 PERIPHYTON-BASED STORMWATER TREATMENT AREA (PSTA)
PERFORMANCE, DESIGN, AND OPERATIONAL FACTORS

MANUEL F. ZAMORANO, DELIA IVANOFF, TRACEY PICCONE, HONGYING ZHAO, ORLANDO DIAZ, RICHARD JAMES, ERIC FLAIG

What is PSTA?

Periphyton

Algae, microorganisms,
and SAV communities

Concept

Phosphorus reduction
EAV SAV

PSTA

Ultra Low
Phosphorus
(~10-13 ppb)

Low

Phosphorus uptake Plant li
Phosphorus a . ant litter and hosphorus
laden stpormwater & B O “03‘;'"? plants particles deposit \.Salerplo EPA Phosphorus uptake
(=100 ppb) -»W ot phosphorus (=25 ppb) By periphyton mats
e

fffi 1111

Tttt
Phosphorus uptake Phosphorus held
Phosphorus uptake by submerged in sediment

by emergent plants aquatic vegetation

Where is PSTA?

P CELL 2A ~ CELL1A

A% g e

 \CELL1B

STA-3/4

PSTA ]:L \ \

Legend

B c3ssPump
Culverts

[ PsTACell Boundary

E Upper SAV Cell
[ Lower sav cell
[Jsman

CELLZB :

STA-3/4 PSTA

Inflow

e 400 acres Total

e 200 acres Upper SAV

e 100 acres PSTA Cell

* Removed soil down to caprock

_flow

o

W

Why PSTA?

Performance

Total phosphorus concentrations in parts per billion (ppb)
O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

| | | | | | | | | | | | | l l J
|

WY2008 —

WY2009

WY2010 —

i |
WY2011 — . B TP in (ppb)
WY2012 s m TP out (ppb)

WY2013 ﬁ
WY201 o

1

Ultra Low
Phosphorus
(~10-13 ppb)

Water Budget

JET ®SEEPAGEOUT O OUTFLOW mRAIN BESEEPAGEIN ®INFLOW

14000 -
12000
10000
8000
6000
4000
2000

-2000
-4000
-6000 —+
-8000 —+
-10000 —+
-12000 +
-14000 -

Water Volume (Ac-ft)
o

wy 2008 wy 2009 wy 2010 wy 2011 wy2012 wy2013 wy 2014

Objective » Determine

What are the important design elements that enable
the PSTA Cell to achieve ultra-low outflow TP levels?

What are the key operational ranges that enable the
PSTA Cell to achieve ultra-low outflow TP levels?

What management practices are required to sustain
the PSTA Cell’s good performance?

Full-scale implementation of the PSTA technology

How?

Evaluate the processes that create ultra-low TP
concentrations in PSTA

Intensive Monitoring

Surface Water

O TP, TSP, SRP, DOC, UV absorbance, alkaline
phosphatase activity, calcium, sulfate, NH,, NOx,

TKN,

TP, TSP, SRP, DOC, UV absorbance

Total P only

Remote P analyzer

Autosampler deployment

8¢ O

Vegetation and Sediment

e Semi-quantitative SAV cover & floc depth

T ‘ Sediment, SAV and periphyton chemistry, SAV
~—— biomass, periphyton APA

Periphytometer deployment

Hydraulic and hydrology
QO Internal stage recorder
Seepage water level

Seepage water quality
Inflow structures (culverts)

Outflow Structure (pump)

B>e®®

0 0.125 0.25 0.5
T T I ometers

MANUEL FELIPE ZAMORANO
Environmental Scientist, Applied Sciences Bureau
South Florida Water Management District
3301 Gun Club Road, West Palm Beach, FL 33416-4680
Phone: (561) 686 — 8800 ext: 2654

AUGUST, 2014




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

SEASONAL DISSOLVED INORGANIC NITROGEN AND PHOSPHORUS BUDGETS FOR
TWO SUB-TROPICAL ESTUARIES IN SOUTH FLORIDA

Christopher Buzzelli, Ph.D, Sr. Scientist, Peter Doering, Ph.D, Section Administrator, and
Yongshan Wan, PhD, Section Leader, Coastal Ecosystems Section, Applied Sciences Bureau, South Florida Water Management District
Joseph N. Boyer, Ph.D, Director, Center for the Environment and Department of Environmental Science and Policy, Plymouth State University
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\Z ’ ) rain? 21 rain ac Y'Fac Tewe “Frewe G =G ) * Negative relationship between log(T;) and log(NEM) similar to other estuaries when p—r<0.0 g o e
Salinity, DIN and DIP in the CRE and SLE (S; DIN, DIP;) C
* Assumptions & Calculations /
Steady-state condition at seasonal scale gt na TSI Table 2. Comparison of estuarine attributes. ‘6_/ e S— \ — 5
: log 7, (d
Water budget and salt budget used to estimate net exchange between estuary and ocean boundary © A 28130 - - il
Difference between inputs and exchange = Net production or consumption of DIN and DIP (ADIN or ADIP) Attribute Un'zt CRE SLE CRE:SLE
Redfield stoichiometry (C:N:P = 106:16:1) used to calculate Net Ecosystem Metabolism (NEM) S“rfacTe e k': 15864 12124 i: po
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Prepared for the Indian River Lagoon Symposium, 2014- The Lagoon Makes us All Neighbors, February, 2014, Christopher Buzzelli (cbuzzell@sfwmd.gov)




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

ESTIMATING THE PEAT OF THE PREDRAINAGE
AND CURRENT EVERGLADES

Susan M. Hohner, Sr. Geographer and Thomas W. Dreschel, Section Leader
EVERGLADES SYSTEMS ASSESSMENT, APPLIED SCIENCES BUREAU

¥ Peat Is a primary component of the CERP Performance
Measure for Ridge and Slough Landscape ‘

¥ Peat Is critical for the creation of Habitat for Wildlife
under the Everglades Forever Act

Predrainage Predrainage Predrainage
Everglades Everglades Everglades
Peat Surface Peat Depth

The Cu rrent Current

Everglades

Everglades Is about (Evergiads

Protection

e O | one-half of the e

| - AREA, but less than | e Surface Elevation minus Bedrock = Peat Depth
g L one-fourth of the | .

[nipolnry : | ae i - T 3
<> = | PEAT volume, mass ¥ Predrainage Everglades had a peat volume of about 20 billion m

and carbon of the | ¥ Current Everglades has a peat volume of about 5 billion m3

predrainage O e
Eve rg I ad eS i \Nempm “' :.. I: Current

Everglades iy Current \ Current
Footprint R Everglades Everglades
Peat Surface e B Footprint Footprint
3 Bedrock f Peat Depth

The Data Sets used for GIS Analysis
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Regional
Environmental
Monitoring and

Assessment
Project
(R-EMAP)

¥ The predrainage Everglades
contained about 900 million metric
tons of carbon with an average peat Current

Predrainage Everglades

raeces (U depth of about 2 meters ey

Carbon

Predrainage Current Bedrock R-EMAP -] " The current Everglades Protection
Surface Surface Elevation Soil Samples ko RS § Area contains about 200 million i

Elevation Elevation Parker, et al., 1955 USEPA, 1998 b R metric tons of carbon with an e

Regional Environmental comam ver h of ¥ meter : e
Natural SyStem Regional South Florida Monitoring and * 0.027-0.050 = ' a e age peat dept O abOUt 4 Ete * 0.027-0.050

Carbon Carbon

Simulation Model Topography Project Assessment Program wmt - ¥ The US produced 1,800 million wgm'

N o0.15-0.20 N o0.15-0.20
0.10 - 0.15

® metric tons of carbon (CO, oo o
Susan M. Hohner and Thomas W. Dreschel p— i em|SS|OnS) in 2012 (USEPA)

Everglades Systems Assessment Section, Applied Sciences Bureau
Prepared for the Water Resources Advisory Commission and SFWMD
Governing Board, August, 2014




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Evaluating Salinity Targets for Protecting Seagrass
In the St. Lucie Estuary and Adjacent Indian River Lagoon

Becky Robbins, Mayra Ashton, Barbara Welch, and Beth Orlando - South Florida Water Management District, West Palm Beach, FL

ABSTRACT

The St. Lucie Estuary (SLE) “salinity envelope” was established under the Indian River Lagoon Surface Water Improvement and Management Program to protect oysters and seagrass. The
envelope is achieved when salinity is between 12 and 20 psu at the US1 Bridge, which results in salinities typically being greater than 20 psu in downstream seagrass beds. Salinity and
seagrass data (2008 — 2013) were used to evaluate the appropriateness of the envelope for protecting seagrass. Seagrass percent occurrence typically declined when salinity fell below the
envelope with recovery occurring when salinities were within or above the envelope. In 2010/2011, salinity exceeded the envelope’s upper limit for over 8 months and then rapidly declined.
Even though salinity remained within seagrass tolerance ranges during this decline, seagrass percent occurrence decreased. Maintaining salinity within the envelope would prevent steep
salinity declines and result in favorable salinities suggesting the envelope is appropriate for protecting seagrass.

é é é é
o o i » The lower salinity target of 12 psu at US1 appears to be
- 8 80 - | appropriate for maintaining seagrass beds near the mouth of
_ L s the SLE and in the adjacent Southern Indian River Lagoon
Atlantic " . J"'i 'f 3 60 &
£ 207 ' 8 20 €
Sieia Eatny = | k’i | M % 40 - “ S > Achieving the upper target of 20 psu at US1 would result in
. ' e f 8 s less salinity variability than currently occurs and is expected
U®  SALINITY TARGETS SET HERE. | ¥ , - @ 201 to provide appropriate conditions for seagrass growth
ﬁ‘m__-l_‘ i \ M \ °7 WILL_CR )
j L - LB ' 0- ' o
Aled o - | : : : 1108 109 110 1M1 1AM2 1413 » The percent occurrence patterns observed suggest that even
1/1/07 1/1/08 11109 11710 1111 1112 1113 111114 Date When Salinity iS Wlthln genera”y accepted SeagraSS Salinity
e AA or e S ranges (Irlandi 2006), rapid/steep drops in salinity may lead
— g;slimy i —&— Halodule wrightii (shoal grass) to declines in seagrass percent occurrence (mesocosm studies
Salinity Target (20) Figure 4. Seagrass percent occurrence over time. would help evaluate this hypothesis)
Figure 2. Dally average salinity. » Seagrass recovery took from 8 to 17 months for Johnson’s
» The most upstream, persistent seagrass bed in the St. seagrass and 8 to 10 months for shoal grass
» Salinity patterns similar at both bridges with A1A Lucie Estuary is located near Willoughby Creek; the
values higher South Florida Water Management District monitors
US1 bridges, seagrass is monitored near the mouth of the St. Lucie seagrass at this location (WILL_CR: Figure 1)
Estuary (WILL_CR). Salinity targets set/measured at US1. > Targets (“salinity envelope”: 12 — 20 psu at US1) rarely
met during study period » Two seagrass species present at the WILL_CR site:
» Halophila johnsonii (Johnson’s seagrass)
» Consecutive days within the salinity envelope rarely » Halodule wrightii (Shoal grass)
é exceeded 30 days (seagrass monitoring typically B OTTO M L I N E
conducted monthly) . -
I\/I ET H O D S Salinity at US1 When Seagrass Percent Salinity At US1 When Seagrass Percent
Occurrence Declined Occurrence Increased Malntalnlng Sallnlty Wlthln the Sallnlty
Willoughby Creek Quadrat Distribution Example 50 w0 20 envelope Wou Id p reve nt Steep Sal i n ity
> Thirty (30) points haphazardly . i o ! declines and result in favorable salinities
distributed throughout g e 1 nill| O Sy .
site each month PAgE. N ) ) L Il ) ﬂ for protection of seagrasses.
- ® w n
™ " ® : 3 E 1 0 I:I ﬂ l:. 0 .]
- ] : it o 20 = July 2008 Aug 2009 June 2011 Oct 2011 July 2012 Oct 2008 Aug 2010 Aug 2011 Oct 2011 Nov 2012
T o ® o —+ M Below Target O Within Target B Above Target WBelow Target @ Within Target M Above Target
[ ] . - * 10 -
et S Figure 5. Salinity at US1 associated with changes in percent
mEARE oS 0 ' ' ' ' e ; occurrence at WILL_CR (Below target = salinity < 12; Within
g = 55 = = = a0 2 " target = salinity 2 12 and < 20; Above target = salinity > 20.)
L SALINITY
Figure 3. Frequency distribution of daily average salinity at
> Each point monitored using a 1m? quadrat subdivided into A1A when salinity envelope met at US1. > Seagrass percent occurrence increases were typically
25 equal quadrants associated with salinity above 12 psu at US1
» Number of quadrants containing seagrass counted When salinity envelope was met: » Seagrass percent occurrence declines were most often
associated with US1 salinities below 12 psu
> Seagrass percent occurrence per quadrat calculated by » Salinity at A1A was above 20 psu, 96 percent of the time
dividing the number of quadrants occupied by seagrass by » Exception: percent occurrence declined during the
total possible (25) then multiplying by 100 » Salinity never fell below 16 psu growing season in 2011 following a prolonged (8.5
month) period where salinity was above the 20 psu target
» Percent occurrence for entire site calculated as the quadrat then fell sharply but stayed above 12 psu target. Salinity
percent occurrence (N=30) averaged for each month fell from 35 to 18 psu at ALA and seagrass percent
occurrence declined

Becky Robbins (brobbins@sfwmd.gov), Indian River Lagoon Symposium — Lagoon Biodiversity -February 2014.
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FLORIDA WATER MANAGEMENT DISTRICT

Spatial Mapping of Florida Bay to Reduce Management Complexity

Joseph Stachelek, Scientist 3; Christopher Madden, Environmental Scientist Lead; Amanda Mcdonald, Staff Environmental Scientist
EVERGLADES SYSTEMS ASSESSMENT - APPLIED SCIENCES BUREAU - WATER RESOURCES DIVISION

Stoplight indicators are used to track restoration progress
from an ecological perspective

Submerged Aquatic Vegetation
A= Abundance Index
B= Diversity Index

WY2013 RestorationTrend

‘ Green = Positive

Q Yellow = Moderately
Negative

FLORIDA
‘ Red = Severely Negative

Florida Bay ___s

Spatial differences show that restoration trends differ across
each Florida Bay basin
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l Current restoration efforts such as the C-111 Spreader
| Canal Western Features Project are aimed at shifting
water to western areas of the bay
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Discharges from the major freshwater input points
are concentrated in the eastern Transition Zone
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e Ongoing synoptic surveys are tracking the response of
different areas of the bay to restoration

* A boat mounted flow-through collection system is used to
make thousands of closely spaced surface water
measurements across the bay in a single survey
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e Distributed monitoring approaches involving District
synoptic surveys and stoplight indicators are well
positioned to detect restoration progress

R T

However, surface water conditions are more widely related to
discharge from the western freshwater input points

== Taylor River

Mud Creek

pe= Trout Creek
. o \Nest Highway Creek
----li Study Area

sfwmd.gov

EVERGLADES SYSTEMS ASSESSMENT - APPLIED SCIENCES BUREAU - WATER RESOURCES DIVISION
Science Poster Presentation for Water Resources Advisory Commission & Governing Board AUGUST, 2014



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

A Model and Water Quality Management:
“Models tell you what you know, what you “Essentially, all models are wrong,
don’t knomyand what. you should now” The Stu dy of Lake Okeechobee but some are useful” ’

— Dick Wiegert, Ecologist, University of Georgia — George E. P. Box, Statistician, University of Wisconsin

R. Thomas James, Lead Scientist, Lake and River Ecosystems

QUESTIONS AND ANSWERS
THE LAKE OKEECHOBEE WATER QUALITY MODEL (LOWQM) = How does phosphorus load reduction affect

The Lake Okeechobee Water Quality Model (LOWQM) improves our Lake Okeechobee water quality?

understanding of internal nutrient cycling within the lake and assesses = Can phosphorus in lake sediments be managed?
lake-wide responses to management alternatives such as load reduction, = Does water supply augmentation affect water q.uality
sediment management and water augmentation. An updated model m in the estuaries?
calibration is presented that includes weather events of hurricanes in 2004 No load reduct diment t
and 2005 and droughts in 2007 to 2008 and in 2011. The new calibration A \J, _Lgag?edrjctlfgr:%r;%;melgf%gzgiﬁgfn
was slightly better at predicting water quality of the lake despite significant /\/— S 160 - —Dredging and load reduction
o
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v" Reducing phosphorus load to 140 metric tons per year will (over
time) reduce the in-lake concentration to 40 ppb
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R. Thomas James, Lead Scientist, Lake and River Ecosystems, Applied Sciences Bureau — August 2014




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

BISCAYNE BAY COASTAL WETLANDS RESTORATION BENEFIT

Bahram Charkhian, Lead Environmental Scientist - Applied Sciences Bureau, Water Resources Division

INTRODUCTION

The purpose of the Biscayne Bay Coastal Wetlands (BBCW) project is to contribute to the restoration of Biscayne
Bay and adjacent wetlands as part of a comprehensive plan for restoring the south Florida ecosystem. The project
intends to redistribute freshwater runoff from the watershed away from the existing canal discharges and into the
coastal wetlands adjoining Biscayne Bay to provide a more natural and historic overland flow through existing
coastal wetlands. This project will also help restore saltwater wetlands and the nearshore bay through the
re-establishment of optimal salinity concentrations for fish and shellfish nursery habitat.

BBCW Phase 1 is composed of three components: Deering Estate, Cutler Wetlands and L-31E Flow Way (Figures
1,2 and 3). In advance of congressional authorization, the SFWMD constructed the Deering Estate Flow Way and
installed culverts for the L-31E Flow Way. Short-term hydrologic improvements are being realized.

Monitoring is currently underway at completed components to track project performance and for adaptive Figure 1. BBCW Project Phase 1 figune2; Deerlng Estate FloWENaySHOW Figure 3. Deering Estate Pump Station
2 o : : 3 =R : Flow-way Components project Features, Monitoring Stations, (S-700)
management purposes. Baseline monitoring is complete and routine compliance monitoring consists of water Including Pump Station (S-700) and Weir

quality and ecological parameters.

OBJECTIVES and RESULTS
FIRESR WATER DELIVERED 1O PROJECT [RESTORAION COASTAL [RI/ABI/AT IMPROVIEMIEENT OF SALINITY REGIMES

= |IMPROVE QUANTITY, QUALITY, TIMING AND DISTRIBUTION OF FRESHWATER TO " PRESERVE AND RESTORE NATURAL COASTAL GLADES HABITAT = |IMPROVE NEAR-SHORE AND SALTWATER WETLANDS SALINITY REGIMES
BISCAYNE BAY AND MINIMIZE POINT SOURCE DISCHARGES = Wetland Stage and inundation have been increased in Cutler crEEk/SIOUgh as a results of v Reduced salinity in surface water in Cutler Creek and North Creeks and
= Freshwater flow to freshwater and saltwater wetlands at the Deering Estate and saltwater redirection of flow from the C-100 via the $700 and Deering Estate Flow-way nearshore at mouth of Cutler Creek as a result of water diverted from C-100 by
wetlands east of the L-31E Culverts has been enhanced (26,000 ac-ft. of water diverted from u Vegetation within Vicinity of Deering Estate Component responding to changed hydroiogy $700 and Deering Estate FIow-way
SR PEE E5E Ay s PEEamber A with die-off of upland vegetation & emergence of wetland species v Although not monitored, the reduction in point source discharges from C-100
" Timing of flows to the wetlands at Deering Estate has been improved by increasing needed » Reduced Non-Native Vegetation -Percentage cover of category | and Il invasive exotic should have improved salinity conditions in the nearshore area of Biscayne Bay
freshwater to these wetlands during the dry season plants within vicinity of the L-31E culverts to less than five percent in the vicinity of the mouth of C-100
= Distribution has been improved by the project as all water redirected to coastal wetlands from - = RE-ESTABLISH PRODUCTIVE NURSERY HABITAT
C-100 by the project helps restore more natural sheet flow Estimated Acreage of Impounded Surface Water Under i ik iy 6 - R .
Different Pumping/Flow Rates within Deering Estate Wi v Reduced salinity in groundwater and surface water within vicinity of Deering
* Point source discharges from the C-100 has been significantly reduced or eliminated g A Wl Estate Flow way
Pumping Rate(cfs) Duration | Estimated Acres Percentage of )
= The water quality of all water redirected from canals to wetlands via the Deering Flow-way of of Impounded | Inundate Historic ‘"'_;f' { v'Reduced Direct Canal Discharge- Enhancing Sheet Flow and rehydration of
or L-31E Culverts will improve prior to that water entering Biscayne Bay I::::r"g Surface Water Eﬁmaé':x‘itg’;?k AR Deering Estate Flow way component fresh and saltwater wetlands
= RE-ESTABLISH CONNECTIVITY BETWEEN THE COASTAL AND ADJACENT WETLANDS 225 : 1'; 5':;@ Cﬁ : -
= The Deering Estate Flow-way and L-31E Culverts help restore the hydrologic connection between 90 ) 25 76% s \\'{%Q \ - » § - §
75 5 27 82% ' » . & z E
upstream surface water and coastal wetlands = - = i - B . " : :
‘x -' ; ,3;‘;‘1 : : o 5 :’ 2
— s [P : . . Inund?tlon within the sIough under various ' 2l e S
() | (remrmin) | (feor nten) < pumping rates was determined il ) cg : -
Dry Season Normal f : . iSggnns Faf * Z at Cutler Daily Salinity in Ground water Well #5 downstream of Weir near share ine
(10/1(5”;%:233254/15) 25 2.6 2.2 g ; = 19 acres of wetland are inundated under a %%é?ﬁz“‘g&?;;ﬁﬂ'ﬂ%ﬂ; —Deering Estate (5-700) Pump Station Daily Flow [cfs) Comparison of Groundwater Levels Within the Vicinity
Wetgs::ggor:;rmal . ) 22 ' pumping rate of 25 cubic feet per second (cfs), EEE:TM’:‘;:::;_?EJ#»‘?“‘“‘ ) . L of Historic Remnant Wetlands of Deering Estate
T e g TS ; ; about 58% of the historic slough area 0 Yorlwen o s o ml+ Comparison of salinity concentration in Groundwater
— e — — — o g T st within the Yicinity of historic remnan_t wetlands of
| RELEEE _. IRRRRERE » Under a 100-cfs rate, 31 acres of wetland was A . ol Deering Estate versus S-700 daily flow
(Any time of Year) 100 >0 >2 o e —_——m— inundated—94% of the historic slough area oo eation of the Historicel Freshwater Wetiand
gh in Deering Estate and Areas of Inundation at

ity Concentration

Different Pump Rates

Comparison of Water Levels at Deering Estate
Wetland Staff Gauges 1 and 3 Versus S-700 Daily 7
Flow and Stage

Salinit

120

Comparison of Surface Water Salinity at Deering
Estate Nearshore Salinity Monitoring Stations
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Deering Estate Pump Station (5-700) Upstream Stage (ft. NGVD29)  ——Deering Estate Pump Station (5-700) Daily Flow (cfs)

S-700 has Diverted Approximately 26,347 Acre-feet of Fresh
Water from the C-100 Canal to the Historic Remnant Wetlands
Near Cutler Creek East of Old Cutler Road

Wetland Stgae (Feet, NGVD29)

Q 5 o S ~T o R
‘/ Rehydration (Sheet Flow) of Historical Remnant Completefl Treatmhent of Cate%ory | and I|| invasive Emergence of Wetlands Species C. Jamaicense Changes in the Vegetation Communities and the Beginnings of
; ithin \/icini ; Exotic Plant within vicinity of L-31E Culverts in i ithi ie- i istori A i ;
b, © Slough within Vicinity of Cutler Creek of Deering \ (Sawgrass)Spatial Coverage within the Influence of Flow the Die-Back of Upland Trees that have Grown into the Historic Comparison of Surface Water Salinity at Deering Estate

May 2014 from Culverts S-23A and S-23B of L-31E Culverts Wetlands Within the Vicinity of Cutler Creek in Deering Estates Wetland Staff Gauges Versus S-700 Daily Flow

Og nm\t“o
s .y Estate Flow-way (April 2013) (June 2014)




S OUTH FLORIDA W ATER M ANAGEMENT DI STRII

".

5 2 B B % H‘S!. o 2 AR e
)07 (HDR and SWET, 2009). In this study,

librated model was used to evaluate phosphorus load
tions associated with the implementation of Best

0

FIGURE 3. LAKE OKEECHOBEE WATERSHED
AND ITS LAND USES (2006 DATA)

=

LEGEND Field Model r Land Attenuation PreProcessing

Parameters Files [ Land Use ] [Topography] [Hydrography] [ Subbasins ]

implemented BMPs:

GIS Cowerage

ASCII Datefile

Interface Operation

|

| Generate Attenuation Distances

Fortran SubModel

Data Inputs Distance
Databases Coverage

I GIS Coverages

Sewage Serv.
frea BUCSHELL BLASROUTE
/ \ / \ WAM

i
- |

Soils f Overlay Create/Link Simulate Unique || Attenuate to Stream 'NTER!:ACE l
Coverages Model Cells for Load Streams Routing (Algorithms |

|

|

Parameter Sets Estimates & SubModels
Executed)

Rainfall
Zone (new)

Land Use
(LY)

Edit Land Use Uniqu.tz LU/”SOH Cumulative
& Display Grid Ce Loads
1O Files CHLIELS

|
WAM :
Outputs and :
I
|
I
|

Intermediate
files

FIGURE 1. WAM MODELING PROCESS (FROM WAM TECHNICAL MANUAL)

Crop Uptake

_ Atmospheric Deposition/Volatizaition
Point Source

Assimilation Boundary

Fertilizer

Intensive Land Uses

FIGURE 2. COMPONENTS OF THE NUTRIENT BALANCE SIMULATED BY
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Fl_g ure 4. (@) Flow calibration results at structu?églg_l., (b) Phosphorus concentration comparison at the downstream reach, and (c) Load reductions under BMPs vs. base.
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Vegetation roughness to flow affects managed wetlands (Stormwa-
ter Treatment Areas or STAs) that are used to remove phosphorous
from agricultural runoff prior to releasing into the Everglades. Field
level vegetation roughness is characterized in this study mathemat-
ically as a function relating discharge to water depth and energy
gradient. Through improved understanding of flow dynamics, op-
erational strategies for maintaining STA function and sustainability

can be explored.

The objective: The objective of the current field experiment is to
obtain a function for vegetation resistance, and fit a power-law type
equations to it. In this study, the function describing vegetation
resistance is obtained using wave speeds and attenuations in gener-
ated waves in the wetland.

The method: The field experiment was carried out by generating
sinusoidal water waves inside the 5 km by 2 km storm water treat-
ment area STA34 (cell 3A) using two 1000 cfs pumps while mon-
itoring water levels at 12 stations within the cell. The wave propa-
gation characteristics were used to develop graphical and algebraic
functions describing bulk vegetation roughness in terms of depth
and discharge.

Dependencies:

Resistance to flow in vegetated wetlands depends on:

hydraulic properties such as the water depth and the energy slope,
along with the flow regime (Reynolds number),

vegetation properties such as the type (species), size, density, stem
flexibility, canopy height, vegetation architecture,

micro topographic properties due to peat accumulation, landscape
features, etc.

Water
quality
management

Detecting

short

circuiting
Estimating STA response
times: filling & emptying
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WHY SINUSOIDAL
DISTURBANCES?

| Reasons for using sinusoidal disturbances
| Ability to isolate noise by selecting certain frequencies

Ability to control depth of penetration
Availability of analytical methods for solution

wave created by
varying structure

decay curve
flow _gp—

decay curve

water
column
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Figure 4: Soil profiles; the levels are in meters NGVD
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It a power-law type function is used for vegetation resistance,
P B o
glh.s) = —h'"s|"sgn(s))
: g ! !

where h = water depth; ¢ = discharge per unit width; s, = energy
slope; np, yand o parameters that determine static and dynamic flow
characteristics within the flow domain.

The linearized form of the diffusion wave model gi\«'es

dqg 1, o
S = (1)l “sgn(s) = (1 +y}%
d 1
= —q—o—h”‘]s . ] (5)
aS; St
where ¢ and K are defined as: @ = kinematic celerity of a hyper-

bolic system without dispersion; K = hydraulic diffusivity.

For a sinusoidal disturbance of amplitide /" expressed in complex
formash, = he" % where k = k| +kland f= f; + A1 1= v

Ji = time decay constant assumed 0 for continuous waves; f> =
frequency of the discharge wave; = 2rnt/P; P = wave period; &k, =
spatial decay constant; k, = wave number = 2n/L; L = wave length.

| q{f [

e The inverse problem of wave propagation solved using analyt-
ical methods allowed for the development of power-law equa-
tions for vegetation resistance.

e The three power-law equations obtained using three wave tests
at three different water depths were able to describe veget:
resistance behavior in STA34.

e A single graphical function could also represent the same infor-
mation

e The power-law type equations were able to describe the wave
attenuation. wave speed and discharge more accurately than the
Manning’s equation.

flow from Future A1 FEB
g Miami Canal North Hew
! 1 River Canal N\

gated
structure
G-380 F J G-380 A

7 sTAdMcelsa | =
flow = (test domain) < Aom sculizer
direction 3

Tlaw ﬂr.-n o
5-8 ans 5-1 '?D structures.

vation contours _

— s.,y

The values of K and « are calculated using the wave number &> and
decay constant k; measured at various locations in the wetland.
dq(h.S)
EC
_ 09q(h.S)

Best-fit methods or filtering methods are used to obtain &, and %,
from field data
v (8)
where Ar = phase lag or the time taken for the peak of the water
level wave to travel the distance between two gauge locations at a
distance A/. The wave number £ is calculated using
oy — SAr_f
Al c
where P = wave period = 2rt/ 5. The decay coefficient &; is calcu-

9
lated using

Equations 4 and 5 give the values of a .md Y.
When using this method, three physical parameters vy, o and
ny, are calibrated to match three physical characterizations of
hydraulics

e Y gives the correct wave speed

e ¢ gives the correct attenuation

® i, gives the correct discharge

n’i-
o Flow through emergent vegetation in STA34 behaves like porous
media flow at low depths.

e The flow becomes more turbulent at higher depths according to
the resistance equations.

e The equations developed can give the wave speed. attenuation
rate and the discharge of water level disturbances in a wetland

e The Manning’s equation is not suitable to describe vegetation

o Improved understanding of vegetation resistance and flow can
inform operation of the STAs to maintain function and sustain-
ability.

'g

Water level, m

1 Turbulent
w

Depth, m

Figure 14: Graphical function: discharge
against depth and energy slope

] 1 h I:I.'JEJ.HI:I.-'SSB
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Table: Various power-law approximations and their
errors

- 1 rw,n-w
Q= 30995"{ i

_ 1.426 0.58
(0] 9‘- d sy

0.951
0= 00"61‘
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Three power law equations for three depths
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Christa L. Zweig?, Sue Newman?, Delia Ivanoff’, Matt Burgess?, and H. Franklin Percival?
1 APPLIED SCIENCES BUREAU, SFWMD, 2 UNIVERSITY OF FLORIDA

+ Working with the University of Florida Aerial Systems Research Group,
we attached a camera system to a District helicopter.

» Helicopters are flexible in their altitude requirements and flight paths.

* These photos, with their associated GPS information, can be used as
critical data for scientific research.

Can be used to assess many features important to District operational,
land management, and restoration decisions (structure & levee
inspections, exotic vegetation assessment, STA vegetation health, etc.)
and can quickly and safely assess damage due to hurricanes, fires, and
water management.

EXAMPLES

A 7-foot snake is seen stalking two birds in STA 1 West.
Is this the first indication of a python in an STA?

B¢ N

DIFFERENT SPECIES OF SUBMERGED AQUATIC
VEGETATION IN STA 1 EAST

0 s 3 I R ST Wty S

HIGH RESOLUTION AND 3D RENDERING OF A TREE ISLAND

Science Posters Prepared forthe Water Resources Advisory Commission and the SFWMD Governing Board - August 2014



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Variations of Light Attenuation and Relative Contributions
of Water Quality Constituents in the Caloosahatchee River Estuary

Zhigiang Chen, Ph.D., Sr. Scientist, Peter Doering, Ph.D., Section Administrator
Coastal Ecosystems Section, Applied Sciences Bureau, South Florida Water Management District

ABSTRACT RESULTS

6 6
Submersed aquatic vegetation (SAV) is an important valued ecosystem resource in the Caloosahatchee River Estuary (CRE). Kd = 0.15 + 0.014 X Color + 0.049 X Chl a + 0.14 x Turbidity (CRE model) Kd=0.0001xflow+2.3 . Kd=0.0003xflow+1.5
q g p y y y ° 109, R?=0.32, p<0.001
n=148, R°=0.13, p<0.001 n=109, R?=0.32, p<0.
) o ol : e : ” | . .
Light attenuation is a primary factor that controls SAV distribution and abundance. Multiple data sets collected over decades at Kd = 0.3 + 0.014 x Color + 0.024 x Chl a + 0.062 X Turbidity (M&M model)
locations throughout the estuary were compiled to examine the relationship between light attenuation (Kpar) and water quality ol .l
constituents: Color, turbidity, phytoplankton [Chlorophyll a, Chl a] in the CRE. A statistical model was first developed to determine < 2
. . . . . . . . . = 3 = 3
the relative contribution of each constituent to total light attenuation. The model was then used to assess the relative contribution of o 2 2
each constituent as a function of location in the estuary and magnitude of freshwater discharge at the S-79 to the estuary. On CRE Model Kd,g,=0.80*X+0.28 21 21
average, both color and turbidity contributed about 40% of light attenuation, while Chl a contributed about 10%. However, the CRE model regression (n=365,r"=0.60,p<0.001) N ;}. N Middle £
] : [ : : : 4 . : . a : @ M&M Model . ] iddle Estuar
relative contributions vary with freshwater inflows and regions of the estuary. Color was a main factor impacting light attenuation in o | - mam ol regression ® ) Upper Estuary e y
. . e o Je . . . 0 T T T T T T 0 T T T T T T
the upper estuary and/or during the higher flow conditions. In contrast, turbidity became a major factor in the lower estuary and — ® ) O 2000 4000 6000 800D 10000 12000 14000 O 2000 4000 6000 800D 10000 12000 14000
during lower flow conditions. The observed relative contributions of color, Chl a and turbidity and their variations with flow and E ®e % o_- Aerage fieshuater inflow (CFS) at S-78 for the 30 days priorto he sampling - Average freshwater nflow (CFS) at S-78 for the 30 days prior o he sampling
location would be helpful with developing and assessing a restoration strategy in the system. < y ® o 8 7 Ko =0.76X+0.32 . .
9 7 — 2_, =0.! xflow+1.
% o @ 9 (n=365,r"=0.62,p<0.001 Kd=0.0002xflow-+1.0 5383,?%.22, p<lo(.)001
S 80 8 51 n=92, R?=0.40, p<0.001
[0
et @ @) 3 °
INTRODUCTION : o 5 . :
1@ o~ o
: 4 . 3 . @ ® E 3 E 2
= Submersed aquatic vegetation (SAV) is an important valued ecosystem resource in the % T T
Caloosahatchee River Estuary (CRE). Light attenuation is a primary factor that controls SAV ) 2
distribution and abundance. 0 : : . Y
0 2 4 6 8 Y ®
- 2 3 ’ e Lower Estuar . San Carlos Ba
= Light is attenuated by three water quality constituents: Color, turbidity or total suspended 1 . . y ° y
: ; : Measured Kd (m™) 0 . . . . . . . 0 . . . . . .
solids [TSS], phytoplankton [Chlorophyll a, Chl a]. The concentrations of water quallty 0 2000 4000 6000 8000 10000 12000 14000 0 2000 4000 6000 8000 10000 12000 14000
Constituents Vary as a function Of freshwater ianOW and IOCBtionS in the estuary. Average freshwater inflow (CFS) at S-79 for the 30 days prior to the sampling ~ Average freshwater inflow (CFS) at S-79 for the 30 days prior to the sampling
» The goal of this study was to develop a light attenuation model and examine variations of Fig. 2 Relationships between measured Kd and predicted Kd from Fig. 3 Relationships between Kd and freshwater inflows in four regions. All regions show
light attenuation and relative contributions of water quality constituents and how they vary linear regression model in this study (CRE model, green dots) and significant positive correlations. The strength of the correlations increase with distance
with freshwater inflows and locations in the estuary. McPherson and Miller model (1994, M&M model, blue dots). downstream toward San Carlos Bay.
METHODS . .
= oo ~ Upper Estuary Middle Estuary Table 2. Variations of contributions (%) of color, Chl a and
I Turbidity M o Jeo ° . . .
feelse X g ®1 . turbidity to light attenuation with regions and flows
r e 1 J S - )
: : : .CAL02 = g g
F Charlotte Harbor [ __ 3 g:;g: i S g w0 @ 04 e Averages over
. 35;‘“'12 Estuary B oo g % Water quality regions
‘_.‘-. c \<\I ; g m : 2 Table 1. Sampling stations in the four regions of -% 2 constitents |Upper Estuary |Middle Estuary |Lower Estuary |San Carlos Bay
06/ \CALO’1 i E 204 & 20 4 Color 37.2 35.6 22.9 10.9 26.7
the Caloosahatchee Estuarine System Chia 175 110 76 8.3 111
H H H H H Turbidity 36.4 36.9 49.4 65.3 47.0
> Program Km from o : |:| H 0 I:I 450 <= Flows < 2800
Region of Estuary ERD CAL CES S-79 <450 450-2800  2800-4500 >4500 <450 450-2800  2800-4500 >4500 Color 50.2 39.2 23.1 11.4 31.0
Upper 12.13 01.02.03.04 03.04 6-14 Averaae freshwater inflow (CFS) at S-79 for the 30 davs prior to the samplinc Average freshwater inflow (CFS) at S-79 for the 30 days prior to the sampling Chl a 1l 10 9 L5 L9
H v . s ) Turbidity 28.7 36.8 S/ 62.9 45.0
careo £S5 k1107 e Middle 09,10,11 05,06,07,08 05,06 14-28 . . N i
. : s _ : Lower 06,07,08 09,10,17 07,08 28-41 ] Est San Carlos B ot = =57 s — s
BN S : e : San Carlos Bay 03,04,05 18,11,12,13 na 41-49 ower Estuary an Larlos bay Chla 8.0 11.8 120 9 128
U - L r — 604 — 60 Turbidity 18.6 26.4 33.4 45.4 31.0
% § Flows >= 4500
g -~ g Color 70.1 64.1 44.1 35.8 53.5
2 . 2 .l chl a 3.4 7.0 11.0 13.1 8.6
e %’ ;’1) Turbidity 20.0 23.0 37.1 425 30.7
'r_% % Average over all regions and all flows
Y MEXICO g 5 2 ] Color 40.1
i Kilometers f Chl a bk
Fig. 1 Map of the Caloosahatchee River Estuary, showing segments, i H H H H I H H H IUIDICILY] S8
and Water quality monitoring Stations' ° <4‘50 450—‘2800 280014500 >45‘00 ° <4‘50 450—‘2800 280014500 >4500
Average freshwater inflow (CFS) at S-79 for the 30 days prior to the sampling Average freshwater inflow (CFS) at S-79 for the 30 days prior to the sampling

* Water quality and light attenuation were taken at stations along the CRE (Fig. 1) collected from three programs spanning from ) ST il e ; oo :
1995 to 2009. The Caloosahatchee Estuary (CAL) program sampled monthly water quality at 18 stations from 1994-1996. The A D R e e, AL I g S 2 T T e T T
Environment Research and Design (ERD) Program sampled 15 sites in the CRE on wet and dry seasons of each year ( 2000-2003).

The Center for environmental studies (CES) program sampled 7 stations in the estuary and one station upstream of S-79 on

monthly basis from 1999—2009. All data collected by the SFWMI? or contactors working on behalf of.t!'\e SF.WMD. Data.for CAL and H | G HLI G HTS

CES programs are available on DBHYDRO. Data for ERD are available upon request. The CRE was divided into four regions: Upper,

Middle, Lower estuary and San Carlos Bay (Table 1). Table 1 also shows associations of sampling stations with regions. = A new model linking light attenuation to water quality (color, Chl a and turbidity) was developed using 15 years’ data.
=  Water quality constituents include salinity, turbidity, color, chlorophyll a (Chl a) that were sampled either at mid-depth or 0.5 m The model predicts Kd values comparable to those calculated using a previous model (McPherson and Miller, 1994).

from the surface. If there were two or more samples at a station, then values were averaged. Vertical profiles of photosynthetically = Light attenuation increased with increasing freshwater inflow in all regions. The significance of the correlations between Kd and flows

active radiation (PAR) were obtained at depth intervals of 0.25 m, and only PAR within 2 meters of the surface were used to

3 J g ) : 73 ; r increased from the upper to lower estuary.
calculate the light attenuation coefficient (Kd). The relationships between Kd and color, turbidity, Chl a were examined using

multiple linear regression analysis (SAS 9.3). In the regression model, a forced intercept of 0.15 was specified. The value of 0.15 is * On average, both color and turbidity contributed about 40% of light attenuation, while Chl a contributed about 10%. However, the
the contribution of pure water to the total light attenuation coefficient at a depth of around 2 meters (Kelly Dixon, Mote Marine relative contributions vary with freshwater inflows and regions of the estuary. Color was a main factor impacting light attenuation in
Laboratory, personal communication). The relative contributions of water constituents were calculated by dividing products of the upper estuary and/or during the higher flow conditions. In contrast, turbidity became a major factor in the lower estuary and
water quality concentrations and their respective linear regression coefficients by the estimated Kd. during lower flow conditions. Chl a contributed the least with maximum percentage less than 20%. i
= Average freshwater inflow (CFS) at S-79 for the 30 days prior to sampling was calculated from daily flow rate, and four flow * While nutrient load reduction should improve water clarity, the degree or extent of improvement will be limited by the significant Charlotte Harbor Watershed Summit
categories (<450, 450-2800, 2800-4500 and >4500) were used to examine variations of Kd and contributions of water constituents. contributions of color and turbidity to light extinction. March 25-27, 2014; REPRINTED for the

Water Resources Advisory Commission and
SFWMD Governing Board - AUGUST, 2014



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

EVALUATING THE BENEFITS OF SHEETFLOW WITH THE DECOMP PHYSICAL MODEL

ERIK TATE-BOLDT, Scientist 1; CHRIS HANSEN, CW DPM Scientific Technician; ERIC CLINE, Scientist 3; SUE NEWMAN, Section Leader;
FRED SKLAR, Section Administrator; COLIN SAUNDERS, Lead Environmental Analyst

EVERGLADES SYSTEMS ASSESSMENT — APPLIED SCIENCES BUREAU — WATER RESOURCES DIVISION

WHAT IS THE DECOMP PHYSICAL MODEL OR “DPM”? METHODOLOGIES TO TRACK SHEETFLOW

DPM is a landscape-scale field test to evaluate benefits of sheetflow

FI in D SF6 T A tic Doppler Velocimet ADV
and canal backfilling in restoring the Ridge-and-Slough landscape. M i racer e Acoustic Doppler Velocimeters ( S)

e \Water velocities of 2-5 cm

e Ten gated culverts

| L .*:,_':é‘éf"‘ P . .
Rk (S152) deliver water 'ih wer}e; min]:tamed X
from L67A into the Nroug out rioweven
?‘- ”POCket" ( OV- eC)
& * 3000-ft levee gap on ) Ve.:qczfltlleskwer(feshllglswzest
L67C, and three wintin L-km of >-
1000-ft backfill »

e Velocities were above

574 treatments ,
theoretical thresholds
« Hydrologic and required to ent.ram
Ay : Everglades sediments

ecological responses
| measured at 13 sites e Sediment tracers showed
gt B bk e g - sediment moved at

* Theldirst pulse tiow velocities ranging from
WHY SHEETFLOW? event was conducted 1 Sing
: : 0.5-2cms
e Historically, the Everglades developed Nov5-Dec30, 2013

e Sediment traps also showed
that transport increased
5-20-fold throughout the
high flow event

linear sawgrass ridges and deep
sloughs oriented parallel to flow

e Unimpeded by barriers, high water
velocities (2-3 cm s?) entrained and
moved sediment from sloughs to
ridges, building and maintaining the
corrugated microtopography

DO WE NEED TO BACKFILL CANALS?

e (Canals can potentially stop the flow of natural sediments, or worse,
leak high nutrients to marshes downstream

e Sediment transport
increased in sloughs,
and less so in ridges,
suggesting sheetflow will
redistribute sediments from
slough-to-ridge and rebuild
microtopography

EVERGLADES SYSTEMS ASSESSMENT - APPLIED SCIENCES BUREAU — WATER RESOURCES DIVISION
Science Poster Presentation for Water Resources Advisory Commission & Governing Board AUGUST, 2014




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Wading Bird Foraging in Lake Okeechobee

Michael Baranski, Environmental Scientist - Lake and River Ecosystems Section, South Florida Water Management District, West Palm Beach, FL

Comparison of wading bird abundance 2010-14 with lake stage

Wading bird foraging has been monitored by the SFWMD in Lake Okeechobee 20000 ey _ Preferred Foraging Water Depths
since 2010. These data can be used as indicators of habitat quality and provide an ”
important tool for examining the effects of hydrology, restoration efforts, and o iyssasn 5 Short-legged 0-20cm Long-legged 0-50cm
changes in the trophic levels that constitute the prey base. - — 4

1
Foraging success is directly linked to nesting productivity. Understanding how 14000 13
changes in hydrological and environmental variables affect foraging is imperative

for successful management of wading bird populations. Lake stage, recession rate, 12000

vegetation and days since drydown are four important factors that help determine
where birds may forage and how successful they will be.

10000

8000

Number of Foraging Wading Birds
Lake Okeechobee Stage feet NGVD29

Lake Stage I“h

Jan-10 Apr-10 Jul-10 Oct-10 Jan-11 Apr-11 Jul-11 Oct-11 Jan-12 Apr-12 Jul-12 Oct-12 Jan-13 Apr-13 Jul-13 Oct-13 Jan-14 Apr-14

How many acres are available for foraging based DayS Si nce Dryd own

on preferred depths at different lake levels?

5

Do birds prefer areas that have

Suitable Foraging Acres Based on Water Sta\/ed W(-l‘t Ionqe r')
Depths
70000 P
60000
50000 Re C e s S i o n Ra te Vegeta t I O n . Average Days Since Drydown
3 40000
5 700
<C 30000 @l ong-legged -
What type of emergent vegetation
1 H 500
How fast should water recede? do birds prefer to forage in? N
0 400 @ Selecte
SgRafdigRdNgn B Available
Lake Stage FT NGVD - 300
Average Weekly Recession Rates By Month Dommg;t Veii/tatm:o?pe jg:orag;;f Loc;:;on s 35w 200
0 (] (] (] (] 0 (] (] 100
0.16 Nymphaea _
0.14 Smartweed 0
0.12 Torpedo Grass [ 2013 2014
Open Water _
0.1 Eleocharis -
0.08 m 2013 AIIigatorAFIag -
Wading Bird Foraging 4 dice @2014 e =
Locations 0.04 Duck Potato - B -
March 20, 2014 Chord crass [ u I A I\/I O e I
0.02 Grass Sp. - u
0 Airboat Tr. .
Tr d Torpedo Gr o o o o
: f caredTorpeco Grass [ E nvironmental variables to be considered for this model

include the four above as well as dry-to-wet reversals,
disruptions (reversals), and submergent vegetation
community. These variables are known to play a role in prey
density and availability which directly affect foraging
success. The goal is to produce a model that links foraging
outcomes to these variables to aid in management and
restoration strategies.

Average Stage: 13.68 NGVD
Number of Foraging Birds: 7,820*

(NGVD29) Foraging Bird
53- 10

Special thanks to Chuck Hanlon, Therese East,
Bruce Sharfstein, Amy Peters and Andy Rodusky

Poster completed by Michael Baranski
August, 2014




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Modeling Evaluation of Dam Removal
INn the Context of River Ecosystem Restoration

Yongshan Wan, PhD, Section Leader, Detong Sun, PhD, Senior Scientist, Coastal Ecosystems Section, Applied Sciences Bureau, South Florida Water Management District
John Labadie, PhD, Professor, Department of Civil and Environmental Engineering, Colorado State University

ABSTRACT

Applications of environmental models may provide imperative information to enable informed decision-making of river management actions, which are often made in the face of high system complexity
and uncertainty. We applied Hydrologic Engineering Centers River Analysis System (HEC-RAS) and Curvilinear Hydrodynamics Three-Dimensional (CH3D) models to aid in the decision-making of
the proposed removal of the Masten Dam, a small, ‘run-of-the-river’ dam on the Loxahatchee River, a federally designated ‘Wild and Scenic River’ in south-east coast of Florida (USA). Anthropogenic
alteration of the system has led to changing hydroperiods and salinity regimes in the floodplain. Both models are calibrated against measured data taken at varying temporal and spatial scales. The HEC-
RAS modelling results show that removal of the Masten Dam would lower water levels in the upstream riverine reach, leading to reduced soil moisture or inundation in the floodplain. The CH3D
modelling results indicate that dam removal would increase river salinity during the dry season in the tidal reach where salinity compliance for environmental flow regulation is measured. These
environmental changes would exert additional stress on freshwater vegetation communities in the floodplain. Given the scarcity of water resources in the region, removal of the Masten Dam would not
offer an effective restoration strategy. This study demonstrates not only the need for evaluation of dam removal on a case-by-case basis but also the usefulness of environmental models in providing the
technical basis for such management decisions.
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> Simulated salinities at RM9 and RM8 of the Loxahatchee River
at the current and sea level rise conditions. Salinities are
simulated (2.5 min output) with and without Masten Dam.

Masten Dam should be repaired rather than removed to help
achieve the goal of Loxahatchee River restoration.
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