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Everglades Management

* Changes to the Florida Everglades (drainage,
urbanization, and agricultural development) have led
to the
which are critical for maintaining a variety of
Everglades ecosystems.

Water management decisions made now have a
on Everglades habitat and

species diversity.

It Is Important (o ¢ ~of these water
management decisions to ensure their effectiveness
and limit their negative environmental impacts.




Proposed Restoration Efforts

« The Tamiami Trail and L-29 Canal impede the flow of water to
Northeast Shark River Slough
« Several restoration scenarios have been proposed:
— A has been constructed
- A has been approved for design

An increase in L-29 canal water levels to provide a greater head difference,
intended to
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MIKE Marsh Model of Everglades
National Park (M3ENP)

G W7 MIKE SHE/11

software

 Coupled surface/
sub surface
hydrological
model
2,720 sq km
400 m resolution

Includes portions of:
— ENP

— WCA 3a/3b

— Agricultural areas

0 80 160 320 km
I




M3ENP Inputs
Climate

— Precipitation: gridded daily Unsaturated Zone Flow

from SEWMM — Soil types and parameters:
— PET: uniform daily NRCS and USGS

— Marl, Gandy Peat,
Land Use Everglades Peat, Mangrove
— Vegetation: USGS GAP Peat, and Rockdale
sreiey e Saturated Zone Flow

Channel Flow — Hydrogeology simplified
— 73 canals, 13 weirs, 19 Into a 2-layer subsurface

culverts, and 65 gates — Miami Oolite — up to 6m
Overland Flow deep
— Topography — Biscayne Aquifer — up to
— Manning’s roughness 70m deep

performed with over locations;
more than 40 gates, pumps, and culverts; surface and subsurface
discharge; canal stage




Model Scenarios

 Baseline — calibrated model (no bridges)
« One Bridge — Addition of the
 Two Bridges — Addition of the

2.6 Mile Bridge

= Culvert 0

——— River




Discharge from
canals

Cumulative Discharge at Culvert 42
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Probability
Exceedence

Probability exceedence is
the

IN
the simulation period
One Bridge and Two
Bridge exceedences were
subtracted from that of the
Baseline

In water
depth exceedence occurs
In NESS, Shark Slough,
and in some areas of
Taylor Slough for the Two
Bridge Scenario

One Bridge Two Bridges
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Probability Exceedence (cont.)

Exceedance
Threshold

=0.15m

=0.30 m

=0.45 m

Area inundated for
1 day annually more
than baseline (sq km)
One Bridge 325

Two Bridges 755

One Bridge

Two Bridges

One Bridge

Two Bridges

Scenario

Area inundated for 2
days annually more
than baseline (sq km)

e 284 sq km (110 sq mi) of ENP will flood for an
additional 2 days annually at a depth of 0.15m (0.5 ft)
with the construction of the 1-mile and 2.6-mile

bridges




Effects of Canal Water Level
INncreases

The
at S333 produced a
In the One
Bridge and Two Bridge
Scenarios which

( more than
bridge construction
alone.




Water Quality Concerns
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M3ENP-AD Model Development

e Advection-Dispersion-Reaction Equation

e Phosphorus inputs from two sources:

— Canal Boundary conc at stations S333, S335,
and S178

— Atmospheric Deposition

Parameter Units Value
Canal Dispersivity, a m? /s 15.0
OL Longitudinal Dispersion Coefficient. Dy m? /s 0.0001
OL Transverse Dispersion Coetlicient, D m? /s 10-°
Linear Sorption Coeflicient. kp m? /g 0.007 —0.07
Wet Atmospheric Deposition, TP, ;.. mg/ L 0.0017

Dry Atmospheric Deposition, T Fgydep q/day 13.2




Model Calibration

Cumulative TP loading at TS/Ph2

i
o
L

—Cumulative Observed Load

—Cumulative Modeled Load

t
'l
wn

Cumulative Load (g/day)
k2
e
L

4
i
.

0E+0
7/20/06

2/5/07  8/24/07  3/11/08 9/27/08  4/15/09  11/1/09

5/20/10

2,500

)

TP loading at TS/Ph2

()

+ Observed Load (g/day)
—Modeled Load (g/day)

Comr: 0.7631
RMSE: 199.34
NS:0.576%

—

—

+
[F4

w =} L =)

o =) =] =)

=) =) =) =)
\

a
N

NN

-
o
=
EL
o
=
[
Q
-
=
=
-
(=]
=1
A
2
E
=
]
[_‘

7/20/06

A aA

AN

A
.‘::‘

2/5/07 8/24/07  3/11/08 9/27/08  4/15/09 11/1/09

5/20/10

W
FHT
L Lh

Cumulative TP loading at SRS2

—Cumulative Observed Load
—Cumulative Modeled Load

2E+5

Cumulative Load (g/day)

1E+5

0E+0
7/20/06

2/5/07  8/24/07 3/11/08 9/27/08 4/15/09 11/1/09 5/20/10

2250

TPloading at SRS2 Corr: 0.3787

E2.000

RMSE: 350.04

+ Observed Load (g/day) NS:0.0776

—Modeled Load (g/day)

. *

.
e I pe e 3

b
Ln
(=]

0
7/20/06

VAN |- .

oy

2 Sl e

T T
2/5/07  8/24/07 3/11/08 9/27/08 4/15/09 11/1/09 5/20/10

2,500

Probability Exceedance at TS/Ph2

2,000

+ Observed Probability Exceedance
= Modeled Probability Exceedance

—

(%]
(=
o

—
[=]
(=
o

Load (g/day)

L
=
o

10% 20% 30% 40% 50% 60%

70%

4,000

Probability Exceedance at SRS2

£3.500
<]

= Modeled Probability Exceedance

+ Observed Probability Exceedance




Results

Overland Concen-
tration (mg/L)

Overland Mass

(g/m?)

One Bridge Two Bridges

One Bridge Two Bridges

Total Change
Avg. Dry Season
Avg. Wet Season

-4.62% -3.95%
-3.59% -2.76%
-4.58% -4.10%

-14.35% -14.80%
-11.20% -11.75%
-13.59% -14.11%

Average TP Load (g/day)

0

B Observed

Baseline

¥ One Bridge

B Two Bridges

* Over the whole
model domain
— Decrease In

concentration and
loading

« For WQ monitoring
sites
in TP
load near
In TP load

toward




Results (cont.)
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Conclusions

« The M3ENP model was used to determine changes in flow to ENP
with the construction of bridges.

— Bridge scenarios showed an to NESS and
In large areas of the Park.

— Increasing L-29 canal water levels by up to a foot i1n¢ _
. This strategy showed a greater increase in surface
water levels than with bridge construction alone.

« The M3ENP-AD model was used to determine how changes in flow
with the introduction of bridges and increased L-29 water levels
may impact TP loading to ENP.

— M3ENP-AD showed that proposed bridges and canal stage increases
will over the entire model domain.

— NESS experienced an load of about 30%

— MS3ENP-AD model provides a tool which can simulate the
in the Everglades system and provide insight toward the
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