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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Central and Southern Florida (C&SF) Project for Flood
Control and Other Purposes

» Designed for multiple purposes

Flood Control

Water Supply

Navigation

Prevention of Saltwater Intrusion
Protection of Fish & Wildlife

= Constructed by the U.S. Army Corps of Engineers
between 1949 and 1970

» Operated and maintained by the South Florida Water
Management District

2,100+ miles of canals and levees
915+ water control structures and 620+ culverts
85+ pumping stations

62,000+ acres of regional wetland Stormwater Treatment Areas

,,.n!"“:h Lake Okeechobee (450,000 acre water storage) 3
- ., Water Conservation Areas (959,000+ acre water storage) Kew West w;s'ﬁ-' -~
—— P ’
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Some Changes over the years to Design Considerations
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» C&SF Project designed and built 60+ years

ago
» Approaching end of design life

» Original design for an expected population of
2 million people/ now 6 million +

Atlantic 0cey,,

» Original projections were for less urban
development than has occurred over the

years
» Original design did not take into account the
occurrence of sea level rise (SLR)
» Many low-lying structures are vulnerable to Difference between Headwater
and Tailwater Elevations under
Design Conditions v
Coastal Structures
0.1 feet to 0.5 feet \C“’IMPORTAHT DISCLAIMER
» This map is a conceptual or planni
® > 0.5 feet to 5.0 feet Y B o rons et doss o
y g0 o \ guarantee or make any represental
- regarding the information contained
b * T el g 4 herein. It is not self-executing or
binding, and does not adfect the
y interests of any persons or propert

including any present or future

SLR

® > 50 feet
Other SFWMD Structures

SFWMD Canals
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Section 203
C&SF Flood Resiliency Study for Broward Basins

Authority

» Section 203 Flood Resiliency Study for Broward Basins is
being conducted by the SFWMD as the non-federal
sponsor of the Central and Southern Florida (C&SF)
project under the Section 203 Water Resources Water
Development Act (WRDA 1986)

Purpose

» The Study will identify flood risk management (FRM)
recommendations to build flood resiliency, now and into
the future, and reduce flood risks within the lower
southeast coast of Florida in southern Palm Beach, and
Broward Counties.

Focus

» Increasing the resilience and function of vulnerable
ﬂmtructures and the conveyance of the primary
O nals
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

C&SF Flood Resiliency Study for Broward Basi

Section 203

Project Study Area - Managed Watersheds

MANAGED WATERSHED PRIMARY COASTAL WATER
CANAL CONTROL STRUCTURE
Hillsboro Canal Hillsboro Canal G56 Gated Spillway
(G-08)
Pompano Canal Pompano Canal G57 Gated Spillway
(G-16)
C-14 West C-14 Canal S37B Gated Spillway
C-14 East C-14 Canal S37A Gated Spillway
C-13 West C-13 Canal S36 Gated Spillway
C-12 West C-12 Canal S33 Gated Spillway
North New River North New G54 Gated Spillway
Canal West River
Canal (G-15)
C-11 West & East C-11 Canal S13 Pump Sta. & Gated

Spillway

Area shown
on main map

@ Primary Structure
Primary Canal
2 Study Area - Reach A

= SFWMD Watersheds
Boundaries

Upstream Watershed
from Coastal Structure

Downstream Watershed
From Coastal Structure

County Boundary



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

HYDROLOGIC AND HYDRAULIC MODELING TOOL

The integrated/coupled surface-groundwater model MIKE SHE/MIKE
Hydro (2022) will be used to simulate the hydraulics and hydrology for
the project area.

» Capability of conducting sub-regional scale simulations
» Simulate surface water and groundwater interactions
» Allows for the accounting of rising water tables and reduced soil storage
> Able to simulate the effects of different boundary conditions such
as tidal and storm surge-influenced tailwater conditions with

current and future sea-level rise scenarios

» Comprehensive operational flexibility, can simulate structure gate
operating rules and can use calibrated flow parameters for canal
structures




SOUTH FLORIDA WATER MANAGEMENT

PROBABILITY EVENTS:

EVALUATION OF COMPOUND FLOODING

DISTRICT

» The total water level (i.e., compound
flooding) due to multiple flood sources,
including rainfall runoff, groundwater and
coastal forcings will be simulated.

» Hydrologic & Hydraulic model
simulations include an array of rainfall
and coastal return frequency events. Sea
level change is included in the coastal
water level data & run in parallel for low,
intermediate & high sea level scenarios.

Coastal water level

Rainfall return

Return Period period
(CHS data ) (NOAA Atlas14)

2-year S-year
2-year 10-year
10-year 10-year
2-year 25-year
20-year 25-year
2-year 100-year
100-year 100-year
2-year 500-year




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

MODEL INPUT DATA s

> Rainfall e C L -
> spatially distributed gridded input 5 0 T
derived from National Oceanic and .l L
Atmospheric Administration e
(NOAA) Atlas 14 rainfall depths B S e T

fime{hour)  painfall Temporal Distribution

» Temporally distributed based on
SFWMD 72- hour distribution

» Coastal Boundary

» The South Atlantic Coastal Study
(SACS) Coastal Hazard
System (CHS) provides numerical
and probabilistic modeling results
for coastal forcings, including storm
surge.

» The CHS stage-hydrographs will
be applied as a downstream

*“f;‘h boundary condition

-

CHS AEP déta save point locations




SOUTH FLORIDA WATER MANAGEMENT D

CLIMATE CHANGE STRATEGY

Estimated Relative Sea Level Change Projections - Gauge: 8723970, Vaca Key, FL

4 2085 USACE High
3.6 ft NAVDSS
(4.4 ft above 1992)
FWOP 2085
3 TSP
5 . & Future Rainfall (TSP)
w
(]
> 2085 USACE Int
< 2 1.2 ft NAVDSS
E 2035 USACE Int (2.0 ft above 1992)
© -0.1 ft NAVDSS FWOP 2085
Q0 (0.7 ft above 1992) Initial Array of ALTs
c 1 Baseline 2035 Focus Array ALTs
(@] TSP
& / 2085 USACE Low
0.4 ft NAVDSSE
0 (1.2 ft above 1992)
FWOP 2085
TSP
B 2010 2020 2030 2040 2050 2060 2070 2080 Techl;lfcal Memorandum:
ADOPTION OF FUTURE EXTREME RAINFALL CHANGE FACTORS
1992, Reference Point D RESILIENCY PLANNING IN SOUTH FLORIDA
(Middle of last complete tidal epoch) Year
-0.82 ft NAVDSS
Sea Level Change (SLC
ge ( ) Inland Hydrology
» Vaca Key gauge .
_ o g. < _ _ Future extreme rainfall change
» SLC will be incorporated into the modeling as a factors, as estimated by the
boundary condition. 2022 USGS/SFWMD Study,
o 538 _ » The Future conditions will assess project will be incorporated as a

S . performance for the Low, Int., and High curves for sensitivity run for the tentatively
- ﬂ?@ : selected plan




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

MODELING PROCESS

Through iterative testing, the drainage basins have been shown to be sensitive to
features such as

. improved conveyance,
. addition of pumping at tidal structures
. Re-locating and/or adding tidal structures
. use of additional storage and inter-basin flow (where available)
e Draft “initial array” of alternatives were determined based on initial testing

* Furthermore, refinements to features is iterative in nature when modeling ideas and
experimenting to find what works to improve flood depths/damages

. management operations,
. pump sizes, and
. effective canal and structure conveyance locations

* Combine the iterative process across 7 drainage basins each with its own tidal structure and
the process is substantial to consider that drainage basins and primary systems have
ifferent responses to alternative features
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FLORIDA WATER MANAGEMENT DISTRICT

DRAFT INITIAL ARRAY OF ALTERNATIVES

For consideration and discussion:

[ >

MODELED
YV V VYV VY

YV VYV

Alt 1
Alt 2
Alt 3
Alt 4
Alt 5

Alt6
Alt7

Gravity Conveyance Improvements (Structures and Canals)

Pumps at Structures & Hardening

Removal of Coastal Structures

Relocation of Coastal Structures to the East

Alternatives to Discharging East on Peak (e.g., Route to

Regional (C-11&Site 1 Impoundment) / Basin Storage or Inter-basin Transfer, if Possible
Natural & Nature Based Only

“Non-Structural” Only (e.g., Foundation Raising, Flood

Warning Systems, etc.)

» Alternatives Include raising gates/platforms/floodwalls as necessary to prevent backflow at the structure

ﬁ * ASO: Adaptation Strategy 0 (baseline)

P: Future Without Project (ASO and FWOP in the following slides are used interchangeably)

e D = PP 11
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EXAMPLE
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DA WATER MANAGEMENT DI
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Example Model Output —Canal Peak Stages

InitAlts 20Si HILLSBORO Profile - Max WS at Each Cross Section

> G56/ Hillsboro 27
Canal Peak Stage No Action and

. 20 4 _ Adding Pumps Reduces Peak
Cpmparlson for _ have Highest Stages Upstream and Increases
Initial Array of Maximum Stages Downstream

. 15_

Alternatives
. f 10 1
» Gravity 3 _
Improvements 2 | . _ g
effective in 2 2 ; : 5
. > i .g = = é = é
lowering peak & ] & 5 - S - 2
primary canal . I N A N SR i
> 20S25R o F | .
Intermediate sea

level 154
% 0 10000 20000 30000 40000 50000 60000 70000 80000

Distance from Upstream End of Reach (ft)
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——— = ’4 .
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- - - 1 Altl_XS flow line sme AlR2_XS flow line =ms  Base_X5 flow line m— F0S25RB5]_AIL2_hardening_ve 1 3




SOUTH FLORIDA WATER MANAGEMENT DI

Example Model Output —Structure Performance

G-56 HW, Upstream Water Elevation

12

:D> 20S25R85H_ASO init_array
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SOUTH FLOR

EXAMPLE
. ALT2

DA WATER MANAGEMENT

D |

PUMPS AT
STRUCTURES &
HARDENING

C-14/CYPRESS CREEK
CANAL

5,6-?-.
Coral Springs
et L —
S3eB
WCA 2A 1
'- L
This alternative includes targeted canal
2 conveyance improvements needed to
-d

improve known hydraulic limitations
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Example Model Output — Alt2 Pumping Alternative

InitAlts 20SH C-14 CYPCR Profile - Max WS at Each Cross Section

FLORIDA WATER MANAGEMENT
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Example Model Output — Pump Capacity Sensitivity Testing

Legend: . <=_{).5ft <=1.0ft

Structure |iteration_1 iteration_2 iteration 3 iteration_4 iteration 5 iteration 6 iteration_7

S37A 1000 1000 1500 2000 2500 3000 3500 St:‘?v% ':“;Lei:‘eu"sce. <=-0.05ft <=1.5ft
<=0.1ft =2 [0ft
- Iteration i .
Iteration_1 <oar ] <=son
T, _s Iteration_7 W <osn [l <oon
1‘ . iy .‘ﬁ e ; ¢ * = . . . ‘1 --'-LI - : — }I _-_ : — E
: ‘ Lo - @‘;F . | S : e - — ._'] —
| = R g T A |
v i | ]
iokcana - N | i Ch '
[ woo L
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Structure [,
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

H&H Modeling Status

e Draft Initial array alternatives (5) have been simulated

* Further iterative refinements of select alternatives have been made
* Control Elevation Modification - Pumps on Secondary System during Pre-Storm
e Sensitivity Analysis of Different Pump Sizes — Primary System

* Application of Pre-Storm Drawdown
* Testing has been evaluated using multiple forms of data visualization

which includes canal peak profile plots, flood depth (depth difference)
maps, structure performance hydrographs, and water budgets

* For select initial array alternative, initial benefits have been calculated
using the HEC FDA tool

 Final array of alternatives (3) are being developed
* Groundwork for selection of Tentatively Selected Plan (TSP)

18



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Thank you! & Questions?

19
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