SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Who We Are and
What We Do

Presented by:
Lorraine Mayers, Regional Representative
and
Mike Worley, Superintendent

South Florida Water Management District-Broward County
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Who We Are
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16 counties; Nearly 9 million
residents
Regional responsibilities
Flood Protection
Water Supply
Natural Systems
Water Quality
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Who We Are

Ve manage water-riowand
provide 1iood protection
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT
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Who We Are

Today’s system consists of:

2,200 miles of canals

N
-

=
(=)
(e
S
v}
()]
(o)
*
v}
<
()
®
/)]
~—
(= p
()
q
3
/1

more than 778 water control: ™
structures '

621 Project culverts




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Who We Are

84 major pump stations send water

throughout the region

* Nearly 3,500
hydrological
monitoring stations
at 650+ flow sites

« 200 rain gauges
« 26 weather stations

*Canal levels are
monitored daily




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Who We Are

= Numerous ecosystem restoration projects are being planned, built
and operated to protect and preserve South Florida’s unique
ecosystems, including the Everglades, the Kissimmee River, Lake
Okeechobee and a diverse array of coastal wetlands.

= Comprehensive Everglades Restoration Planis a 50-50
partnership between the State of Florida and the federal
government to protect and preserve the greater Everglades
ecosystem.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Saltwater Intrusion

Water
Conservation
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UTH FLORIDA WATER MANAGEMENT DISTRICT

Before and After the Storm
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Fort Lauderdale Field Station

SOUTH FLORIDA WATER MANAGEMENT DISTRICT
FIELD STATION DAVIE, FLORIDA
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S OUTH FLORIDA WATER MANAGEMENT DISTRICT

Fort Lauderdale Field Station AOR
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Who We Are--Ft. Lauderdale Fiel
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UTH FLORIDA WATER MANAGEMENT DISTRICT

What We Do
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BRIGVWARD

COUNTY

Broward County
Water Control
Districts

Margate Planning and Zoning Special
Meeting on Water Management
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COCONUT CREEKX
dh

MARGATTE

COCOMAR
Water Control District

--2 Sub Basins North & South of Sample Road
--North Basin Control Water Level at 9.5 feet
--South Basin Control Water Level at 5.5 feet

--2 Pump Stations at the Hillsboro Canal
(1 Existing & 1 Planned)
--16 Gate Structures (5 monitored weekly)

LEGEND
m CONTROL STRUCTURES

—— PRIMARY SYSTEM
[ ] coconuT creek

[ marGaTE

I TRIBAL LAND
I MUNICIPAL SERVICES DISTRICT
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Cocomar WCD

City of Margate
Canal System

SFWMD C-14 Canal







Margate Planning and Zoning Special Meeting

Water Resource Manager, Environmental

Planning and Community Resilience Division B@'WARD
Pt

July 29, 2019
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Diverse
Water
Managers:

Utilities and
Drainage/ Water
Control Districts

Legend

Water Service Areas by Utility
BC Water & Wastevater
- Coconut Creek
Cooper City
Coral Springs
[ coral Springs Improvement District
- Dania Beach
Davie
- Deerfield Beach
Femcrest Utilities
Fort Lauderdale
Hallandale Beach
| Hillsboro Beach
Hollywood
- Indian Trace Development District

[ Lauderhin

. BCjwater
| & Wastewater
‘ 7

] Margate
7} Miramar
[ north Lauderdale
‘I North Springs Improvement District
Oakland Park
Parkland

[0 Pembroke Pines mm
Plantation Development
3

Pompano Beach
| Port E verglades
Royal Utilities
[ seminole Industries
[ sunrise
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Unclaimed Area
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Broward
Countywide
Integrated

Water
Resource Plan

COMPONENTS

URBAN WATER RESOURCE MANAGEMENT STRATEGIES

_;I

Stormwater
Green
Infrastructure

Needs Assessments PSS NL Governance Partners
Monitoring O e Coordination Mechanisms

Modeling ‘ Projects




Planning for Tomorrow

SOUTH RIDA ANAGEMENT DISTRI

| O W E R cL N RESOURCES NEWS suMMIT ABOUT CONTACT

EAST COAST e
WATER SUPPLY PLAN UPDATE

BROWARD WATER RESOURCE!
TASK FORCE REPORT

SHANNON A. ESTENOZ
Governing Board Member
South Florida Water Management District
Chair
KRISTIN D. JACOBS
Commissioner
Broward County Board of County Commissioners
Vice Chair
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Plan for future water supply READ MORE »

surface and g

er impacts in pl. i READ MORE »

jilding the future resilience and sustainability of Southeast Florida. Efforts to protect drinking water supplies, prevent water pollution, and
Ue within the context of rising sea levels. The recommendations for regional action around water derive from four overarching principles.
ponsible for the operation and maintenance of the Central and South Florida flood control system and the infrastructure changes that
South Florida Water Management District, Jointly with local governments, should play a prominent role in a) developing regional and sub-
a framework to infarm local models and ensure coordinated water management planning, system improvements, and resilience

acond, resilience requires consistency in the use of current science and technology to suppart planning, management, and investment

G the region. Third, resilience planning must address spatial and temporal dimensions, ranging fram local to regiona! perspectives, inland
\ ’ L ocC a] Strate to Ad dre S 125, chronic to acute stressors, and short: to long-term impacts. Fourth, regional resilience strategies should be developed with
Hownstream consequences, including regional water quality and quantity implications, to avoid unintended effects on neighboring
e Global Climate Change

water management +

in water resource scenario planning +




Water Demands for Med/High BEBR

Traditional -

Uncertainties: // .
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SEA LEVEL RISE
MORE EXTREME RAINFALL

59 Unified Sea Level Rise Projection
(Southeast Florida Regional Climate Change Compact, 2015)
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Biscayne Wellfields Impacted by
Saltwater Intrusion

220 MGD withdrawals in Broward County
(2013)

e 86 MGD are within the coastal area (39% of total)

35 MGD of those coastal withdrawal would be

threatened by SWI in a 2060 - 2 ft. SLR scenario
(16% of total)

Legend
4 2014IscchlorWells
W 2008IscchlorWells

] SFWMD Coastal Control Structure
— SFWMD Eastern Isochior 2014
— SFWMD Eastern Isochior 2009 updated

D County Boundaries
Wellfield Protection Zone

.
. :
¢

Broward
County
Wellfields

3333

SFWMD 2014
Isochlor Line

(250 mg/L)
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LOWER INFILTRATION S |
STORAGE ‘A 3 Additional Challenges:

Limited land availability

o T -

B N 4 Increasing pollution carried out by
@y e e T stormwater runoff into waterways
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Temperature and evapotranspiration
. a , new patterns
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BEYOND
PLANNING:

BROWARD
MODELING
APPROACH

* Highly complex system and uncertainties

* Integrated approach to water resource management
and climate adaptation planning

— Conduct Risk Assessments — wellfields and flood control
infrastructure

—Develop Integrated Water Management Plans - water supply,
wastewater disposal, water conservation, alternative water
supply, stormwater management and reuse

—Provide Drainage and Flood Control — identify and pursue
infrastructure improvements

— Support Everglades Restoration




MODELING
WATER SUPPLY
AND FLOOD

2000-2002 (CDM & DHI): To analyze water management options for
Broward Co. and the upper Biscayne Aquifer:

* Central Aquifer Drainage Assessment (CADA)

* South Aquifer Drainage Assessment (SADA) model

* North Aquifer Drainage Assessment (NADA) model

2003 — 2005 (CDM & DHI) : Evaluate predictive scenarios / alternative
water supply options (AWS), determine capability to support projected
increase in water demand

* (C-gareservoir

* Reuse projects

* Aquifer recharge

2014 (AECOM): FEMA Flood Zones — refinement of canals and control
structures, stormwater focus




MODELING
SALTWATER

INTRUSION &
INNUNDATION

Precipitation Evaporation

Throughfall ; g Evaporation
; ; Routed Flow
e

Dxexland Surface Water
Flow

Infiltration

Evapotranspiration

Groundwater Recharge

Develop a numerical representation of urban hydrology
Evaluate response of surface water-groundwater system to future scenarios
|dentify, evaluate, and test adaptation strategies

2010-2016: Variable Density - 3D dispersive Saltwater Intrusion Modeling:
* Northern Variable Density Model as Pilot
* Central and Southern Variable Density Model

2011-2019 and beyond: Inundation Modeling / integrated surface
water/groundwater models

Phase 1: 2011-2015 (Pilot) Ft. Lauderdale/Davie

Phase 2: 2018-2021 - Full County Build Out
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Critical Infrastructure Failures and Cascading Effects, 3D Visualization in support of the
creation of a climate impacts database and related economic aspects




BEYOND
PLANNING &
MODELING:

Future
Conditions
Map Series

» February 7 2017 Broward County Commission

Authorized Future Conditions Map Series

o "Jo ensure the resiliency of current and future infrastructure investments,
it [s necessary to modernize many aspects of regional planning and
licensing requirements. With the influence of climate change, and the
impacts of sea level rise in particular, no longer is it prudent to rely solely
upon historic and current environmental conditions as the basis for
infrastructure planning, design and permitting.”

» First planned maps:
o Future Conditions GW Elevations
o Storm Surge Mapping: minimum sea wall elevations
o Future Conditions 100-yr Flood Elevations




Future
Conditions
Groundwater
Elevation Map:

2060-2069 Wet Season
Averages

SEFRCCC NRC 3 sea level
rise projection

COAPS CCSM climate
model — 9% average rainfall
increase

MODFLOW Inundation
Model — 5ooft grid cell

Palm Beach County

Groundwater Table Elevation

(feet, NAVD 1988)
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Wet-Season average for future conditions using CCSM model w/NRC3 rate of SLR

Percent of SLR increase reflected in groundwater level increase

100%
(2.490 ft)

Legend

sfwmd_canals
Storage_ CCSM_NRC3

Value
- High : 19.6987

B ow :-8.64783

Soil Storage

Red shows water
or no storage

Blue indicates
most storage
potential




Margate
Future

Conditions
Groundwater
Elevations
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Application

Provides for proper design
of stormwater
management systems
during permitting process

Impacts the need for
correctly identifying wet or
dry retention areas for
proper functioning of
system for on site storage




Built Finished Floor Elevation 14.5’ NAVD
Future ~

FIRM (1992; 2014) X Zone; 15’ NAVD

Conditions |
ke, W License 100-YR Elevation (on ,
FIOOd \ I site calculations) M (LI
' /o Broward County 100-YR
Elevation roward County

12.5’ NAVD
Elevation

ENGINEERING, INC.
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Future Conditions Flood Elevation Map

Rain and snow

Evapotranspiration

ikarcepton s water srfacas roota0ne
Mapping Future Floodplains: " & @Y @&
Land use changes Snowmelt -

/ Pumping
‘ and recharge

Increased rainfall
Year 2060-2069 sea level rise Infitration

Root zone

Increased runoff due to higher water tables

Unsaturated
fl

Accomplished through integrated GW/SW modeling

Enhance infrastructure resilience:

Regulatory purpose

Finished floor elevations, streets, sanitary manholes, etc.

Source: DHI, Inc.



Future Rainfall Conditions

Develop Rainfall Data Set (options under evaluation)

Use NOAA Atlas 14 data

Statistically downscaled localized constructed analogs (LOCA)
Dynamically downscaled data from COAPS —
Dynamically downscaled data from CORDEX

Hyperion Group Data

Other considerations
Future average GW levels from BC MODFLOW models
Future Land Use
Future Structure Operations
Planned Infrastructure Improvements
No storm surge (FEMA Coastal Zone A)

No joint probabilistic distribution analysis



Major Tasks

Data Collection and Review
Stakeholder Outreach and Coordination
Update Current Conditions Model

Incorporate Stakeholder Data

Refine Model Computational Grid

Update Land Use and Parameters
Incorporate New Survey Data

Model Validation

Current Conditions Design Storm Simulations

Future Conditions Model Development & Execution

YV V V V V V

Future 100-year Flood Contour Map Development
CRS Evaluation and Recommendations




Data Collection

LiDAR data
* Municipality Stormwater Plan and Model

Jurisdictional Data e
Acquisition

Soils / Hydrogeology [ Aquifer

. * Planned Major Infrastructure Projects
Characteristics

* SFWMD ERPs, As-built plans, etc.
* SFWMD Future Water Control Projects

Current Land Use [/ Future Land Use
FEMA Coastal Modeling

* Field Reconnaissance
Gauge and Tidal Data I I

* Field Survey - Structures, Cross-sections,

Rainfall and Calibration Storm ]
Sediments

Reference Climate Documentation S el Erraiier [DeE




Flood Risk Management Study for Tidally Influenced

Coastal Areas
(United States Army Corp of Engineers/Broward County)

* Uniform Seawall Height

* Proposed Minimum Seawall Height Resilience Standard of 5
feet NAVD 1988
* (4 feet until 2015, 5 feet by 2050)

e Amendment to the Broward County Land Use Plan (2 years)
e Amendment to the Chapter XXV, County Code of Ordinances

Seawall
Ordinance




Minimum Elevation
(ft-NAVD)

Seawall

FIOOd RlSk Las Olas
Management Study

Alternative
Boulevard

for Tidally Influenced

Coastal Areas

(United States Army Corp of
Engineers/Broward County)

Las Olas Blvd
Area Seawall

Hollywood
Lakes
2.5

B e o
Hollywood
Lakes Seawall

JiY

]%% G B B EWE () ST N ‘
= %ﬁ%@ﬁ%ﬁ%@ﬁﬁ
ol

= EET

o (- BT

a
7
iz

FORT LAUDERDALE HOLLYWOOD

FORT LAUDERDALE HOLLYWOOD
AREAS ASSUMED TO BE PROTECTED BY EXISTING (GREEN) AND UPGRADED (BLUE) SEAWALLS IN THE STUDY AREA

[ Nominal value 7 $50,000 - $100,000 [ $250,000 - $500,000 I $1,000,000 - $2,500,000
[ < $50,000 [ $100,000 - $250,000 W $500,000 - $1,000,000 MM > $2,500,000




PROPOSED: ARTICLE XXV. - RESILIENCY STANDARDS FOR TIDAL
FLOOD PROTECTION

 Uniform Seawall Height

* Proposed Minimum Seawall Height Resilience Standard of 5
feet NAVD 1988
(4 feet until 2015, 5 feet by 2050)

e Amendment to the Broward County Land Use Plan (2 years)
* Amendment to the Chapter XXV, County Code of Ordinances

Seawall
Ordinance




Water Resources Resilience

Coordinated efforts, multiple stakeholders, competing goals

Evolution of Policies, Planning, Modeling and Regulation under current and
future conditions

2019 Broward Leaders Water and Climate Academy

Session 1 on September 27!
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Thanks!

Questions?

Carolina Maran, Ph.D, P.E.

Water Resources Manager

cmaran@broward.org



