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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

» Welcome and Opening Remarks — Tom Colios, SFWMD
»Water Resource Protection Measures — James Beerens, SFWMD
»Update on Everglades Restoration Projects — Leslye Waugh, SFWMD

» Regional LEC Groundwater Modeling and Saltwater Interface Mapping —
Pete Kwiatkowski, SFWMD

» Resiliency Initiatives — Carolina Maran, SFWMD
» Next Steps — Nancy Demonstranti, SFWMD
»Adjourn



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Welcome and Opening Remarks
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Section Leader, Water Supply Planning
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August 24, 2023




SOUTH FLORIDA WATTER

M ANAGEMENT

DISTRICT

Lower East Coast PIannmg Area

> Includes:

* Palm Beach, Broward, Miami-Dade, part of
Monroe County, and part of the eastern
portions of Collier and Hendry counties

e Seminole Tribe of Florida reservations and
Miccosukee Tribe of Indians of Florida
reservations

» Population:
e 2021 6,222,708
e 2045 7,294,265*

»Major agricultural industry
» Significant environmental features

*University of Florida (UF) Bureau of Economic and
Business Research estimate.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

'Regional Water Supply Plan

What It Does What It Does NOT Do
» Provides a road map to meet » Does not authorize consumptive
future water needs while use permits

protecting water resources and

» Does not establish MFLs
natural systems

. » Does not adopt rules
» Conducts a planning-level

approach »Does not require water users to

, implement specific projects
» Projects future water demands

> Does not address surface water

» |dentifies and evaluates water quality issues (e.g., algal blooms)

source options



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Water Supply Plan Update Timeline
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Major Effo 2 the First Meeting

» Preparing Draft Chapters/Appendices
1 — Introduction® Available supply .

2 — Demand Estimates and Projections* ’ | T éO-ye?r

3 — Demand Management: Water Conservation™ Weglonal
4 — \Water Resource Protection S dter

5 — Water Source Options Plupply

6 — Water Resource Analyses ~ & P

i

Projected water demand
and needs

7 — Water Resource Development Projects

8 — Water Supply Development Projects

9 — Future Direction

Appendix A — Water Demand Projections*
Appendix B — Public Supply Utility Summaries
Appendix C— MFLsand Recovery and Prevention Strategies Projected growth Alternative
Appendix D — Groundwater Monitoring e 0 0 o Wate(’::;':?’a:m
Appendix E— Wastewater Treatment Facilities

/
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* Si%nifies that these chapters are now available for public review (as of
8/10/23) and can be found here: Lower East Coast Water Supply Plan

e Presenter: Tom Colios 7


https://www.sfwmd.gov/our-work/water-supply/lower-east-coast?page_manager_page_variant_weight=-9&page_manager_page=content&page_manager_page_variant=content-panels_variant-0&overridden_route_name=entity.node.canonical&base_route_name=entity.node.canonical

FLORIDA WATER MANA EMENT DISTRICT

»If you are participating via Zoom:

e Click the Reactions button to access
the Raise Hand feature

»If you are participating via phone:
* *9 raises hand
* *6 mutes/unmutesyour line

»When you are called on, please
state your full name and
affiliation prior to providing
comments and/or questions

slic Comment

Biscayne Bay, Bill Baggs Cape State Park
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Water Resource Protection Tools e T

= Consumptive Use Permitting

= Minimum flows and minimum water levels (MFLs)
= \Water reservations
= Restricted allocation areas (RAASs)

= All tools are adopted by rule in the Florida
Administrative Code (F.A.C.)

= More than one tool can protect a waterbody
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Presenter: James Beerens



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Factors Considered in Consumptive Use Permitting

Consumptive
Use Permit
Application

General
Consumptive
Use Permit
Rules

Water Water Restricted
Shortage Reservations Allocation
Rules Areas

Consumptive
Use Permit

FUWVITICE - CJOY 11

Presenter: James Beerens



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

/B Minimum Flows and Minimum Water Levels
Defined in Chapter 40E-8, F.A.C.

MFLs identify the point at which further withdrawals cause significant harm
to the water resources

Significant harm: Temporary loss of water resource functions that takes
more than 2 years to recover but is less severe than serious harm

May be adopted for surface waters or aquifers

Established using “best available information”

= Peer-reviewedscience

Annual MFL Priority Waterbody List

Presenter: James Beerens



Conceptual Model from Chapter 40E-8 FAC

Water
Levels/Flow
Decreasing

Drought
Severity
Increasing

Water Resource
Protection Tools

Permittable Water
Reservation of Water

Water Resource
Protection Standards

NO HARM

(1-in-10 Level of Certainty*)

Observed Impacts

Normal Permitted Operations
Environmental Restoration

Phase I Water Shortage
Phase II Water Shortage

HARM

— MINIMUM FLOWS & MINIMUM WATER LEVELS

Phase III Water Shortage

SIGNIFICANT HARM

Temporary loss of water
resource functions taking
1 to 2 years to recover

Water resource functions require
multiple years to recover (> 2 year)

Phase IV Water Shortage

SERIOUS HARM

Permanent or irreversible
loss of water resource
functions

* 1-in-10 Level of Certainty — Reasonable assurance that the proposed use will not harm water resources or interfere with existing legal water users up to a 1-in-10-year
drought condiition (a drought condlition that occurs only once in 10 years).




MFL Recovery and Prevention Strategies

Subsection 373.0421(2), F.S.

= Recovery Strategy for those not meeting the MFL at the time of adoption
= Achieve recovery to the established MFL as soon as practicable

» Prevention Strategy for those that are meeting the MFL but not expected to
meet it in 20 years

= Prevent the existing flow or level from falling below the established MFL

= Adopted simultaneously with MFL rule adoption in the SFWMD

= Strategies are included in the water supply planning process

Presenter: James Beerens



Protects ~6.6 M Acres
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Minimum Flows and Minimum

Water Levels

MFL Prevention Waterbodies

= Biscayne aquifer (2001)

= Lower West Coast aquifers (2001)
= St Lucie Estuary (2002)

= Lake Istokpoga (2006)

= Florida Bay (2006)

MFL Recovery Waterbodies
= Lake Okeechobee (2001), revised (2007)
= Everglades (2001)
= Caloosahatchee River (2001)
= Loxahatchee River (2003)




Biscayne Aquifer Adopted MFL

Section40E-8.231,F.A.C.

MFL Criterion: “The minimum level for the
Biscayne Aquifer is the level that results in
movement of the saltwaterinterface
landward to the extent that groundwater
quality at an established withdrawal point
is insufficient to serve as a water

supply source”

LAND SURFACE

Interpretation: Groundwater level needed e
in the aquifer to prevent saltwater intrusion s HCAL

. . . ® INTRUSION
from making the aquifer insufficient as a
water supply source.

Graphic from SJRWMD Floridaswater.com

An MFL violation occurs when water level in the aquifer produces
this degree of saltwater movement at any point in time.

SsSHFwmdsgow
Presenter: James Beerens



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Biscayne Aquifer
Prevention Strategy

= Maintain coastal canal stages at least at the
identified minimum operational levels

= Apply conditions for permit issuance to prevent
harmful movement of saltwater interface

= Consumptive use permitting criteria in Rule 40E-2, F.A.C.

= Maintain groundwater monitoring network and
utilize data to initiate water shortage actions

= Pursuantto Rule 40E-8.441, F.A.C. and Chapters40E-21
and 40E-22, F.A.C.

Presenter: James Beerens



Biscayne Aquifer Prevention Strategy (cont.)

= Construct and operate water resource and water supply development
projects

= 2008 regional water availability rule (promotes development of alternative water
sources and conservation)

= Countermeasures to saltwater intrusion through Everglades restoration (CERP)

= Conduct research in high-risk areas to identify where saltwater interface is
adjacent to existing and future potable water sources

= District periodically maps saltwater intrusion into coastal aquifers

Presenter: James Beerens



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

K T .

Florida Bay Adopted MFL el

Location . Waterbody for the Northeastern
H L . Subregion of Florida Bay

Shudy Area

i Ny

Covers “Northeast Subregion of Florida Bay”
Subsection 40E-8.221(5), F.A.C.

MFL Criterion:

A net minicriterion with minimum flow into Florida Bay, over a
365-day period, of 105,000 acre-feet

= MFL is a flow a salinity performance indicator (e.g., flow
needed to maintain a salinity of <30 at the Taylor River
monitoring station)

2014 MFL Reevaluation: Concluded MFL criteria were
adequate for preventing significant harm, zero violations since.

sHfhwmdigow,

Presenter: James Beerens



Florida Bay Adopted MFL
TR .

An MFL “exceedance” occurs when:

* The average salinity over > 30 consecutive days is > 30 at
the Taylor River salinity monitoring station (event)

* Multiple events occurring within a single calendar year are
considered a single exceedance

An MFL violation occurs when an exceedance occurs

during each of two consecutive years, more often
than once in a 10-year period (return frequency)

el
Mark Cook, SFWMD
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Presenter: James Beerens



Florida Bay Prevention Strategy

Subsection 40E-8.421(8), F.A.C.
= Projects for delivering more water to Florida Bay, specifically:
= Modified Water Deliveries to Everglades National Park Project (ModWaters)

= Comprehensive Everglades Restoration Plan (CERP) C-111 Spreader Canal
Western Project

= (C-111South Dade Project

= Other projects supporting the MFL and prevention strategy:
= Central Everglades Planning Project (CEPP) *

= Continued field monitoring and research to assess salinity, water levels, and
flow conditions, and biological resource responses in the region

* Includes six components of CEPP: Everglades Agricultural Storage Reservoirs; WCA 3 Decompartmentalization and Sheetflow
Enhancement; S-356 Pump Station Modifications; L-31N Improvements for Seepage Management; System-wide Operational
Changes— Everglades Rain-Driven Operations; and Flow to Northwestand Centra

WCA-3A.

Presenter: James Beerens



Everglades Adopted MFL

------------

Subsection 40E-8.221(3),F.A.C

Includes the lands and waters of the Water Conservation
Areas, the Holeyland/Rotenberger wildlife management areas,
and the freshwater portions of Everglades National Park
(brown area on map)
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Based upon water levels in
peat-forming and marl-
forming wetlands in the
Everglades

Specify limits on the decline
of water levels below ground
during defined periods of
time (worst case scenario)

MFL compliance is assessed
at the 20 Everglades sites
listed in Table 1 of Rule 40E-
8.221, FA.C.

Everglades Adopted MFL

MFL Criteria:
Peat-Formin Marl-Formin
MFL Component : e Status
Wetlands Wetlands
Period (consecutive days water level
30 days 90 days
has been below ground)
MFL
> 1 foot below 1.5 feet below
Depth
ground ground
Exceedance (Significant Harm)
Duration >1 day >1 day

Range of Site Specific Exceedance
Return Frequencies™

1 exceedance in 2 to
10 years

1 exceedance in 2
to 5 years

Violation

* Listed in Table 1 of Rule 40E-8.221, F.A.C.

! ! ! ! ! Presenter: James Beerens




Everglades Recovery Strategy

Subsection40E-8.421(2), F.A.C.

= |Implementing measures in the LEC Water Supply Plan
and CERP to more closely approximate “pre-drainage”
conditions

Applying consumptive use and water shortage
requirements

Removing conveyance limitations

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

Storing additional freshwater, reserving water for the
protection of fish and wildlife, and developing
alternative sources for water supply

James Beerens, SEWMD

Presenter: James Beerens



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Lake Okeechobee Adopted MFL

Subsection 40E-8.221(1), F.A.C
Lake level of 11’ NGVD

An MFL “exceedance” occurs when:

= Lake level declines below 11’, for > 80 consecutive or non-consecutive days,
during an 18-month period

= 18-month period shall not include more than one wet season (May 31 through
October 31)

An MFL violation occurs when an exceedance occurs more than once every 6
years (return interval)

Presenter: James Beerens



Lake Okeechobee Current Recovery Strategy

Subsection 40E-8.421(2), F.A.C.
* Environmental Enhancement Projects

= Native vegetation planting, sediment scraping, prescribed burns, etc.
» Lake Water Consumptive Use Constraints

= Restricted Allocation Areas
» \Water Restrictions

= Phases 1 through 4 as needed
= Capital Projects to Improve Storage Capacityin and adjacent to lake
= |Lake Okeechobee Watershed Restoration Project
= Herbert Hoover Dike (HHD) repair and revised Lake regulation schedule

Presenter: James Beerens



NW Fork of Loxahatchee River Adopted MFL
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Subsection 40E-8.221(4), F.A.C. S ||

An MFL exceedance occurs when:

" Flows decline below 35 cfs for > 20
consecutive days; or

= Salinity, expressed as 20-day rolling average,
is> 2 atriver mile9.2

An MFL violation occurs when an exceedance
occurs more than once in a 6-year period

sSFuwwmdsgow

Presenter: James Beerens



NW Fork of Loxahatchee River Recovery Strategy

.
%

Subsection 40E-8.421(6), F.A.C. Ot

= Structural Improvements to increase water storage and
delivery capabilities
= (G-160and G-161 Structure Projects
= Loxahatchee River Watershed Restoration Project

= Operational Protocols at G-92 to provide flows > 50 cfs at
Lainhart Dam when supplies are available

%
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Plug
¢ Pump Station
@ Model Structures Pal Mar
Improved Berm
<& Flow Direction
— Fill Existing Canal @692
—— Canal/Stream
== Seepage Barrier /
_ Northwest Fork of the \
Loxahatchee River -
Flow-way

Hungryland

= Regulatory Activities

=  SFWMDregulatory program, water shortage plans,
and the North Palm Beach County /Loxahatchee River

Watershed Restricted Allocation Area
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Water Reservations

Sets aside water for the protection of fish and wildlife (or
public health and safety)

= Based on scientifically defensible determination of water
needed for protection of fish and wildlife

Reserves water from allocation to consumptive uses

Required for Comprehensive Everglades Restoration Plan
(CERP) projects

Kissimmee River

SsSHFwmdsgow
Presenter: James Beerens



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

e T v

Protects 356,281 Acres LT

e i Water Reservations
in the SFWMD

= Picayune Strand — 2009

Fakahatchee Estuary — 2009

North Fork of the St. Lucie River — 2010
Nearshore Central Biscayne Bay — 2013
Caloosahatchee River (C-43) West Basin
Storage Reservoir — 2014
E r = EAA Reservoir— 2021
W Rosrtons “fs“) | = Kissimmee River & Chain of Lakes — 2021
:. e | s - § o

Presenter: James Beerens




Nearshore Central Biscayne Bay Adopted Water Reservation

Subsection 40E-10.061 (1) and (2), F.A.C.

All surface water contained within
Nearshore Central Biscayne Bay, and;

Surface water flowing into Nearshore
Central Biscayne Bay

= Reservation adopted for protection
of fish and wildlife

" Protects water needed for CERP =
Biscayne Bay Coastal Wetlands Nearshore Central Biscayne Bay: Area within Biscayne Bay

. up to 1,640 feet (500 meters) from the shoreline beginning
PrOJeCt — Phase 1 south of Shoal Point and extending southward to north of
Turkey Point

Presenter: James Beerens



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

. . Protects ~4.4 M Acres -
Restricted Allocation Areas (RAA) s -+
= Implemented where thereis a lack of water available T L AN A e
to meet projected needs of the region i W el R S T N
. ; K & I - W coraw
, , , _ = ___5) (] oL = B
= Restricts new or increased consumptive use allocations Eﬁg Ve | Jlr'“gj'ng‘"‘
: . . W, e
= Large geographic areas covering multiple ecosystems hf#J_‘“t’.“;é *
(Everglades, Lake Okeechobee, Loxahatchee)
» Publicinterestconsiderations by Governing Board '.»M{
determination M
= Protects future water made available for natural A —
system by CERP projects D
= Listed in Section 3.2.1 of the Applicant’s Handbook, = ,..,

incorporated by reference in Rule 40E-2.091, F.A.C. e

sSFiwmdsgow

~“resenter: James beerens




RAA's in the Lower East Coast | LELUTTR

Planning Area
RA/ Water Allocations Are
Limited To:

Existing allocations permitted
L-1, L-2 & L-3 Canal at the time of RAA adoption
System (1981) with no increases in
surface water pump capacity

Lower East Coast Historic water use permitted as :

Everglades Waterbodies | of April 1, 2006 | "j"?._?x;:,* <
-l o L Q'J-:"

- 9 “"***-i-‘
North Palm Beach County |,, , . , oy ﬂp '*'53- o 5
: Historic water use permitted as ; :

/Loxahatchee River ¢ i1 1. 2006 :

Watershed of April 1,

Lake Okeechobee and Historic water use that

Lake Okeechobee Service |occurred from April 1, 2001 to

Area January 1, 2008

sHFfwmdigow

Presenter: James Beerens



LEC Waterbodies Protected by Multiple Tools

Lake Okeechobee
= MFL

= Lake Okeechobee and LOSA Restricted Allocation Area
Everglades and Biscayne Aquifer
= MFL
= Lower East Coast Everglades Waterbodies Restricted Allocation Area

Northwest Fork of Loxahatchee River

= MFL
= North Palm Beach County/Loxahatchee River Watershed Restricted Allocation
Area

These tools protect 7.4 million acres, or about 69%, of the SFWMD

Presenter: James Beerens



Composite of All Protection Tools

Minimum Flows and Levels 6,615,517 Acres
Water Reservations 356,281 Acres

Restricted Allocation Areas 4,391,433 Acres

Total Protected Area 10,435,063 Acres

fawmdigow

Presenter: James Beerens



Why Protect Against Water Withdrawals?

» MFL Perspective:
= To preventsignificant harm from occurring to MFL waterbodies

= \Water Reservation Perspective:

= To protect water needed for fish and wildlife before harm occurs

= To ensure that the wateris legally protected and available for
CERP projects

= Restricted Allocation Area Perspective:

o 5 5
e

= Protectsagainst future harm when thereis a lack of water R o,
available to meet projected demandsin a region (e.g., Lake atchee&\;er
Okeechobee, Everglades, Loxahatchee). RO S L N o

5 N

sHfiwmdsgow

Presenter: James Beerens



Florida Bay MFL Monitoring

h N \ Map 2 Definition of the MFL
A Waterbody for the Northeastern

i | Subregion of Florida Bay
Locator Ia y = 5 Tanna | I

T
" SEF 1

o '8 | .
o W ot i ‘l;_. — \

Area protected by MFL:

* Includes marsh, mangrove transition zone, open
bay

= MFL Salinity Site at Taylor River (green star)

* Ruppia ecological indicator downstream

= Zero Violations since inception, however Ruppia
percent cover has declined

fawmdigow

Presenter: James Beerens



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Salinity Levels in Florida Bay Stabilize

Record water flows and water depths in the Everglades
coupled with rainfall demonstrated that restoration
can support healthy salinity levels in Florida Bay.
Balanced salinity supports sea grass and spawning fish.

Salinity Ranges of WY01-WY16 (X-Axis)
Average Salinity (Y-Axis)
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Presenter: James Beerens




SOUTH FLORIDA WATER MANAGEMENT

S

- i

_ Questions and Public Comment

\—j

s If you are participating via Zoom:

s Click the Reactions button to
access the Raise Hand feature .=

s If you are participating via phone:
- *9 raises hand
1 *6 mutes/unmutes your line

|

~lasl

- - Whenyou are called on, please ;
. state your full name and affiliation -
prior to providing comments : T N ’

and/or questions R .

- Mark Cook, SEWMD
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Comprehensive Everglades Restoration Plan
Project Updates

Leslye Waugh . =
- Section Admlnlstrator . % : .
_ Ecosystem Restoration Planning & PrOJect Management

~ South Florida Water Management District

- Lower East Coast Water Su pply Plan Stakeholder | Meeting #2

August 24 2023
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

W SOUTHFLORIDAECOSYSTEM RESTORATION AND C&SF RESILIENCE PROGRAMS

PROGRAM STRUCTURE
|

Modified Water Kissimmee
Deliveries to River
ENP Restoration
Everglades WRDA 1992

Expansion Act 1989

Everglades & South
Florida (E&SF)
Critical Restoration
Projects

WRDA 1996

Central & Southern
Florida (C&SF)
Project

Flood Control Act of 1948

C&SF Flood
Resiliency Study
(Section 216 - FRM)

| cC-111South Dade = T
o] a
Herbert LeIke Okeechob_ee WRDA 1996 Comprehensive
Hoover Dike [ Rysteh DOperating WRDA 2000 Central and
Manual CERP Southern Florida
Study
WRDA 2007 WRRDA 2014 WRDA 2016 WRDA 2018 WRDA 2020
I T I | | |
GEN 1 GEN 2 CEPP EAA Reservoir | | Loxahatchee River Lake O Watershed
—| Picayune Strand —| C-1115C — South Phase Westem Everglades
— [RL-S — BBCW —{ North Phase BBSEER
— Site 1 Impoundment — Broward County WPA — NewWaterPhase | | | pm_m——— 1
CERP Update |
— Melaleuca — C-43 WBSR - EpAPROSE Y ——— | ——
WRDA 2020 Southern Everglades
LEGEND:
[ consuuction ongong
i i Investigations CEPP - Central Everglades Planning Project
D COREUANC TN, C oMl SO Asons D Legislation Dates = Original Authorization Date 1/118/2023
=W e Jo 41 Presenter: Leslye Waugh



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

S

* LoxahatcheeRiver Watershed Restoration Project (LRWRP)
* Broward County Water Preserve Areas (BCWPA)
* Central Everglades Planning Project (CEPP)
* Everglades Agricultural Area (EAA) Phase
* North Phase
e South Phase
 New Water Phase
 (C-111Spreader Canal Western Project (C-111)
e Biscayne Bay Coastal Wetlands Phase | (BBCW)

' | y g
A2 STA Inflow/Outflow Canalj

sfuwwmd.gow Presenter: Leslye Waugh




Project Purpose: Improve freshwater flows to the
Northwest Fork of the Loxahatchee River, which isa
nationally designated Wild and Scenic River, and to restore
the hydrology and connectivity of wetlands and watersheds
that form the historicheadwaters of the river

Flow Way 3
1 - Kitching Creek
2 - Moonshine Creek/Gulfstream East
3 - Cypress Creek Canal
4 - Gulfstream West
5 - Palmar East

Flow Way 1
7 - G-160 Structure
8 - G-161 Structure
9 - Grassy Waters Triangle
10 — M-1 Pump Station

ContactiInformation:
Jeff Buck jebuck@sfwmd.gov

L LA L3 Al
—

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Loxahatchee River Watershed Restoration Project (LRWRP)
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— e, ' Plug
‘o Proposed Pump
Station
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=== |mproved Berm
~<— Flow Direction
— Fill Existing Canal

- Canal/Stream

Wetland Restoration
Areas

Agriculture
Natural
Connectivity

Reservoir
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Presenter: Leslye Waugh
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Broward County Water P R
2 i $ 1 8 2
/4‘ & (‘ I D
p A BCWPA | TS e
reserve Areas ( ) A T
2 : § 2 &
< ? (2 < Qf ~ /’ 14th st %‘ v =
> Project Components: > Status: 2 //@ LT : SRl ol
n G ief’ - ,V /@’f ‘E ‘ L
= C-11 Impoundment Signed 'Chléf s Report —May 2012 / W \ Lol % ‘,‘
= Seepage Management Area = Authorization— WRDA 2014 %/c 11 Impoundment| \ _sne | omes grg “,
= C-9 Impoundment » C-11 Impoundment expected to > /_@ | B |k |
be awarded in mid-2024 ¥ G g e
» Purpose: u | sfnt |
= Reduce seepage loss from Water Conservation Area (WCA) r% I | Pt s
3A/3Btothe C-11 and C-9 basins 9?/\ S ——
. . A, 3B /| \
= Capture, store, and distribute surface water runoff from the WCA 3B % Seepags M:nagement ( s
western C-11 Basin that has been discharged into WCA 3A/3B. é s h & i ST
s ] | I
» Maintain existing level of flood protectionand improve %/ | \ T
groundwater recharge 5// // 1 _sovaicomy 1 -
" |ncrease spatial extent of wetlands 7 C9Impoundment AT ; ‘* i
2 , \ ‘ 0 g
= |mprove hydroperiods and hydropatternsin WCA 3A/3B e
p ydrop ydrop / © S pEme SR
Contact Information: Elizabeth Caneja ecaneja@sfwmd.gov BOWPA ProjectArea |
. =
bty =20y Presenter: Leslye Waugh 44 ofenginesrs. | SO e [lcouest L



mailto:ecaneja@sfwmd.gov

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Central Everglades Planning
Project (CEPP)

Project purpose

Increase quantity, quality, timing and

distribution of water to the Central Everglades
Four phases:

Everglades Agricultural Area
* North

 South

New Water

CEPP Public Informational Meeting
August 25, 2023 from 1pm-2:30pm

Presenter: Leslye Waugh 45
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Central Everglades Planning Project (CEPP)
Everglades Agricultural Area (EAA) Phase

* Purpose: The 10,500-acre A-2 Reservoir will be capable of storing 240,000 acre-feet of water and will

allow 370,000 ac-ft per year (on an annual average basis) which would otherwise be discharged to the estuaries,
to flow south to the Central Everglades

Lake Okeechobee

« SFWMD has the lead on design and construction: e
es't'F’la/m Beach T

* A-2Stormwater Treatment Area (STA) 6,500 acres n _ R ; * '
* A-2STA portion of Inflow/Outflow Canal 2k g &
* S$-636 Pump Station (reservoirinflow) ’ Evbrglades |
* Conveyance improvements to Miami & North New River 21 'Agrigu/tura/

Canals B3 E _ommesnomasn s wea s

Inflow/Qutflow Canal Z (Arthur R. Marshall
\ow o i Loxahatchee National
Wildlife Refuge)

A |
STA 3/4 Seepage.
(o7 ]

e USACE has the lead on design and construction: =1
* A-2 Reservoir foundation and embankment B, o

Wildlife
Rotenbergen L2

) (oo |
1 1 i 1 3 Management Area  EEEE SSTA3/A, ..
* A-2 Reservoir portion of Inflow/Outflow Canal | &
e | re L 4 PALM BEACH EAA Reservoir Features 1
i éRoWARD A Emergency Outflow Weir
@  Gated Outlet Structure

® Pump Station

Contact Information: John Shaffer jshaffe@sfwmd.gov =

Location of EAA Reservoir
s 10
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Central Everglades Planning Project (CEPP)

North Phase

* Purpose: Conveyance of restoration flows south and
to the northwest corner of Water Conservation
Area 3A

* CEPP North Features Under Construction
e S-620 500 cfs gated culvert

* CEPP North FeaturesIn Design
* S-621 2,500 cfs gated spillway
* S-622 500 cfs gated spillway
e S-8A gated culvertsand canal
e S-630 360 cfs pump station
* L-4levee degrade
* Miami Canal backfill and Vegetated Hammocks
* L-5Remnant Canalimprovements

e L-5 Canalimprovements

SR T g o
: A2 |l A2 3
STA |Reservoir O-::
J 9 R~
Y
S8 | G404
S630 8622 S621 S620
k& L% ..\:g \ﬂﬁ/ ........
s A sgA L-5Canal  XQ %,
o | / Improvements ‘5\53,«3,
) cﬁ/ Sear Z> %?‘S\
Z _ L _
’?S;; i = Miami Canal @vﬁ
Q- 'Distribution Backfill and <
EY % i New Vegetated Hammocks\/
b andgor ——wanal -75 CANAL

Contact Information: Alexandra Serna asernasa@sfwmd.gov

—

S AN IT AL BNCY KD AY,
e e

Presenter: Leslye Waugh
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Central Everglades Planning Project (CEPP)

South Phase

* Purpose: Create open connection between Water '\ agiGaas
Conservation Areas 3A, 3B, and Everglades National Park | \ C-11
* CEPP South Features Complete: |
* Old Tamiami Trail Removal 5.45 miles | \}:F 4 Qv};v
* S-333N Spillway 1,150 cfs | . G
. S631 &
* CEPP South Features Under Construction: E e Ce s e WA
SN 3B L-67D/
* L-67A Culverts(S-631, S-632 & S-633) 500 cfs each s $632 > Hdl ———{Blue Shanty
. g Ditc L L
* CEPP South Features In Design: Backfil __?f_?__:’f-u...kg;f Sl S
* S$-355W Spillway 1,230 cfs SEES LR ANRIE . /| 0o ) SS3EL
* S$-356E Pump Station 1,250 cfs [ 1 el
T o >
e L-67C Levee Degrade 8 miles and Gap 6,000-ft Old E;‘;['am' Ss /& L'ﬁ”e;egfj - Barrier
* L-67D Blue Shanty Levee 8 miles Removal y L-67 Ext
evee Removal Q]
* L|-29 Levee Degrade 4 miles R i
* L-67 Extension Levee Degrade and Canal Backfill 5.5 miles ' Seepage Barrier B
8.5 SQ Mile Area -
Contact Information: Michael Tompkins mtompkin@sfwmd.gov Sharﬁiwertimit%darsrzfpage £t
4 Slough

TV AT IR S SRV} 48 Presenter: Leslye Waugh
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Central Everglades Planning

. i . S631 o
Project (CEPP) Romoval S152_ S WA
New Water Phase Ag Dih ¢ g* B oo |
S>aCKIl S P
* Purpose: Seepage management $333 S5 L
e CEPP New Water Feature Under ﬁ&‘#ﬁg /
Construction S333 ‘E 5ol edss -
* Approximately 5-mile seepage wall L-67 Ext

 Completion is expected in 2024 Levee Removal

New Water
Seepage Barrier

/

8.5 SQ Mile Area - ol

Contact Information: Brenda Mills bmills@sfwmd.gov Sn._utth|-...-_,,-L'm'ted Seepage C-103
) Slr}‘“}rﬂ Barner Hdm egte ad

—

b G 2) . Presenter: Leslye Waugh
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C-111 Spreader Canal Western Project

= .t;n'i ...-.w‘ 'l[ .' {8 7 !li — V
* Approved by Congress in WRRDA "'»onmcm
2014 Py 'H' ey L e,

Pu‘mP.sgﬁb - b5 g0 L . *FLORIDA CITY CANAL
* Project Objectives: Bl T gaa
i 9' “ 3 : i |
* Improve hydrologic conditions in |
Everglades National Park ot el

FPL
Cooling
Canals

Aerajet Cangl -

* Increase flows to Taylor Slough 5204

Triggers
Rgrgsed ’

* Improving timing, distribution, and
quantity of water to Florida Bay

C-170PLUGS
Lk = o I

" BT Tk
i J - el ¥ )
Xty ]
e -

LEGEND $-18C Incremental ‘ £

. "Trigger Increases Wi&

e Construction completedin 2012 13—

{ Stage Trigger Changes R
. 4+ 5198 Operable Structure 5198 Operable
Contact Information: 4 el 2 Stricture
Brenda Mills bmills@sfwmd.gov S Friacitatoe
il el oy
[*Not to Scale)
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Biscayne Bay Coastal

Wetlands (BBCW) Phase |  FEEEE e
 Approved by Congressin WRRDA 2014 Nege AL ;

* 3 Project Components:

* Deering Estate - SFWMD completed constructionin " Cutler

2012. The projectis operational, and the results are i /- Wetlands
positive. £ 2" el e

* Cutler Wetlands - SFWMD starting construction of S-701 S
Pump Station in Oct. 2022. Anticipate construction for '
remainder of projectto start Feb. 2024 with project
completion summer of 2025.

* L-31E Flow way - Culverts are in place, remaining
features under construction by USACE and is expected
to be completein 2025.

Biseyane Bay

Contact Information: Nicole Niemeyer nniemeye@sfwmd.gov

Presenter: Leslye Wa Ugh 51 Biscayne BayCoastalWetlands Phase | Project Components
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

- i
e

Comprehensive Everglades Restoratio

—#36 M —r s -

Planning Projects Update

Lake Okeechobee Watershed Restoration Project (LOWRP)

Lake Okeechobee Component A Reservoir (LOCAR)

Biscayne Bay and Southeastern Everglades Ecosystem Restoration (BBSEER)
Western Everglades Restoration Project (WERP)

sfuwmd.gow Presenter: Leslye Waugh




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Lake Okeechobee Watershed Restoration Project (LOWRP)

Components:
* AquiferStorage and Recovery (ASR) Wells - o 3 % 8
. . i i issimmee River, & . 2 Legend
* Wetland Restoration Sites : e Ce"‘e""e""""‘ SN graylorcrek | IS $8 |e:go :saw I Clust
H H H ] ond st - Cluster S é ell Clusters
* Restorehydrology ofisolated, riverine | (I) & & Kissimmee River Center
i O St Lucie Co Wetland
Wet I an d S ; a Paradise K g, Martin Co Paradise Run Wetland
. ! ¥g, Run csg\ % Restoration
* Paradise Run:~4,700 acres L X ,—-—11 _Wetland Ll e @ Tribal Owned Land
* Kissimmee River Center: ~1,200 acres D Atk - St 3s Cluster LT
. _ ) % N2 Y
* Recreationalfacilities iRl » ' %
ghton 3
~_ Reservation Ocan Cluster "
Status: \ 2 \
. . I \ onal
* Preparationof Waiver Package for updated : | _ i \ |
Recommended Plan with separable elements , e ‘@ —_— Q
\_7“93?”: C’{!g # uster,
* First Report: LOWRP Wetlands Restoration S : ;
Report—Target WRDA 2024 . S ,\
00 mu s¥ p%f
 Second Report: LOWRP ASR — Pendingadditional ‘ /
science ; \ )
¢ SFWMD continuing phasedimplementation of : L@mc'usm / %, @
ASR and the Science Plan o | T

Contact Information: Elizabeth (Liz) Caneja ecaneja@sfwmd.gov

b bl sa ) Presenter: Leslye Waugh
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Lake Okeechobee Component A Reservoir (LOCAR)

« SFWMD is preparing a Feasibility
Study under Section 203 of the Water

STUDT-};LR-E;
Resources Development Act

PROJECT AREA

* Evaluate Component A of CERP I Fisheating Creek
which proposed a 200,000 ac-ftabove =;’[‘;g‘ ilaik

. I s-5E
grou nd sto rage reservoir I Taylor Creek/Nubbin Sloug

» Purpose is to retain water during
wet periods for later use during dry periods s |
to benefit Lake Okeechobee e

« Expect the public review of the Draft
Environmental Impact Statement in
October 2023

» Information regarding LOCAR project
can be found at : www.sfwmd.gov/LOCAR Contact Information: Elizabeth (Liz) Caneja ecaneja@sfwmd.gov

Presenter: Leslye Waugh 54
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Biscayne Bay and Southeastern Everglades |
Ecosystem Restoration (BBSEER) T T

e Currentlyin the plan formulation and evaluation process

* Expect a Draft Project Implementation Report and
Environmental Impact Statement in mid-2024

* Project Objectives:

o Restore estuarine salinity regimes, minimize pulse canal
releases

o Restore freshwater wetland water depth, hydroperiods
and flow timing

o Restore ecological and hydrological connectivity

o Sea level change resiliency
Website Information: https://www.saj.usace.army.mil/BBSEER

Contact Information: Nicole Niemeyer nniemeye@sfwmd.gov

Presenter: Leslye Waugh 55
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

ALTERNATIVE HNFR: RESTORE RAIN-DRIVEN SYSTEM / EXISTING WATER / OPERATIONAL FLEXIBILITY

Western Everglades S

LEGEND

Seminole Tribe of

Restoration Project (WERP) [

Indians Reservations

_ Existing Culverts

° WERP StUdy ObjeCtlveS ® Existing Structures
\\ Existing Canals
1. Restore freshwater flow paths, flow volumes and timing, \\ Existing Roads
seasonal hydroperiods, and historic distributions of Features* z
sheetflow to reestablish ecological connectivity and Ml Wateqliestment S § &
ecological resilience of the wetland/upland mosaic. £ me:rem o«
um 9
2. Restore water levels to reduce wildfires associated with ® ;_D:ecﬁonal B
altered hydrology, which damage the geomorphic and ‘ Control Structure
associated ecological conditions of the western Everglades. 1" cdiediculven
Culvert
3. Restore aquatic low nutrient (oligotrophic) conditions to i Piug
reestablish and sustain native flora and fauna. s
‘ Treated Water 5
 WERP Project Delivery Team (PDT) meeting scheduled \ spreader Canal [ 2
o {l
for August 31, 2023 from 1pm to 4pm in Immokalee and N
o Dgggzdgfevle/e
via WebEx Vegetation
Restoration
Contact Information: Amanda McKenzie ammckenz@sfwmd.gov e

Restoration

*Features are not to scale and do

= Vo P - P § P resenter: LeS|ye Wa ugh 56 not represent final placement

Last Updated: 04-AUG-2023

REGION 4

Loop Road
o Seenee T e

NOT TO SCALE
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

CEPP Operational Planning— Increment |

CURRENT OPERATIONS FUTURE OPERATIONS

« 2020 Combined Operational Plan (COP) 22?;;; glpggiig%';dr{%ﬂ

Pre-CEPP: 2020-2022 (COP) We are —
CEFF DPOM not applicable) ;m;ﬁ‘{:gt?m -
here cgosn st 4 % i b, I :Jt TLIA\?E\“@
Everglades g J:JL ;F’:
Agricultural H “‘F i
i ,..-I-"E:' ol - m','i!:" i , P i oy gl i . i Area . .
CICT'-E. 0’-5‘9 05\6] o . O:T‘PP D‘}ﬁ CF\E] O‘}fh Gﬂﬂ& o G‘}& e "w/ \
CONSTRUCTION & INTERIM
o OPERATIONS
30 mi. Seepgge
Eeasay samer (MELPM « Develop operating plans for CEPP |
EVERGLADES \ infrastructure to incrementally progress —
- towards CEPP benefits 4
Current Authorized Operations for Future
CEPP Features « Increment 1 expected to be complete |
« 2014 CEPP Project Implementation by 2026 T
Report and Environmental Impact -
Operating Manual (DPOM) CEPPO . Plan@ i «e*;% o
. 2020 CEPP SOUth EA DPOM Dera |Ona an ,Usace.armv.ml viis % s . é% |

b NG E ) 20 Presenter: Leslye Waugh 57
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

__INTEGRATED DELIVERY SCHEDULE 2022 UPDATE

L]
The C jades Restoration Plan (C! o
Brrgodes Resorl el T e e T | 15 oo onc s
desgnedio lmpmve the heallh of mote fhan 2. milion acres. The Infegrated INVESTMENT THROUGH FY2021 (Millions
De ivery -
“fop” line level for FEDERAL o
me §oum Rorida Ecosysiem Restorafion is';%m’e m - including CERP, Modified MUTPE
Water Dellverles to Everglades Nafionl Hiical Projects Frograrn, Kissimmee AGENCIES
Rier Resioraton, ani non-CERF el aneiSouthors Ancls (CE<R rojecl

Modfied Victer
The ID: plapning, desion Deliveriosfo ENP
does ot i ‘work Citic

D st her

it 101G WOToN 1 declslon mukers ulmng documemmuﬂs updated as s s
i b/ poges, Foss and/or ofprogam clonges I i
the Stale of c , consistent s 774
e CERP and Foundation project which the CERF Is depen sreflectedin the 1D sigef s n2l
scf cjects are funded iough ofher program =
fhorfes o By omer eniiles. o A Rl
dunngp\an e 3
oo p

te: The IDS serves the purpose of the Master Sequencing and Implementation Plan (MISP) described inthe
oﬁgnul CERP pian (Yellow Book). Funding shown tor ical Year 24 [Fscal Year. Oclober 1: sepiember 30
s bely nfoncl impreseaiey o puaxim i dng leve ol would be needed fo sustain the
. The funding [

‘Adminishaton fo budget he amounts shown.
Projects completed in prior years have been removed from the 2022 IDS.

52229

Non-federal Does notreflect budgetary developmenl dolrs orcapabilly [_grre ] Design. PPA Execufion, Real Exfate Acquistion
eral Expecied WRDA ye — fiated by award of contract)
Fecal Closeout Frojoct implementafion R

i eport
m [aasas ] Monitoring Project Implemeniation Report with Exemption W0

A “road map” that guides projects and maximizes the = T

el Toaing and Moriforing Poriod

benefits of all Comprehensive Everglades Restoration Plan — iR

(CERP) efforts e e e
* Schedule is reviewed each year and has yielded significant _ e

Everglades restoration progress === S
 Developed through a public process with participation of jf ————

Co

the South Florida Ecosystem Restoration Task Force and its

B

—— | —— | — [ coooew | oooewo | cocen
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https://www.saj.usace.army.mil/IDS

If you are participating via Zoom:
Click the Reactions button to access the Raise Hand feature

If you are participating via phone:
*9 raises hand
*6 mutes/unmutes your line

When you are called on, please state your full name and
aff|I|at|on prlor to prowdmg comments and/or guestions

Thankyou!
Leslye Waugh
Section Administrator
Ecosystem Restoration Planning & Project Management
Iwaugh@sfwmd.gov

561 682 6483
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

SEWIVID Saltwaterintrusion J/JEJUUJHg
And IViedeling — An Update

Pete Kwiatkowski, PG
Section Administrator, Resource Evaluation
Water Supply Bureau, Water Resources Division




Presentation Overview

» Overview of Saltwater Intrusion, Aquifers, Wellfields
» Saltwater Intrusion Monitoring and Mapping Program

» Groundwater Modeling
» Schedule
» Questions and Discussion




Common Sources of Saltwater Intrusion

> Lateral intrusion from the coast

» Vertical Intrusion (upconing from
saltwater below) BT AN A

=

-« PUMPING
WELLS

» Surface Infiltration — estuaries, boat Mtsue S
basins, saltwater marshes, saltwater )
canals, etc.

g SALT WATER
K

» Ancient (relict) seawater trapped in low
permeability aquifers




Generalized Hydrogeology of South Florida

Ft. Myers Labelle 2
WEST e Py Lake Okeechobee pAR~ West Palm Beach EAST
Water Table Aquifer 300
Lower Tamiami Aquifer e
500
Hawthorn Condfining Zone 700
900

Upper Floridan Aquifer

Middle Confining Unit

Avon Park Permeable Zone (APPZ)

Middle Confining-tnit

Lower Floridan Producing Zone 1
Lower Confining Unit

Lower Confining Unit

Lower Confining:-Unit

Boulder-Zone




SOUTH FLORIDA WATER MANAGEMENT DISTRICT
h n h . ? Public Supply Wellfields, Broward County
Why is this Important?
pu_d_‘;“ e _ HILLBOROCANAL '|\{
‘ls oward No._Ragion }&'-—-'

» Wellfields are a major water supply source —
protect investment and the resource

» Once saltwater enters wells, very difficult — if
not impossible —to reverse

» Very expensive to relocate wellfields and
associated infrastructure (pipelines,
treatment plants and processes, etc.)

» Other sources of water more expensive to
treat (e.g., Floridan aquifer — reverse
0SMOosis)




N

What factors affect the position of s '

1AlrpnrtEas:) e

the saltwater interface?

» Surface Water Control Structures

> Maintain canal stages to prevent inland saltwater movement

> Help maintain groundwater levels to minimize inland
movement
of saltwater into aquifer

> Public Supply Wellfields
> Well Locations
> Well Depths
> Pumping Rates

> Proximity to Saltwater

> Proximity to Canals (Recharge)

* \Wellfields
[0 Salinity Control Structure
Salt Water Intrusion Line

> Sea-Level Rise and Climate Change

5 10
]

sSFHFfwmdigow,



SFWMD Saltwater Interface Mapping Project

» Strategy — Compare interface positions (i.e., 2009, 2014, 2019), note areas of
concern, and adjust monitoring as necessary

» Update maps every 5 years

» Use all available data (USGS, SFWMD, Counties, Water Use Permittees)

» Furthest inland extent — Dry season

» Maximum chloride value March/April/May (with some exceptions)

» 250 milligrams per liter (mg/L) chlorides — Primary drinking water standard

» Coastal aquifers: Water Table (Biscayne aquifer), Lower Tamiami, Sandstone,
Mid-Hawthorn




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Location of SFWMD Coastal Counties

COUNTY Aquifer 2009 2014 2019 g}ng__m : 5 ’isc T B e

Martin & St. Lucie SAS X X X ' ;] ' )

Palm Beach SAS X X X {] OKEE&-Q-(-)":E" SSSSS p .
Broward SAS X X X e = | 7] R -
Lee WTA X X X | : " , o LY \ Ry
Lee MHA X X - ? .

Lee & Collier SSA X X X I Mo,

Lee & Collier LTA X X X C ' '

Collier WTA X X X HENDRY FASN G
Collier MHA X X - N N\

Lee & Collier MHA X . i~
Notes: e g BROWARD
Miami-Dade County mapping performed by USGS L e
SAS Surficial Aquifer System

WTA Water Table Aquifer o A

MHA Mid-Hawthorn Aquifer

SSA Sandstone Aquifer e

JLTA Lower Tamiami Aquifer



Mapping Challenges

» Representing a 3-D feature on a 2-D map

» Representing a dynamic interface with fixed-time
snapshots

» Representing a diffuse front with a single line

» Mapping from data that may represent one of
several saltwater intrusion pathways

» Some wells used in 2009 and 2014 were not
availablein 2019 (abandoned, destroyed, no longer
monitored, etc.)

» New wells added to 2019 may alter interpretation
of isochlor line.

» Use existing monitor wells with varying well
depths, construction, and spacing
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

2019 Map, Palm Beach County

» In general, interface close to the coast

> Older wellfields close to the coast are more vulnerable to
saltwater intrusion and are areas of concern

» Lake Worth Drainage District maintains surface water
control elevations in southern half of County that help
maintain groundwater elevations to fend off saltwater
intrusion

» Western wellfields (e.g., PBCWUD) at much less risk of
saltwater intrusion

» Floridan aquifer wellfields (e.g., Jupiter, LWB, etc.) reduce
water demands on coastal wellfields




Lantana/Lake Worth Beach Area

> Interface retreated

B (1880}
® iy
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=123 (27}
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8 » Chlorides increased
and leveling off?

> Reduced coastal
pumping
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Hend Chloride Labels
Roads 1(135) » Freshwater Bodies
s me d - g ov_ MIaDp (Chloride) Saline Water Bodies

Mangrove & Saltwater Marshes



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Hallandale Beach Area, 2009 vs. 2014

» G-2478 (Map # 76, Cl = 3,575 mg/L) -- Saltwater toe (195 to 200 feet depth) continued to advance inland
» G-2477 (Map # 75, Cl = 34 mg/L) -- Freshwater (75 to 80 feet depth) -- Upconing potential

G-2478 (USGS)
Casing Depth: 195' I
Total Depth: 200" 75 (34) 74 (.?:,533)
5000 — | /76 (3,575)
i % 81 (7,707)
82 (7.700)
1000 ] 381(9,300)
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o 3000 — £ (39) P s -——89((947)
£
e 90{(1,000
[ Y |7,‘s (3,483) 9 (3 500) (1,000)
E \“
8 } ) ’,
g o <. 86)(9,900)
Lo o)} >
S il L
% B I —
€
Structures PWS' Chlorides Non-PWS' Chlorides Wellfields in the Water Table Aquifer
| &4 Culvert O <=100 mg/L o <=100 mg/L Wellfields in Other Aquifers
1990 1995 2000 2005 2010 2015 8 Lock <> 101 - 250 mg/L ¢ 101 - 250 mg/L 2 Saline Water Bodies
Date 8 Pump O 251-1,000 mg/L o 251-1,000 mg/L Freshwater Bodies
Spillway A >1,000 mg/L A >1,000 mg/L Mangrove and Saltwater Marsh
2 Weir Wells == Roads
A 433 (3900) t PWS = Public Water Supply «=== Estimated 250 mg/L isochlor, 2009 (updated)

Nap. (chioride) - - Estimated 250 mg/L isochlor, 2014
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Pompano Beach Area

(a) T ] {:]‘.I"‘I]-R (b) G-2896
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Two New Monitor Wells to Fill Data Gaps
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BS-2 Monitor Well

» Open-holeinterval:
200 to 215 feet
below land surface

» Sample Date:
December 20, 2021

» Chlorides= 203
mg/L

» Specific
Conductance =
1,179 umhos/cm

sSFuwwmdsgow

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

New SFWMD Saltwater Intrusion Monitor Well BS-2,

BS-2 Well Construction Diagram
Hollywood, Florida, Broward County
Approx. Lat/Long: 26.036875°, -80.190089°, Ground Surface Elev: ~2 ft msl
Well Completed on 12/10/2021. Total Depth 215 ft bls

60

80

100

120

epth, (ft) HVd"ﬁ!:i?'Og'C Description Well Diagram
0 12" Diameter Emco-Wheaton
20

Flush-Mounted Well Vault
Set in 30"x30" Concrete Pad.
Expansion Well Cap
Surficial
Aquifer
System
Borehole cleared for utilities to 5 ft
by hand. 8-inch diameter borehole
drilled and continuously sampled
from 5 ft bls to 200 ft bls using track-
mounted Geoprobe 8150LS rig.
Approximate 3.5-inch diameter
open-hole menitering interval from
200 ftbls to 215 ft bls drilled and
continuously sampled from 200 to
215 ft bls using track-mounted
Geoprobe 8150LS rig




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

______SOUTH FLORIDA WATER MANAGEMENT DISTRICT
New SFWMD Saltwater Intrusion Monitor Well BS-3,
Pompano Beach

i

A Pompano Well BS-3
ly! As-Built Diagram

Howizontally Exaggerated

Fe=t bis
a . - Flush-mounted comorete pod snd well
Vault. See details belaw
¥ [ d-inch diameter theeaded, flush
5 = joanted SCH B0 PV casing
00— o
- l——— Shcement bentonite grout ses

i Mowmanal Banch diamater
— ¥ ¥ cwreh o

A\

Open-hole interval: 280 to

3 v r TR S et e 1 ~Bantonite seal from 265 to 270 feet bls
1 i VR b 1 a 3
JEED S IR L = : -3 300 feet beIOW Iand Surface 3 The intereal fram 270 ta 277 feet bls consists of slough
i .J_» e 250 . / + material introduced to the borehole when the averride
> (R, g TN -

Sample Date: April 12, 2023 | e oo
Chlorides = 24 mg/L

Legend
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~ BS-3 Well Construction Diagram
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What Can We Do?
» Water conservation

» Reduce pumpage in coastal wellfields

» Prioritize withdrawals from western wellfields, provided they do not cause adverse
effects on natural systems

> Increase groundwater recharge (canals, reclaimed water, etc.) to maintain and
improve freshwater heads to counteract saltwater

» Use alternative water supplies (e.g., Floridan aquifer, reuse for irrigation, surface
water storage, etc.) to reduce reliance on coastal wellfields

» Construct water supply and water resource development projects including CERP

» Maintain, enhance, and conduct monitoring of the saltwater intrusion monitoring
network

» Conduct density-dependent groundwater modeling to simulate future saltwater
intrusion as a result of future pumping, sea-level rise, and climate change

LSTWMd.gov,
= I,




T East Coast Surficial Model
Y (ECSM)

Objectives:

» Evaluate if the water supply demands
within the East Coast water supply
planning regions can be met withina 20-
year planning horizon without undue
effects on existing legal users of water
and natural systems

» Simulate and evaluate the effects of sea-
level rise and climate change on the
aquifer system as part of SFWMD'’s
Water Supply Vulnerability Assessment

\\\.\i‘g

o
By
i %b??’?_\ i \

=] East Coast Surficial Model (ECSM)
Water Supply Planning Area

[E==1 Upper East Coast
(== Lower East Coast




SEAWAT-2022

» SEAWAT-2000 is a coupled version of MODFLOW-2000 and MT3DMS
[as published by the USGS] designed to simulate three-dimensional,
variable-density groundwater flow and multi-species transport.

» SEAWAT-2022 is SFWMD’s modified version of this code to
accommodate the unique hydrologic features of South Florida

» Selected the SEAWAT-2022 computer code as the basis for development
of SFWMD’s East Coast Surficial Model (ECSM), a regional, density-
dependent groundwater model -- currently being developed and peer-
reviewed -- covering the Lower and Upper East Coast Planning Regions.




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

East Coast Surficial Model

> SEAWAT model with code changes to accommodate SFWMD |
specialized packages

» Calibration period of record: 1985 — 2012
» Verification period of record: 2013 — 2016

[ A OSGED T
: j syr(_\_r-srTaW

AAAAAAAA

OOOOO

» Daily stress period
» Cell size: 1,000 ft x 1,000 ft
» 5 model layers

» Calibrated to water levels and water quality (TDS) mg/L ;ﬁ
» Boundaries

=] East Coast Surficial Model (ECSM)
Water Supply Planning Area

{E==1 Upper East Coast
{E==1 Lower East Coast




ECSM Layers

Age Model Layer| Q Layer Stratigraphy Lithology Hydrostratigraphy
Lake Flirt Marl, Undifferentiated . .
Holocene Soil and Sand Marl, peat, organic soil, and quartz sand Water Table Aquifer
Layer 1 Pamlico Sand Quartz sand
Q4, Q5 Miami Limestone Oolitic limestone and fossiliferous limestone
Marine limestone, gastropod-rich freshwater
Fort Thompson Formation limestone, sandy limestone, and fossiliferous
R R guartz sandstone 5 Biscayne
Pleistocene Layer 2 Q2, Q3 . Coralline limestone and minor amounts of < Aquifer
Key Largo Limestone . v
_____________________________________________________________ sandy limestone E
> . ..
Anastasia Formation Coquina, shell, quartz sand, and sandy limestone| & Semiconfining
Layer 3 Q1 :g Unit
Caloosahatchee Formation Sandy to shelly marl, clay, silt, and quartz sand E
[0y}
Quartz sand, bivalve-rich quartz sandstone and
c . . .
Layer 4 S Pinecrest Sand Member | sandy limestone, shell, mudstone, and minor
g amounts of phosphate grains
: S
Pliocene ué . . o | . Grey
Layer 5 © Ochopee Limestone Bivalve-rich limestone, bivalve-rich gquartz sand limastone
£ Member and sandstone, and moldic quartz sandstone .
& Aquifer
sfwmd.oigow Presenter: Pete Kwiatkov




Monitoring Locations for Model Calibration

Legend
Wetland Gages

Legend

Water Quality Monitoring Wells
A DBHYDRO

Legend

Water Level Monitoring Data
4 DBHYDRO

H  REGULATION H  REGULATION

@ U3GS

® USGS

ECSM Model Boundary

ECSM Model Boundary

Wetland Gages Groundwater Wells and Groundwater Monitoring Wells

(Water Levels) Surface Water Stations (Water Quality)
LSFiwmdogow Dete Kwiatkaweki B



Schedule

» 2023 — ECSM Calibration (Draft) and Peer Review

» 2024 — Complete ECSM calibration, peer review, and conduct water
supply planning application simulations

» 2024 Dry Season — Conduct chloride sampling and compile water quality
data from monitor wells in our network

> Fall 2024 — Publish 2024 Saltwater Interface Maps, SFWMD Coastal
Aquifers

> 2024/2025 — Model Application for Water Supply Vulnerability
Assessment
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Maps and Related Links

2009, 2014 & 2019 maps available:
https://www.sfwmd.gov/documents-by-tag /saltwaterinterface

Merged Isochlor 2019: https://geo-sfwmd.hub.arcgis.com/datasets/merged-isochlor-2019

Chloride Data, 2019: https://geo-sfwmd.hub.arcgis.com/datasets/chloride-data-2019

pkwiat@sfwmd.gov

561-682-2547



https://www.sfwmd.gov/documents-by-tag/saltwaterinterface
mailto:JShaw@sfwmd.gov

Questions and Public Comment

» If you are participating via Zoom:

= Click the Reactions button to access the
Raise Hand feature

» If you are participatingvia phone:
" *9 raises hand —
= *6 mutes/unmutes your line

» When you are called on, please
state your full name and affiliation
prior to providing comments and/or
guestions

Biscayne Bay



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Carolina Maran, P.E., Ph.D.
District Resiliency Officer

2023 LEC Stakeholder Meeting 2
August 24, 2023




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

1. Understandingourresiliency through Data & Modeling

2. District efforts that enhance the resiliency of our water supply

3. Vision for the future

B Presenter: Carolina Maran 86



SOUTH FLOR DA WATER MANAGEMENT D

STRICT

- F“ 4‘
The South Florida Water Management Di is strongly committed to addressing the impacts of sea level rise
and a changing climate. The District’s resilience efforts support its mission of safeguarding and restoring South
Florida's water resources and ecosystems, protecting communities from flooding, and ensuring we are able to
meet South Florida's water needs.

— N 4
West Coast - Lower Tamiami Aquifer it Solgsle =
Sohe ponk
Objectives Estimated Position of the Saltwater
S Interface '
, Lohigh Actes
2019 N ®
—— Lower Tamiami
.
This page was designed as a living data hub and will be modified and updated as necessary. Check back frequently for updated data and resilience information. 2014 St James City
o= e= = Lower Tamiami <
Emerging Trends in Regional Resiliency 2009 SN 10 o
3 Lower Tamiami .
Saltwater Intrusion Cross-
Section A I : West Coast - Sandstone Aquifer .
) Exctwest Clost ectioniaa: Ic;gsa\:d Position of the Saltwater
through the southern portion of the 2019 S
City of Naples Coastal Ridge well St o hel
Raogional Rainfall Evapotanspiration ards i Soutl Blasid, field, Collier County. 51
. Sandstone Aquifer Pichyune suand
(B) Cross section A to A': Map ! ) o
includes monitoring wells active in o 2007
2007 and inactive USGS monitoring | , i sendsene = g hreverve
wells located within 0.65 mi of the e ¥
Y]
axis of the cross section. West Coast - Mid-Hawthorn Aquifer
Fstimata: d Pacitinn of tha Saltwatar. x
Salinity in the Fvarglades and M. wq\r Inland Soil Subsidence in South Florida
Miciration

sfwmd.gov/our-work/water-and-climate-resilience-metrics

Presenter: Carolina Maran 87


https://www.sfwmd.gov/our-work/water-and-climate-resilience-metrics
https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/apps/saltwater-intrusion-in-coastal-aquifers/explore

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Observations- Tailwater Stages LEC

8724580 Key West, Florida 2.52 +/- 0.14 mm/yr
0.60
—Linear Relative Sea Level Trend w
0.45 || |—UpPer 95% Confidence Interval N
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

servatlons — Average Wet Season Rainfall LEC*‘

e e
e \\

Wet Season Rainfall Trend:
Broward

Presenter: Carolina Maran 89



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Observations- Evapotranspiration

Trends Of Annual Epan & ETp At SFWMD (1961-2020)
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S OUTH

- Observations- Groundwater Stages LEC

FLORIDA WATER MANAGEMENT DI

5
23
29 s
R
52
=&
0
-2.5
Chloride Concentration mg/L
<100 > 100 and < 250
> 250 and < . >1000
1000

N MIAMI

As of Thursday, February 23, 2023 at 6:42:12 PM GMT-05:00

Zoom 6m ly All

STRICT

2018 2020 2022

2004 2006 2008 2010 2012 2014 2016

Chloride Trend n/a
(eg=y = 0x + -2605.73)

Ground Water Trend
(eq=y = Ox + 12.62)

—e— Ground Water ® Chloride Depth n/a

Presenter: Carolina Maran
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Projections- Sea Level Rise LEC
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SFWMD partnership with USGS & FIU
Global climate model downscaling datasets

Review of the latest science and refined evaluation of
predicted rainfall

Estimate change factors in extreme rainfall by 2070,
districtwide, compared to NOAA Atlas 14 observations

Develop future intensity-duration-frequency curves for the
16-counties area

Strengthen District’s planning capacity
Currently being extended Statewide (including 2040 data)

Final Report Link:
Development of Projected Depth-Duration-Frequency Curves

(2050-89) for South Florida (usgs.gov) NOAA g 4 s Vo
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https://pubs.usgs.gov/sir/2022/5093/sir20225093.pdf

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Projections — Extreme Rainfall

Extreme Rainfall Change Factors for Resiliency Planning in South Florida

Sprigs

Titusville

USGS Change Factors: AHED Rain Area

¥ Y USGS Change Factors for SFWMD Areas

Area of Interest Southwest Coast

Area Type
AHED Rain Area -

Rainfall Duration 1

Return Period 5

Collaborators

ZUSGS

science for a changing world

Institute of
Environment

Area of Interest Percentile 25th 1.02

Southwest Coast -

Percentile 50th 1.12

Rainfall Duration (Days) Percentile 75th 1.22

1 v

G‘)\ Zoom to

Return Period (Years)

5 -

Planning Horizon

2050-2089

West Palm
Beach

Freeport

Boca Raton
Coral
Springs

Pembroke
Pines

Miami

Web App Link: Technical Memorandum Link:
Future Extreme Rainfall Change Factors for Flood Resiliency Planningin South Florida https://apps.sfwmd.gov/sfwmd/gsdocs/TPubs/2022_SFWMD_TM_Adoption_of_Future
Web Application | Resilience Metrics Hub (arcgis.com) Extreme_Rainfall_Change_ Facotrs_for Resiliency Planning_in_South_Florida_rev2.0.pdf

2 IWING .99V Presenter: Carolina Maran 94


https://apps.sfwmd.gov/sfwmd/gsdocs/TPubs/2022_SFWMD_TM_Adoption_of_Future_Extreme_Rainfall_Change_Facotrs_for_Resiliency_Planning_in_South_Florida_rev2.0.pdf
https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/apps/0616cf4890424ec8bd8a0f901dee7cf0/explore

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Current Limitations from Changed Conditions

S28 - Number of Days in a Year where TW > HW

B Total

--------- Linear (Total)

| I | | I | I ‘ ‘ ‘ ‘ Coastal Structure Gate Overtop
D 00 O N = W 0 O N S W o O N =S W oo O ™
=] oo (=) (=)] (=)] (=)] (=)] (=) (=] = o o i =l — = i ~ ~
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(Saltwater movinginland, bypassing the top of the gate of the
salinity coastal structure)

High Tide Season 2019
95






FLORIDA WATER MANAGEMENT DISTRICT

nge Sea Level Rise

7 ) n 7 | o o - | .— r- . -
Commitment to determine the best short-and long-term F
strategies for water resource management

Continue to develop and improve data analysis, surface and
ground water, coastal and inland, with focus on saltwater
intrusion

Advanced groundwater models being designed to support
the evaluation of sea level rise and climate change scenarios,
anticipate demand and availability impacts and simulate
future saltwater inland movement.

To be expanded to the Lower East Coast planning region for
subsequent water supply plans

Incorporation of future project recommendations as part of
the District’s Resiliency Plan
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Flood Resiliency Studies

SFWMD
FPLOS Program

» District’s strategy for assessing
the impacts of land
development and changing
climate on flood control
infrastructure

USACE/SFWMD
C&SF Flood Resiliency Study

» Improve the C&SF Project and
enhance SEFL Communities'
quality of life

» Reduce flood risk and increase
flood resiliency in high-risk
urban watersheds in southeast
Florida, while looking to
enhance the overall benefits of
the multipurpose C&SF Project

» Evaluate current and future
flood risks to communities in
South Florida

» Support decision making on
prioritizing and
sequencing infrastructure
investments

» Ongoing study phase: Round 1
Modeling

www.sfwmd.gov/our-work/flood-protection-level-service

www.sfwmd.gov/C&SF
Presenter: Carolina Maran 97
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FLORIDA WATER MANAGEMENT DI STR
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

RISKSREC UICHONYAETECHVENESS

IMPIEMENABAIRESOUNCES 5023 SEA LEVEL RISE
AND FLOOD RESILIENCY PLAN

Anticipated Future Conditions

Critical Infrastructure and Disadvantaged Population Impacted |

Public Engagement & Leveraging Partners

Ongoing Ecosystem Restoration Efforts

DRAFT JUNE 2023

1 1 Building Resilience and Mitigating Risks
Innovative Green/Nature-Based Solutions ding Restlence and Mitigating i
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Reducing the risks of

flooding, sea level rise
and other climate 2023 SEA LEVEL RISE
impacts on water AND FLOOD RESILIENCY PLAN
resources and increasing
community and
ecosystem resiliency in
South Florida
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

rhatlon

Local Regional
Municipalities Studies/ Climate
Projects Projects Compacts

Counties
Projects

Other

Partners

POTENTIAL MEASURES TO IMPROVE RESILIENCE AND SUSTAINABILITY
Graphic modified from https://ewn.el.erdc.dren.mil/nnbf/other/5_ERDC-NNBF_Brochure.pdf
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FLORIDA WATER MANAGEMENT DISTRICT

How can you be involved?

* Sign-up for our updates by visiting
https://www.sfwmd.gov/news-events and following
these steps:

1 - Click on the “Subscribe for Email” icon
2 - Enter your email address
3 - Select “District Resiliency”

under Subscription Topics / News

e Contribute on our initiatives and send us an email to
resiliency@sfwmd.gov

Welcome ncortez@sfwmd.gov

Quick Subscribe for ncortez@sfwmd.gov

South Florida Water Management District offers updates on the topics below. Subscribe by

e Visit www.sfwmd.gov/resiliency to get updated e BRI s s
information

or email address without adding subscriptions.

Subscription Topics

* Visit www.sfwmd.gov/meetings to attend and
participate at District events

e e e Presenter: Carolina Maran 103


https://www.sfwmd.gov/news-events
mailto:resiliency@sfwmd.gov
http://www.sfwmd.gov/resileincy
http://www.sfwmd.gov/meetings

If you are participating via Zoom:
Click the Reactions button to access the Raise Hand feature

If you are participating via phone:
*9 raises hand
*6 mutes/unmutes your line

When you are called on, please state your full name and ==
affiliation prior to providing comments and/or questions EEEEES——
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Thank You

Carolina Maran, P.E., Ph.D., SFWMD, District Resiliency Officer
cmaran@sfwmd.gov
www.sfwmd.gov/resiliency

Photo by Paul Krashefé'* Rl
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Next Steps

Nancy Demonstranti, P.G.
LEC Water Supply Plan Manager
LEC Stakeholder Meeting 2
August 24, 2023




SOUTH FLORIDA WATER MANAGEMENT DISTRICT
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» Draft versions of Chapters 1, 2, 3 and Appendix A of
the 2023 LEC Plan Update are now available for
early viewingand comment at
www.sfwmd.gov/lecplan.

» Please submit your written comments to Nancy
Demonstranti, LEC Plan Manager, at
ndemonst@sfwmd.gov by September29, 2023.

» We strongly encourage your input and comments
to ensure the plan update addresses the needs of
the region.

LOWER EAST COAST

WATER SUPPLY PLAN UPDATE

PLANNING DOCUMENT/APPENDICES
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Water Supply Plan Update Timeline

DD I ECD I T X
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> If you are participating via Zoom:

* Click the Reactions button to access the
Raise Hand feature

»|f you are participating via phone:
* *9 raises hand
* *6 mutes/unmutes your line

»When you are called on, please state
your full name and affiliation prior to
providing comments and/or questions

» Plan Information can be found at
www.sfwmd.gov/lecplan

>Wor!<|shop announcements sent via
emai

Biscayne Bay

‘ Mahager
ndemonst@sfwmd.gov

Tom Colios, Section Leader
tcolios@sfwmd.gov

Mark Elsner, Bureau Chief

melsner@sfwmd.gov
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