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South Florida’s Approach to Monitoring
and Reducing Saltwater Intrusion
Potential

Mark Elsner, P.E., Water Supply Bureau Chief



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Who We Are

» Created in 1949, oldest and largest of the Northwest Flot s
state's five water management districts VITER HANAGERENT

» 16 counties from Orlando to the Florida Keys

» Serve a population of 9 million residents

MISSION: to safeguard and restore South
Florida's water resources and ecosystems,
protect our communities from flooding, and

meet the region's water needs while
connecting with the public and stakeholders.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Districtwide Population Growth and Demands

SFWMD Population

12,000,000

Projected

10,000,000 -

8,000,000 -

6,000,000 -

Million Gallons per Day
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4,000,000 -
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Broward PWS Permits

Water Supply Relevance e

Broward County WWS South Regional Wellfield
(06-01474-W)

= Cooper City Util
Coral Springs, C

of (06-00187-W) .
)0134-W —_ 508
 City of (0 :
, City of (06-00123-W)
6-00138-W)

= Wellfields are a major water supply = ey o ooz

Miramar, City of (06-00054-W)

North Lauderdale, City of (06-00004-W)

. 3
sources — protect investment SR | o

- 4 Palm-Aire
9 Pembroke Pines, Ci 135-W) 5F"|E'-15 L] T EMAITE |
Plantation, of (06-00103-W)
Pompano Beach, City of (06-00070-W)

= Once saltwater enters wells, very difficult — e

Sunrise, City of (06-00120-W)
Tama City of (06-00071-W)

if not impossible, to reverse + B oo

= Highly expensive to relocate wellfields and g e '_ | owane
associated infrastructure (pipelines, - S| A
treatment plants and processes, etc.) e e

| Tindall Hammo:

u
950 5j3uelaVv

= Other sources of water more expensive to - o] ,.
treat (e.g., Floridan aquifer — reverse | = = i
O0SMOSIS)

MIAMI-DADE

sfwmd.gow 6



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

South Florida Groundwater Systems

[

Water Table Aquifer

Lower Tamiami Aquifer

Hawthorn
Confining Zonhe

Upper Floridan Aquifer

Middle Confining Unit

Avon Park Permeable Zone (APPZ)

Middle Confining Unit

Lower Floridan Producing Zone 1

Lower Confining Unit

Lower Confining Unit

Lower Confining Unit

Boulder-Zone

»Fresh groundwater
= Surficial/Biscayne aquifer
= Lower Tamiami aquifer

= Sandstone aquifer
= Mid-Hawthorn aquifer

» Saline groundwater
(chloride >250 mg/L)

= Upper Floridan aquifer
= Avon Park Permeable Zone

»Seawater (chloride
>19,000 mg/L)

= Boulder Zone




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Integrated Approach

»Water Use Permitting

» Wellfield design — Coastal & Inland Wellfields
» Regional water management system

» Alternative water supply development

» Saltwater interface mapping

» Groundwater modeling

» Water supply planning
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Water Use Permitting

Applicant’s Handbook for Water Use
Permit Applications

WITHIN THE SOUTH FLORIDA WATER
MANAGEMENT DISTRICT

EFFECTIVE MARCH 2021

sfwmd.gow

In Florida, water is a public resource
» Statewide permit system for rights to use water resources
» To obtain a permit, proposed water use must be:
= reasonable-beneficial
= not interfere with presently existing legal uses of water
= consistent with the public interest

Permitting process includes:
» Analytical modeling demonstrating water use not harmful to
the water resources of the area
= Will not cause harmful saltwater intrusion
»Based on at least a 1-in-10 year drought
»Wellfield operating plans
» A monitoring plan to assess the effects of the water use
» Saline water monitoring plan



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

PALM BEACH

Wellfield Design v

|
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PB Co.- 11

-
| I ’E

L N Jupiter WF-3

L Seacoast Hood Rd Seacoast Floridan

]
Seacoast PBG

Seacoast NPB & Burma Rd.

= Several coastal utilities have inland and N

. o,
M Park
coastal wellfields o s iyt G0 e g
B Boynton Beach, City of (50-00499-W) WPB West (Standby) _'

Delray Beach WSD, City of (50-00177-W)

— . 2 Golf, Village of (50-00612-W)
= Ability to shift pumpage as needed based
y p p g @ Jupiter, Town of (50-00010-W) w
T Lake Worth Utilities, City of (50-00234-W)
O n CO n d Itl O n S A Lantana, Town of (50-00575-W)
Manalapan, Town of (50-00506-W)
Mangonia Park, Town of (50-00030-W)
Maralago Cay (50-01283-W)

= Wellfield operational plans
p p Palm Beach County WUD Western Region
(50 06857)

Palm Springs, Village of (50-00038-W)
Riviera Beach, City of (50-00460-WV)

= Several utilities have also developed e e
Wellington Public Utilities Department

brackish ground water - provides flexibility s
especially during dry periods

Wellington East

Boca Northeast

Boca Southeast

mmm  PALMBEACH | T
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Brackish 4

L

Groundwater*; :
and Seawate'

mg

Orange

C}'sceola

Martin . *

Okeechobee |

i1

P

Desalination Capacity LEGEND
® 0-2mod

2.1-5mgd
5.1 - 10 mgd

10.1 - 15 mod =
Collier
16.1-25 mad

LOWER
WEST COAST

Bonita Springs

Cape Coral - North

Cape Coral - Southwest
Clewiston

Collier County - North
Collier County - South

Fort Myers

Greater Pine Island Assoc.
Island Water Association
Labelle

Lee County - Green Meadows
Lee County - North

Lee County - Pinewoods
Marco Island

Gulf
of
Mexico

Monroe
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,i z Gla
v 3 Palm Beach
13 = Hendry ‘

[ ]
Broward .

Miami-Dade

3.
3p Trom SFWMD, May 2015
State plans projection, Floria sast 2one,
NAD 83-HARN, US fat
Imagary- 2014 Hendry County 1-ft Natural Color

DISTRICT

Alternative Water
Supplies

UPPER EAST COAST

Fort Pierce

Martin County - North

Martin County - Tropical Farms
Port St. Lucie - JEA

Port St. Lucie - Prineville
Sailfish Point

South Martin Regional

St. Lucie West

» Brackish Groundwater and Seawater
40
293 mgd

= Number of Facllities
= Total Capacity

Atlantic
Ocean

»\Wastewater Reuse

LOWER
EAST COAST

Deerfield Beach
Davie

FKAA - Marathon
FKAA - South Dade
FKAA - Stock Island
Hialeah

Highland Beach
Hollywood

Jupiter

Lake Worth
Manalapan
Miramar

North Miami Beach
PBC Lake Region
Seacoast

Sunrise - Springiree
Tequesta

= 300 mgd being reused

* Primarily via green space irrigation

s

= 600 mgd being disposed
» Deep well injection

* Ocean discharge




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Regional Water

Management System

» Over 2,100 miles of canals

» Over 915 water control structures A N T

> Over 620 project culverts . N A LT -

> 89 pump stations Tt g kAR T s

» Regional network moves more than 20 million
acre-feet during an average year

pBoca Raton
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Saltwater Interface

Mapping

» Saltwater interface mapping every 5 years
= |latestin 2019

»Maps show the saltwater interface line
designated by 250 mg/L chloride
concentration

» Effort informs water use permitting, water
supply planning and water users of the
position of saltwater interface and any
movement

ater Supply Wellfields 4 .

| [ Salinity Control Structure

Freshwater/Saltwater Interface
(250 mg/L Isochlor)

| 2019

Broward County Saltwater [
Interface Map - 2009, 2014 & 2019 | s
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT
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»Regional evaluation of groundwater resources
»Used for determining regional trends

» All models simulates ground water levels and flow
and direction

GULF OF
MEXICO

»Floridan Aquifer System models also evaluate
water quality changes

Model Boundaries as of February 2020

» Surficial models being developed/updated with the
ability to evaluate water quality and sea level rise

sfwmd.gow 14



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Water Supply Planning

UPPER 7@
KISSIMMEE
BASIN

» Current and future look at water needs

» Strategies and sources to meet future water
demands and the needs of the environment

»Based on at least a 20-year future plannlng
horizon

»Updated every 5 years | EAST COAST

H SUPPLY PLAN UPDATE §iL4

rrrrrrr
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Understanding Potential Impacts of Sea
Level Rise on Fresh Groundwater

East Coast Surficial Model (ECSM) under development
» SEAWAT Model Code

» Simulate and evaluate the effects of sea-level rise and
saltwater intrusion on the groundwater system

Unified Sea Level Rise Projection
[Seutheast Florida Regional Climate Change Compact, 2019)
IRCC | o Tm diate  NOAA High
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Figure: Unified Sea Level Rise Projection for Southeast Florida 2019
sfwmd.gow Reference: (SFRCCC)

=] East Coast Surficial Model (ECSM) | _ "I.,«. &
Water Supply Planning Area E
Upper East Coast
(== Lower East Coast

ATLANTIC
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https://southeastfloridaclimatecompact.org/wp-content/uploads/2020/04/Sea-Level-Rise-Projection-Guidance-Report_FINAL_02212020.pdf
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http://www.sfwmd.gov/resiliency
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