SOUTH FLORIDA WATER MANAGEMENT DISTRICT

e
5';..._ Salancing anc

N Vianaging
000 RISKS
AR IDIOUGgNLS
NOW anu nne
Flhstir=

-

Tommy. B. Strowd, Director.
' Operations,, Maintenance & Construction Division
South Florida Water Management District

U.S. Drought Monitor Biennial Conference

April 16, 2013




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

= Early explorers in south Florida
recognized its value and challenges

* Unique sub-tropical climate in North
America offered a prime agricultural
opportunity

» Vast extent of flooded lands precluded
settlement

= As development progressed in the
early 20t century, pressure
increased to drain the region

= The early efforts to reclaim these
flooded areas were largely ineffective
* Flooding and droughts persisted

* Soil subsidence increased
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

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
%Ql{t'h {:Iorlda Water Management
Istric

= Recent improvements include
regional stormwater treatment

projects to improve water quality iy
entering the Everglades ‘*qurgm;.fqh““’i!
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

= Flood Control
= Water Supply

Agriculture
Urban

Everglades National
Park

Saltwater Intrusion

= Navigation

= Protection of “fish and
wildlife”




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

ivater Mianagement system

= 2,700 miles of canals and levees
= 160 major drainage basins

= 1,290 water control structures

= 69 stormwater pumping stations

= 1,227 vehicles and pieces of
heavy equipment

= Regional telemetry system

= 60,000 acres of regional wetland
Stormwater Treatment Areas

= Lake Okeechobee
* 450,000 acre water storage area

= \Water Conservation Areas

« 959,000 acre water storage



Chronology of Water Management Changes

Pre-Central & South Florida Projects
e Caloosahatchee/Kissimmee Rivers 1881-93
e East Coast Canals/St. Lucie Canal 1905-24
e Tamiami Trail —1915-28
e Lake Okeechobee HH Dike — 1932-38

Central & Southern Florida Project

e Eastern Protective Levee System — 1952-54
" \ .’" ~ i Everglades Agricultural Area — 1954-59

\ Water Conservation Area Levees — 1960-63
' ' Lower East Coast Canals — 1954-65

Lake Okeechobee Levees — 1960-64

Kissimmee River Channelization — 1962-71
South Dade System — 1965-83

Everglades Construction Project

o : e Stormwater Treatment Areas — 1994-2003
Managed System (2003) Source: Light and Dineen, 1994; SFWMD & USACE, 2008
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Seasonal Rainfall Variation in South Florida
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Average Monthly Rainfall 1965-1995

Annual Rainfall averages 52” and varies historically from less than 40” to over 78”



Natural vs. Altered Hydroperiod Patterns
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Lavwrﬂgm g Technology In Water

Resource NManagement

Technology has been applied to increase the Q o
.“&.‘- ' ‘ - 5

overall efficiency of the regional water R )
resource management system

v

= A microwave telemetry system was developed ' - '
to consolidate structure operations to a single
location at the agency’s Operations Control
Center

= Automation of manual functions in the
agency’s growing fleet of stormwater pumping
stations

* Reducing staffing from 5 people per shift to 2

« These functions were further consolidated to the
point where multiple pump stations can be
remotely operated by a single individual at a
regional pump control center.




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

= Operations Control Center

« Major water control
structures are remotely
controlled to optimize Flood
Control and Water Supply
operations

= Regional Operations

« Utilize a multi-objective
regulation schedule

* Climate Outlooks

« Computer based Position
Analysis for projected Lake
stages

« Weekly agency
coordination

Lake Okeechobee Management Zones
LECRWSP Recommended SSM Trigger Line

Lake Okeechobee SFWMM Oct 2002 Position Analysis

R13_2 Unconditional PA (See assumptions @ http://www.sfwmd.gov/org/pld'hsm/sfwmm_pa.himi)
20



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Microwave RF
Communication

Operations
Control

Field
easurements

Processing Raw
Data Consolidation Data into Useful
& QA Inspection Data

Public Dissemination
& Archival




SOUTH FLORIDA WATER MANAGEMENT DISTRICT
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= Canal levels are regulated by opening
and closing of water control structures.

= Structures have automatic controls and
opening and closing are determined by
headwater levels.

= Canal level optimum generally measured
at coastal structure headwater.

= \Water Is supplied, in so far as possible
from WCA-1 via S39 (Hillsboro) & WCA-2
via S-38 (C-14)
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Gated Spillway Basics

Gate Concrete Energy
Superstructure Dissipation

Upstream or
Headwater

Elevation Downstream

Tailwater
Elevation

Concrete / Spillway

Foundation Crest Baffle Blocks



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Gated Spillway

(coastal structures)

Headwater

Tailwater (tidal)
Gate Open Elevatio



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Gated Spillway

(coastal structures)

Gate remains closed until
Headwater > Tailwater

Headwater

Tailwater (tidal)
W Gate Open Elevatio
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Normal Dry Season Operations

Canals serve two primary
purposes....
1. Flood Control
2. Water Supply

Canal stages held high to
facilitate groundwater
recharge and assist
supplemental irrigation

pee e B
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Groundwater

NS S

Low groundwater
levels due to low,
dry season rainfall




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Normal Wet Season Operations

Canal stages held lower
to facilitate surface
drainage of urban &
agriculture lands

Long-term low

Groundwater canal stages
depress regional
groundwater
levels




TH FLORIDA WATER MANAGEMENT DISTRICT

Wet Season Pre-Storm Drawdown Operations

Canal stages lowered up to
an additional ~1 foot to

increase surface drainage
of urban & ag lands prior to
forecasted storms

Short-term lowering of
canal stages generally
does not** significantly
decrease regional
groundwater levels.
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\ / ** The problem during
GrOU ndwater a water shortage with
pre-storm drawdown is
if the rainfall does not

occur then the water is
lost from the system.







Considering Implications of
Sea Level Rise

Areas of south Florida lie any where
from 1 to 6 feet above sea level

Sea level has risen approximately 7
Inches over the past 100 years

The primary impact on District
facilities will be the decrease in
gravity head acress the system

s Reducing floed discharges

u Increasing landward salinity
encreachment

[Ferward pumping| systems; may be a "
selution.

But unpretected downstream areas
will'lbe mere difficult teraddress

sfwmd.goy



Exposure: Saltwater Intrusion
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Exposure: Threat to Wellfields

Estimated saltwater =
Interface (2009) — —>

Well-field "
Protection L o
Areas ™~~~y y ~  {+
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Review of CoastaI‘Infrastructure

Salinity Control Structures
provide two primary functions:
Barrier for saltwater intrusion and
Flood Control

C&SF system is approaching or
exceeding design life
expectancy. SFWMD: routinely
evaluates infrastructure on a 5
year cycle.

5 year and 10-year capital
improvement budgets

Complexity reguires a thoreugh
analysis: frequency: and duration
of fleeding, Impacts on
downstream areas

Coordination with lecal
governments in dealing with lecal
floeding
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Adaptation to Rising Seas

Example: Forward Pumping at S-26 Structure




Water Management .....
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...the challenge is
balancing
competing &
conflicting
objectives
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Questions?




