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South Florida Water Management District




South Florida Water Management District

* The largest of five regional water
management agencies in the State
of Florida — 49,000 square km.

 Mission...

"manage and protect water resources
of the region by balancing and
improving water quality, flood
control, natural systems and water

supply.”
* These water resource objectives
often conflict in the face of

increasing development and public
awareness of environmental value.



A Brief History of Water Management in South

Florida E—

YOU ORAN AND DEVELOP 4

* 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 20" century, pressure

increased to drain the region Fisdens, § L DE=g;
* The early efforts toreclaimthese ~ _# J iz B R ——p - ORE
flooded areas were largely il | ,_

ineffective
* Flooding and droughts persisted
* Soil subsidence increased




Historic Water Resource Problems

* Flood Control P
Areas Flooded
. 1926/192.8: Lake Okeechobee ——
Levee Failure A —— -
*1947: Hurricane Flooding

* Water Supply _
e
*1931 - 1945: Lower East Coast == ' . . Comwieren 1937
saltwater intrusion threat
identified

* State of Florida requested federal
assistance

TENTATIVE
REPORT
OF
FLOOD
DAMAGE
FLORIDA
EVERGLADES

DRAINAGE E 'K
DISTRICT reas Flooded
et S in 1947
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Central and Southern Florida Project for Flood. Bt NG
Control and Other Purposes " e TR »‘?-if’:;h--m
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* Through a series of Flood Control Acts (1948, 1954, 1960, 1962, and 1965) —;“
U.S. Congress authorized the U.S. Army Corps of Engineers to design and - W——

..---\. ||s,|:|||c=s.|s

build a massive water management infrastructure known as the
Central and Southern Florida (C&SF) Project ..

b,
L]

* The Central and Southern Florida Flood Control District (C&SFCD)
was also created by the Legislature, to serve as a IocaI sponsor and to operate |

and maintain the C&SF System




Central and Southern Florida Project for Flood
Control and Other Purposes

* Designed for multiple purposes
* Flood Control
* Water Supply

* Navigation
* Prevention of Saltwater Intrusion
e Protection of Fish & Wildlife

) ConStrUCted by the US Army Corps Of Englneers "' o Wes: Fain
between 1949 and 1970 Lol _

* Operated and maintained by the South Florida
Water Management District

* Recent improvements include regional stormwater
treatment projects to improve water quality
entering the Everglades

..- G .,,fl-l'".
Wy West :ﬁﬁﬁ-—‘



C&SF Water Management System

* 4,300 kilometers of canals and levees
* 160 major drainage basins

* 1,290 water control structures

e 70+ stormwater pumping stations

* 1,230 vehicles and heavy equipment
* Regional telemetry system

* 24,000 hectares of regional wetland
Stormwater Treatment Areas

* 16 counties, over 7.5 M people

Everglades
National
Park




Systems within a Regional Water Management
System

Three-Tiered Drainage System Tertiary system Primary system

/Canals

= Primary
e USACE
e SFWMD

= Secondary
* Local Governments
e Special Districts

= Tertiary
* Home Owners Associations

¢ Private Land Owners
Secondary system
/Canals
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Secondary Drainage Districts

e
|
!
|
7
4
|

= L

* 70+ Secondary systems District wide
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* Created by FL legislature Chap. 298
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« Broward and Palm Beach Counties have NS |
the largest numbers of secondary systemsk“”’ o
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A COUNTY SINES
STMMD CANAZ
A STWHD UNDARY LINE

Broward Caunty Sacondary Drainage Distids
BRONARD COUNTY OO #2  SSA=B3L=07&7
BRONARD COUNTY HCO #3  E4=B31-0747
BRONARD COUNTY HCO #4  54=B31-0747
CENTRAL GRONARD DRATHAGE DISTRICT 054-432-5110
COCOMAR WATER CONTROL DISTAICT OSS4=B31-0787
COBAL HAY COMMONITY OEV. OIST.  SSk=72d<3001
CORAL SPRINGS IMPROVEMENT DISTRICT 934=733-0380
IHOIAN TRACE COMIMITY DEVELOPMEMT DIST 354-733-3841
SAIDERODASE TEES MO 934-584-7331
HORTH LAUDERDALE HCD  D54=771-0BED
WORTH SPRINGS THPROVEMEMT DISTRTCT 954<783=0380
OLD PLANTATION WATER COMTROL DIST. 9344725396
PIME TREE WATER CONTROZ DISTRICT 954=T33=030
PLAMTATION ACRES INFROVIMENT DISTRICT 254=474-3093
RAVENSHIOD WATER CONTROL DISTRICT 934-831-0767
SOUTH GRINARD ODRATHAGE OISTRIDT SS4-£E0=3317
SUMSHINE NATER CONTROL DISTRICT SS4=733=0380
TINDALL NAMMICE IRRIGATION & SOIL OO  SS4=386=0341
TURTSE RUN COMMUMITY OEV. DIST. S54=733-0380
THIN LAKES WATER CONTROL DISTRICT 934-831-0767
HEST SAIDERDASE WATER COMTROL DIST. S54=733-0380
QzllurC:urllI Samndary Drain Disiricis
CON SLOUGN WATER CONTROL DISTRICT 941-494=4021
DEVIZS GARDEH HATER COMTROZ OIST. S41-575-368

Glades Counly Secondary Dranage Dislids
DARON WATER MAMAGEMENT OISTRICT 1-87S-0348
DISSTON ISZAND COMSERVAMCY DISTRICT S41-3B3-6124
FLAGHOLE HATER COMTROL OISTRIDT GH1-3E3=3111
Hendry Counly Secondary Drainage Dislricts
DARRON WATER MAMAGIMENT DISTRTCT O41=&7S=0ME
DORSES DRAINAGE DISTRICT 941=903-9620
CENTRAL COUNTY NCD 941-983=5797
CIENISTON DRAINAGE DISTIRCT S41-M3-51zd4
COZSIHS SOUGH HED B41-675=24
CON SLOU@E WATER COMTROL DISTRICT O41=A04=d0F1
DEVILS GARDEN WATER CONTROL OIST. S41=675=3966
EAST NENDRY COUNTY WD S41=675=3220
AGHOZE WATER CONTROL DISTRICT S41-383-5111
CROVES WATER CONTROL OIST. O41-£75-307
NEMORY=NIZZIARD WATER COMTROL DIST. O41-083-3111
MID<COUNT MSH  DHONE No. ONKMONM
RITTA WATER CONTROL DISTRICT 9S41-903=81324
SOUTH FRORIDA CONSERVANCE DISTRICT 361=996=2940
SUGARZAND WATER COMTROZ DISTRICT 941-33-5111
Highlands Counly Secondary Dramage Distrids
SPRING SAKE TMPROVEMENT GISTRICT 054=7TS3=030

Lea Counly Secondary Drainage Dislricls
Enuuﬂw SINE DRATHADGE DISTRICT S4l-484=3800
EAST WUZOCH WATER CONTRIL DISTAICT O41-ZE7-08ER

Martin Counly Secondary Drainage Dislricls
guml S7. LUCTE COMSERVANCY DISTRICT S61=625=0D630

PAS MAR WATER MAMAGEMINT DISTRICT 934=733-0380
TROUP=INDIANTONN DRAIMAGE DISTRICT 261=397-2172

Oosn chabes Counly Secondary Drainage Districls

[] COQUINA WATER MAWAGEMENT DISTRICT 954=22%=341

Orange Counly Sscondary Drainage Districts
PEEDY CREEK THPROVEMENT DISTRICT 4C7=B28-2230
VALENCIA WATER COMTROS DISTRICT 407=351-276€

Pam Baach Counly Sscondary Drainags Distids
ACME TMEROVEMENT DISTRICT 561=731-4000
[EAST OEACH NATIR CONTROL DISTRICT S61=S06=2940
KAST SHORE WATER CONTROL DISTRICT 561=S96=Z8H0
GZADEVIEN DRATHAGE DISTRICT S61=G35=D&3D0
IIICHLAND (RADES DRATHAGE DISTRICT S&1-35-D&20
THDIAN TRATZ TMOROVEMENT DISTRICT 561=T93=DB74
CAKE WORTH DRATHAGE DISTRICT 561=737=3835
LOXABATCHEE GROVES NCD S61=7o0=00B
MORTH PALM DEADOI NEIGNTS WCD S61=Be&=530%
MORTIERH DAZM DEACH COUNTY IMOROVE. DIST S3€1-624=7830
PANOFEE DRAINAGE DISTRICT 5&1-006-2040
DAL MAR WATER MAMAGEMENT DISTRICT O54=7S3=0380
CELICAN LAKE WATER CONTROE DISTRICT 561=006=2940
FINE TREE WATER CONTROL OISTRICT 361-633-D83D
RITTA WATER CONTROL DISTRICT MG3=30%-2e03
SEHINOZE WATER CONTROZ DISTRICT 5&1=£55-DE20
SHANMD DRAINAGE DISTRICT 5&1-635-0&20
SOUTH FLORIDA COMSERVANCY DISTRICT 5&1=096=394D

SOUTH THDIAN RIVER WCD 561=747=0550

SOUTH SHORE DRATHAGE DISTRICT S61-39&-Z240

Stlucie Counly Secondary Drainage Disiricks
Eruu PIERCE FARMS WATER COMTROL DISTRICT 5&1-461-5050
MORTH 5T. SUCIE RIVER MATER CONTROE OIST  361-4&1-3030
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BROWARD COUNTY 298 DISTRICTS
NAME
[ BROWARD COUNTY WCD #z2 - 831-0751
[ | BROWARD COUNTY WCD #3 831-0751
I 5ROWARD COUNTY WCD #4 - 831.0751
[ CENTRAL BROWARD DRAIN. DIS
[ cocomar web - 831-0751
I CORAL BAY COMMUNITY DEV. DIST. - 974-4676 l
[ ] CORAL SPRINGS IMPROV. DIST. - 153-0380

- 432-5110 |

[ | INDIAN TRACE COMMUNITY DEV. DIST. - 753-0380 |

B LAUDERDALE ISLES WCD - 831-0751 "

B \ORTH LAUDERDALE WCD - 722-0900 il

[ NORTH SPRINGS IMPROV. DIST. - 753-0380

[ OLD PLANTATION WCD - 472-5596 o
B FiNE TREE WCD - 751-0380 = =
I PLANTATION ACRES IMPROV. DIST. | 771-7440 il
I RAVENSWOOD WCD - 831-0751 .

[ ] sOUTH BROWARD DRAIN. DIST. - 680-3337 |

7] SUNSHINE WCD - 753-0380 Pl
[ TINDALL HAMMOCK IRRIGATION & SOIL CD - 728-9795

[ ] TURTLE RUN COMMUNITY DEV. DIST. - 753-0380 o [}

I TN LAKES WCD - 831-0751
[ WEST LAUDERDALE WCD -753-0380
[ srowaRD counTy LINE

-
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Water Resources Operations



Water

Management
Decisions

Different temporal and spatial scales




Leveraging Technology in Water Resource
Management "

. Technolo?y has been applied to increase the
overall efficiency of the regional water

resource management system

* A microwave telemetry system and an
extensive hydro-meteorological monitoring
network were 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 number of stormwater
pumping stations

* Reducing staffing from 5 people per shift to1 or 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.



Data Analysis and Modeling

* Regional and Sub-regional Hydrology and
Hydraulics Models: SFWMM, RSM, Mike-
She/Mike 11, HEC-RAS, HEC-HMS.. .etc.

* Decision Support Tools integrated within the

SCADA system : Data Derived Set Point
(DDSP), Maximum Allowable Gate Openings
(MAGQO), Operations Decisions Support
System (ODSS), Best Available Point (BAP)

* Flood Forecasting Tool Development in
select basins

* Re-assessment of the Water Management

System capacity and limitations
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* Operations Control Center

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

& -
2 =

* Regional Operations

* Utilize a multi-objective
regulation schedule
* Climate Outlooks

* Computer based Position Analysis for
projected Lake stages

* Weekly coordination between
agencies and the public

Lake Okeechobee SFWMM Oct 2002 Position Analysis

R13_2 Unce i PA (See NS @ hitp:iwww. shwmd. ge pldh fy _pa.himl)
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Use of Novel Inverse Modeling and Optimization Tools

Graphic ID# =4
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An example is the iModel® (Ali 2009, 2013), @ modeling tool

developed by the SFWMD that uses artificial neural network

and optimization techniques to allow for rapid assessment of

multiple project infrastructure and operations options.

* iModel® has been taught as part of the Engineering
curriculum at Columbia University.

* iModel® has been part of “HydroViz"” project to support
active learning in hydrology and water resources
engineering through the US National Science Foundation.
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Public Communication

* During both floods & droughts,
communication to the publicis critical

* This involves extensive coordination with
federal, state and local water management
agencies to communicate...

* The current and projected status of water control
operations

* Status of regional and local facilities

* Daily conference calls with all affected
agencies

* Frequent media briefings & press releases

» Citizens Information Line
R L\

20




Managing the

Balance
Evolving Challenges /Adaptation
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Considering Implications of Sea Level Rise

* Areas of south Florida lie mostly any
where from 1 to 2 m above sea level

* Sea level has risen approximately 20
cm (8 in.) over the past 100 years

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

* Reducing flood discharges
* Increasing landward salinity encroachment

* Forward pumping systems may be a
solution.

* But unprotected downstream areas
will be more difficult to address
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Flood Control

* Gravity Driven Flow with
decreasing gradient

* System that is significantly more
urbanized than what was
originally anticipated during design

* Potential changes in rainfall
extremes
 Other areas of concern: areas

downstream of SFWMD coastal
structures, Island communities
outside SFWMD

;[hiigge

| -.__assumg_d to

“remain. .
agricultural«

(& dairy) .

L]
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Flood Control: Level of Service (LOS) Assessment

* Screening and prioritization of coastal
salinity control structures (completed)

* Aging infrastructure with reduced
capacity to remove flood waters under
SLR scenario .

—Lerer (4287}

5 . g"“jq S Loke

T APt Okeechobee

e Assessment Procedure

Slage [ AOVD I

e SealevelRise

* Rainfall Change - literature review
and Updated Rainfall Frequency

Analyses
* Basin-Scale Assessment Projects: s,
° LOS mOde“ng for BaSin Difference between Headwater
. . d Tailwater Elevati d
«  Basin Atlas (update) : operational Design Conditiors . \QE
intent, Original design criteria, Coastal Structures
structure info., known operational e rysor]
' p ® > 0.5 feet to 5.0 feet
issues ® >5.0fet

Other SFWMD Structures

SEWMD Canals : " * Florida Hay,

[re—
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BIGWATER DATA CHALLENGES

0 Common Platform and integrating multiple legacy databases and applications
=  Webmethods, Hydro Data Roadmap

O Data Quality Assurance/ Quality Control
= Data collected with different instruments and/or following different

data collection standards/techniques
= Automated Data Processing Tools

O Development of Data Integration and Analysis Tools to extract useful, timely, and actionable information
» So many data, so little Information
= Data Fusion/Data Mining

O Integrating data from various temporal and spatial scales using physically-based models

* Sub-hourly to multi-decadal; localized to regional issues

L Common Vertical Datum



Thank You...
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Knowledge Areas

... Climatology, Meteorology, Hydrology, Ecology, Environmental Science, Water Resources, Agro-science,
Power Systems, Systems Analysis, Public Hﬁﬂl,’ﬁmmgy, Law, Policy & Political Science, ...

\

Decision SupponertsiNetworks

1 Information Systems Technical Tools
and Networks and Experts

... Experts, Research Instituti abs, Gove?n?é?&&gencies, Private Sector, ...

Policy Options, Tradeoffs, Need for More Reliable

Information/Knowledge Need for Scientific Advancement

Risks, Hazards, Vulnerabilities Information and Expert Advice

\ Paﬂicipathcesses

...Stakeholder Decision Processes involving Politicians, Judges, Government Agencies (National, State,
Local), Financial Institutions, NGOs, Industries, Private Citizens and Citizen Groups, ...

L#

Shared Vision Policies B

DECISION SUPPORT SYSTEMS FOR WATER RESOURCES PLANNING AND P Ia n n l ng and Ma n agement Dec I S lo n S

MANAGEMENT: CHALLENGES, OPPORTUNITIES, AND RECENT EXPERIENCE

————

Aris Georgakakos Figure 1: Water Resources Decision Processes

Georgia Water Resources Institute, Alanta, Georgia 30332, USA

Need for Improvements in the Policy,
Legal, and Institutional Framework



Multi-decadal Climate-
Hydrology Forecasts

Demand Forecasts

- Population Forecasts

« Economic Sector Forecasts
- Water & Energy Forecasts

Inter-annual & Seasonal
Climate-Hydrology Forcsts.

.

Demand Forecasts for

- Water Supply

- Energy

- Agricultural Products, etc.

Operational Climate-
Hydrology Forecasts

Demand Forecasts
- Water Supply
Power Load/Tariffs

Actual Hydrologic &
Demand Conditions

Development Tradeoffs

Multi-Decadal Decision Support

Several Decades; Monthly Resolution

Hazards/Risks/Vulnerabilities

-Water/Energy/Env/Economics

- Infrastructure Projects

- Water Sharing Compacts

- Land Use Planning
Sustainability Targets
Regulation Policies

- Legal/Institutional Changes, etc

Monthly-Seasonal
Response

Policy Decisions

Policy Planning |
Processes

Inter-annual/Seasonal Decision Support
1-5 Years; Monthly to Weekly Resolution

Planning Tradeoffs
Hazards/Ris ks,fVulneraPEIit'res

-Water/Energy/Env/Economics

- Reservoir Releases

- Carry-over Storage

- Energy Generation Planning
« Water Supply Contracts

- Drought Contingency Plans
- Agricultural Planning, etc.

Weekly-Monthly
Response

Short/Mid Range Decision Support
1-3 Months; Daily to Hourly Resolution

Operational

s

[ Planning |

Processes

Planning Decisions

Management Tradeoffs
Hazards/Risks/Vulnerabilities

- Reservoir Flood Releases

- Spillway Operation

« Water Deliveries

- Env./Ecological Flow Releases
« Power Facility Scheduling

- Conservation Measures, etc.

Hourly-Daily
Response

Near Real Time Decision Support

1-7 Days; Hourly or Sub-Hourly Resolution

-Water/Energy/Env/Economics

_Management Decisions
)

'Operationa

- Management
Processes

Operational Tradeoffs
Hazards/Risks/Vulnerabilities

- Flow Regulation/Water Distribution

- Power Load Dispatching

-Water/Energy/Env/Economics

le

Operational

_ Operational Decisions

+ Flood/Drought Emergency Response, etc.

\Decision Processes |

DECISION SUPPORT SYSTEMS FOR WATER RESOURCES PLANNING AND
MANAGEMENT: CHALLENGES, OPPORTUNITIES, AND RECENT EXPERIENCE

Figure 2: Water Resources Decisions: Range and Attributes

Aris Georgakakos
Georgia Water Resources Institute, Alanta, Georgia 30332, USA
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Surface Water Regulation i

54

Enhanced benefit of the C&SF
system by limiting inflows to avoid
overwhelming the system

Requires water storage systems for &
new development to limit storm ~
flows into the primary canal system

This insures that no increase in the
peak rate of flow is discharged to
the canals after development
occurs

Has been a key in avoiding having to

increase canal capacity over time
(unlike the highway system)

-~

sFfywmd.gow



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

sfwmd.gow




Chronology of Water Management Changes

Managed System (2015)

Pre-Central & South Florida Projects
Caloosahatchee/Kissimmee Rivers 1881-93
East Coast Canals/St. Lucie Canal 1905-24

Tamiami Trail — 1915-28

Lake Okeechobee HH Dike — 1932-38

Central & Southern Florida Project

Eastern Protective Levee System — 1952-54
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

Stormwater Treatment Areas & FEBs — 1994-2015
Source: Light and Dineen, 1994, SFWMD & USACE, 2008
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Kissimmee River Restoration

=
-

S

January 27,2010

Looking north from the south end of the Phase IVB backfill which was completed in December 2009.
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Water Supply: Saltwater Intrusion

Several municipal well fields close to the coast .
Some have potential risk of saline water entrainment with rising sea
level (both coasts)

Risk higher especially where aquifer is very permeable (see inse

Update saltwater/ freshwater interface
|dentify utilities at risk

Emphasize water conservation
Alternatives sources of water

Increasingly incorporate SLR into water supply planning

Main sources of water are: Lake O, WCAs and Floridan Aquifer



Everglades Restoration Planning — Expedited Schedule, but Robust Analysis

Lake
1 Okeechobee

TREATMENT /STORAGE

RANGE OF QUANITY/QUALITY
MEASURES

SCREEN AND OPTIMIZE
(RESOPS, Eco-criteria, Cost)

| WATER BUDGET

Multi-Criteria
Decision Analysis
(in each step)

* Purpose:

* Helps to identify and understand conflicts
and trade-offs

* Decisions supported by transparent and
* replicable analysis

* |dentify performance trends for multiple

CONVEYANCE/DISTRIBUTION/SEEFAGE

~eom e INITIAL SCREENING =———=mmmem

COMBINE OPTION A AND OFTION B
WITH CONVEYANCE, DISTRIBUTION
ANID SEEFAGE F»—‘IEASUF{ES

SCREEN AND OPTIMIZE
(RSM, Parametric Costs, Eco-Criteria)

/L\/&

options across numerous criteria

NOTE: Polentially
large number of
combinations

* Hieratical approach to evaluation
* Level1: Primary ecological objectives
* Level 2: Otherimportant considerations

* Ordinal quartile rating
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DETAILED EVALUATION

(Ecological benefits, Planning-level Costs,
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CENTRAL EVERGLADES PLAN (Alf 4R2)
STORAGE AND TREATMENT
= Consfruct A-2 FEB and integrate with A-1 FEB operations
= Lake Okeechobee operational refinements

DISTRIBUTION/CONVEYANCE
= Diversion of L-6 flows, infrastructure, and L-5 canal improvements

= Remove western ~2.9 miles of L-4 levee west of $-8 (3,000 cfs capacity)

= Construct 360 cfs pump station at western terminus of L-4 levee removal

= Backfill Miami Canal and Spoil Mound Removal from ~1.5 miles
south of S-8 to I-75

DISTRIBUTION/CONVEYANCE
= Increase S-333 capacity fo 2,500 cfs
= One 500 cfs gated structure north of Blue Shanty levee and 6,000-ft gap
in L-67C levee
= Two 500 cfs gated structures in L-67A; 0.5 mile spoil removal west of
L-67A canal north and south of structures
= Remove ~8 miles of L-67C levee in Blue Shanty flowway (no canal back fill)
= Construct ~8.5 mile levee (Blue Shanty levee) in WCA 3B, connecting
L-67A to L-29
= Remove ~4.3 miles of L-29 levee in Blue Shanty flowwayy; divide structure east
of Blue Shanty levee at terminus of Tamiami Trail Next Steps western bridge
= Remove entire 5.5 miles L-67 Extension levee; backfill L-67 Extension canal
= Remove ~6 miles of Old Tamiami Trail road (south of L-29 western levee,
fromL-67 Ext to ENP Tram Rd)
SEEPAGE MANAGEMENT

= Increase S-356 pump station to ~1,000 cfs

= Construct 4.2 mile partial depth seepage barrier south of Tamiami Trail (along
L-3TN)

= G-211 operational refinements; use coastal canals to convey seepage

Note: System wide operational changes and adaptive management considerations will be
included in project
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Taylor Creek
1 Nubbin Slough

4 Ls® S-308

Pl St Lucie may inflow
if Lake is < 14.5

C-41A, C-40
& C-41 \
Fisheating Creek
(Uncontrolled)

& C-5
S-77 /

80% East & West

C-10
\ <3, |20% South

Inflow capacity -
2 & S-3

exceeds outflow S-351 S _
. under large rainfall
capacity may pump to Lake

Lake Okeechobee's drainage basin covers more than 4,600 square miles




Water Level (FT-NGVD)

Littoral
Wetland
(Elevation 11-15")

t For Ecological Sustainability: 12.5 to 15.5 ft-NGVD
$ For Dike Stability: <18.0* ft-NGVD
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Top of Dike (Elevation 32.3 — 45.6")
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12.5-15.5  variation = healthy littoral and submerged grass beds
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Deep Pelagic
Zone
(Elevation < 10”)

Submerged
Grass Beds
(Elevation 10-12")

Not to Scale

*Less than 17.33 ft-NGVD
according to the USACE




Stormwater Treatment Areas
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Data Cosolidation
& QA Inspection
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