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Key Tenets of South Florida Restoration
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Hydrological restoration Is a necessary prerequisite to
ecological restoration.

The structure, composition, and dynamics of the
resulting landscape will be self defining and not fully

predictable.

The challenge is to understand the new system
trajectories and guide them toward the goal of a healthy
and self-sustaining ecosystem.

Source: Federal Objectives for South Florida Restoration, Science Sub-Group, 1993
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e The Comprehenswe Everg ades Restoration Plan
— Overall plan

— Potential affects on Everglades, Biscayne, and
Big Q;}y-press National Parks
— Future Directions




re-Drainage Ecosystem

Large Spatial Scale - high aquatic
production, large feeding range,
providing population resiliency.

Dvnamic Storage and Sheetflo?vL-
sexpansive vegetation, lowsgradient,
nd peat/limestone substrates
resu~|=t el Iow rates’ggd wet &
-season carryov I -

SRR AR e . Ml

T Wet and Dry Hydrologic Cycles -
seasonal and annual patterns of
production, dispersal, survival tied
to rainfall and the depth/duration of
flooding and estuarine inflows.

Heterogeneity of Habitats - diverse
mosaic of plant communities made
up of marshes, uplands, coastal
and marine habitats.

Oligotrophic System - vegetatlca
adapted to low nutrients (ralnf

Source: Science Sub-Group, 1993
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Loss of Sheet Fl
leveelsyiStems channelizeo >
created artificialimpoundments, = .
« and fragmented:the Jandscape.” it s

Loss of Key Habitats - Six major
habitats are now only remnants of
their original spatial extent.

Uncoupling of the System from
Rainfall - Water supply and flood
control demands: shift water flow
patterns/biological responses.

Nutrient Enrichment and
Contaminants - Altered plant and
animal communities, and health
advisories. ;

Source: Science Sub-Group, 19;3%



. Flows shifted from center
of slough to marl prairie
overbanks

‘o Eastern marl prairies
overdrained

s

n Timing and
tion of Flow

Today;ﬁ Flow Path

Flavws dlvmed
T swestwarde
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Reservoir
created by
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Modifications

_;‘ ter

. Changes In Water Level Varlablllty
~ * Loss In Landscape Heterogeneity

'« Loss of Soil Substrate

e Water Quality Deterioration

il




Hydrologi aracteristics of the
' Everglades

Early hydrolo
y Everg?low

‘levels during 940’s (Pre C& SF!"Q "
Projeat) g

Broad spatlal extent and sheetflow

- "- — I
- - F - -!t-.,

Large-scale connectedness:

Everglades and the
Atlantic Coastal Ridge

Shark Slough / Taylor Slough
Everglades and Big Cypress

Dominant central flow way, WCAs
into Shark Slough
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Okeechobee completed by 1894.

West Palm Beach, Hillsboro, North
New River and Miami Canals

completed by 1917.

St. Lucie Canal and Hoover Dike
completed by 1938.

* These actions largely disconnected the
Everglades from Lake Okeechobee, and
over-drained the Everglades wetlands
and downstream estuaries.




Hydrolo nges affecting the

Everglades

EAA Levees further disconnected the
Everglades from their headwaters (1959).

The remaining northern and central
Everglades were compartmentalized
and cutoff from ENP (1963).

The C-111 Canal and South Dade
Conveyance System over-drained the
south Dade wetlands (1965-81).



nges affecting the
Everglades

The C&SF Proje
the “ Ri“ﬁa&z’hIt . Ked
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reservoirs. — «=_ . o o e
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“Water Conservation Areas” to store=
wet season runoff for dry season

water supply. This created deep

pools in the downstream portions of
the WCAs.

Sheetflow was Ia'rgely replaced by canal
~ and structure flows to regulate the WCA
reservoirs and Lake Okeechobee.

Large areas of the remaining Everglades
were disconnected and over-drained.



eral and State
lon Actions

Authorized to promote
conservation and conveyance
of water supplies to eastern
ENP and expanding south
Dade urban and agricultural
areas. . |




_ Restudy
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. Reexammatlon of C&SF PrOJect
— Restore south Florida ecosystem
— Enhance water supplies

‘*JH

— Mamtam flood control

. Comprehenswe Plan sent to Congress on
“July 1, 1999




Majou eral and State
‘ ijon Actions

Comprehensive

. y Everglades
m Restoration Plan
' components '
Comp re enS| es %

Restoration F'I‘an (CERP) _w

Nnhncis F

(WRDA 20@0 PL106- 54’17% e N\ e

Authorized $7.8 biIIion for a 36
year restoration project
consisting of 68 components
to be cost shared 50/50 by the
federal government and the
state.

rglades Agricultur:
ea (EAA) Stora g

L



Ing Projects

H/J\/JorlJrJed Wa @“' ’
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CERP
$7.8 Billion

Critical Projects
. Multi-Species Recovery Plan

. State Water Quality Plans

s  State Land Acquisitions SOR/CARL
Federal Land Acquisitions NPS/FWS




The Compus ve
Evergl:

Resto

Plan
B

CER,%dude 0 =
extending furg@ﬁ. the Kissi rn’rr_]_-e"é.

"Basin to; the H'oT'iéa"Ke?s,'W T?’?’““ . wyers

N

from: the Caloosahatchee River
to the Lower East Coast.

Projects vary greatly in scope,
complexity, and degree of
environmental benefits.

Approximately 24 of these
projects directly impact DOI
lands, or indirectly affect water
Inflows.

- 2
—< | = River
" Joosahatchee
a

N
National
i Preserve i
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. — 19 stormwater treatment areas,

> w :
ThesRlan focuises onlincreased Waters *’;;: LR
storagemitNproyed viatetiggaementy 2
with preject features that'include:

— 15 new above-ground reservoirs,

— 330 Aquifer Storage and Recovery wells,

— 2 new wastewater reuse plants,

— 3 new subsurface reservoirs,

— removal of 240 miles of canals and levees.



; . Ecological ConseQuences o
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3 Of 7 pre dramage IandS(:apes 3
- have been Io/t lat<29 of
former extent; 2 at < 25% of “
former axtenitiane g |

~'90% decrease |n wadrng brrds frsh
bromass Fat '_".r-f j_.:“-,

AT T&E specres o
. Large scale ecologrcal collapse
« Recovery.of brofunctron s ,{j--'_;;j."'";
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purpose of restoration’ . !




tetns/Distribution

N—— o In CERP,EIap (D13R), .
~many of the-internal

1865-1985 Simulation Perlod

“““ Y ~ “levees and canals are
e N, removed or modified.
______ §ii e Flow patterns do not yet
o ; match the landscape
- Ak patterns in much of
vy central Everglades.

b



e CERP Plan;

acre-ft/year

. Current: apx. 600,000 acre-
ft/year
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StateF Bifed Evaluations for
P PIR S

' apter 373, Florlda Statu
e District local sponsor for prOJects .
% — Project mu eet all Iegal respon3|b|ﬁtles In ___;' e




Specify Problems
& Opportunities

nventory & Forecast
Conditions

Formulate
Alternative Plans

valuate Effects o
Alternative Plans

Compare
Alternative Plans

Select
Plan




Evaluation: General

A.k.a., “Evaluation of Effects”

Comparing with-project & without-project
conditions (“effects”) for each alternative
Assess: measure differences

Appraisal: judge differences

Find value or worth of plans

Identify plans for comparison



f Condition

arisons
. without project.
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e CERP - increase storage to prowde Water
for urban and agricultural needs and for the
natural system

‘« Can not replace the spatial extent and
ecological diversity of the historic system.

. - - F | . "‘E



EVALUATION CRITERIA

" m Used to formulate alternatives Used to evaluate, qualify alt plans
= Quantitative indicator of the . m Other relevant criteria, such
| degree to which }a'lt,,plan is likely ~ as quantity of ecosystem outputs,
to meet plannm b}ectlves 'y significant resources, 4 P&G cri_teria,
= Consist of a meas‘urable indicator laws, policies, regulations |
and a target ol 'm Examples: net change in recreation
j - Exam’ple wetlands gamed | . potential, increase in wetland
- target = 35(_)0 acres: -~ functional values, acceptability 2




obj Jectlves i aneadd. o
« PM’s consist of a measurable |nd|cator & target
» Used to formulate alternative plans

e Used to represent, provide necessary conditions
for, or establish link to ecological (or other)
outputs

s




Inition of
Ol ance Measures 4

‘ﬁ

natural and human Systems tﬁathave '
been selected as targets for
restoration. Collectively, a well-

- selected set of performance targets
‘provides a system-wide
characterization of restoration.

b . . ' ;
- - F . "‘:.."-
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A Definition of
Performance Measures

Each performance measure
identifies:
An element to be measured (e.g., alligator

nesting)

The appropriate parameter (e.g., number of
eggs that hatch per nest)

The restoration target (e.g., 75% average
hatching rate)
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. Affected by shlfts n sallnlty |
due to changes In freshwater

inflows | —

AT

» Destroyed by Waterfrcmt &=

development

Manatee

* Important as a fishery and for oo i
S

-

aguatic mammals
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.-C'should receive
3 |mproved flow volume
and timing patterns

e |Large component of
Inflow will be wastewater
reuse

Manatee



"Evergla des / )
mangrove zone
hydrologic &
water quality

Qlata & model y

Atmospheric salinity
& responses

meteorological

water

data
Plankton / nutrient / quality
light data & model & habitat

: Hydrodynamic\(
f1
evaporaton Gata & model ) responses
/ \ upper

oceanic t
exchange Goanrass ) ) trophic
2r ) g Sediment nutrient

. Sediment data & model data & model level
("Oceanic ] transport responses
mic

hydrodyna data & model
\ . model

Integrated water quality model

salimty & habitat &
arnsport water quality

Upper trophiclevel
data & population models

2\




and performance measures

Model devel
; a Bay restoration

Models:

Wn |
Gu
* Florida | ' )
a'-ﬁa
(Madden/I\/IcDonaId)
o Upper trophic level species models

Perfomance meagu re categories:

* Physical characterlstlcs (salinity, light)
 Water quality

» Habitat (SAV, coral reef)

« Fish and shrimp species




Gulf of M
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T | FloridaBay
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RECOVER Monitoring and Assessment:
Flonda Bay Conceptual Model

SEA LEVEL, FRESHWATER FLOW
) @ ®

BAY GEOMOE PHOLGY
NITROGEN AND CIRCULATION PATTERN
ﬁun;rr MUD BANK DYMAMICS, BANK & o SALINITY
BASTN CONFIGTRATION, WATER PATTERN
EXNCHAMGE WITH OULP & ATLANTIE)

® @1

L'
ALOAL BLOOMS 4 SEACGRASS COMMUNITY
(CHLORGPFHTLL A, - ;
WATER COLUMN [ N) BIRDEIUNE & CHAviR

o~

FISHERY NURSERY GROUNDS
UYENTLE PINK SHRIMP,
TUVENLE EFRTTED EEATROIT)

TURBIDNTY
TENE s TG VER
SOLINS, PAK)
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— Dlstrlbutlon
 Salinity patterns

Envelopes
Gradients

Plaée.rf%ﬁt'

Fluctuation

rmance I\/Ieasures

Bio |cal ‘F
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— Estuarine and 0 ligohaline
fish communities

— Density and abundance of
forage fish, shrimp, and
crabs

— Prevalence of abnormal fish




ance Measure Development

i 4

JCARLLLINLY

o “

. P 0 ation and Ic 3
TN (concentration and loading)
 DIN (concentration and loading)
e Algal blooms

. Submerqed Aquatlc Veqetatlon
: rpmass
'* | -' | ommunlty coverage
A9 Specu,afs composition & density -




Measure Development

o Adult seatrout catch

 Juvenile snook abundance

Adult snook catch

‘Roseate Spoonbill nest numbers

Roseate Spoonblll nesting success

Crocpqg“‘;m nestlng success and juvenile growth

; i
/




* No change to baseline densities in Zones 1, 2, 5, 6, 13, 14, and 15
(little expectation for these areas to become significant nurseries;
present-day densities very low to 0).




Florida a Keys Feasibility Study

zﬁﬁ David Rudnick, Ph.D.

;"' ~ Robin Bennett
i - Coastal Ecosystems Division
A s SrFWMD

{
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What is RECOVER?

RECOVER - Restoration
Coordination and Verification

Role - Organize and apply scientific
and technical information to support
the objectives of CERP; i.e,
implement the applied science
strategy
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valuation
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. Apply “accepted system W|de performance
measures

e Developmg Standard Evaluation Methodology
fﬂt i




R Review of
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RECOVER Teams

RECOVER
Leadership Group

Comprehensive
Plan
Refinement
Team

Adaptive
Assessment
Team

Operations
Planning
Team

Regional vode Water

Development
and
Refinement
Team

Quality
Team

Evaluation
Team




RECOVER Teams

. Develop & revise

conceptual models 1. Document

updates to the

Lot Comprehensive

. Design & implement

system-wide
monitoring plan

revise
hydrological &
water supply

Plan

. Revise and
. Prepare annual performance document
adaptive measures planning

assessment report e assumptions

. Coordinate science performance S .
peer review evaluations of i e_rv: a}s pn;n a?

. Comprehensive POl £ COIac

. Develop & revise Plan & its for RECOVER
biological individual team members
performance : and project
measures projects delivery teams



RECOVER and the Project
Delivery Teams

RECOVER will assist the project delivery
teams in the following:

Development of the existing condition and
without project condition

Development of performance measures
Development of water control plans
Development of monitoring plans

Evaluation of projects within the system-wide
context



Adaptive Assessment

A process for measuring how well a restoration
plan achieves its predicted targets or desired
objectives, and for using these assessments as a
basis for making improvements in the design or
operations of the plan

Provides a means for continually reducing the
levels of uncertainty, and for adjusting to
unexpected responses, by refining the design of
the restoration plan in response to improving
information databases (including the learning that
comes from monitoring and researching actual
system responses)



Applied Science Strategy

Major components -

Conceptual Ecological Models

Hydrological and Ecological Simulation
Models

Performance Measures and Targets
Regional Monitoring Program

Adaptive Assessment Protocol



CERP System-Wide Monitoring and
Assessment Plan

Overall goals -

To identify the parameters of the natural and
human systems that should be measured to
determine the progress and success of CERP

To implement an integrated system-wide
monitoring and assessment program that will be
used and supported by all agencies as the
primary means of tracking the success of CERP

To support an adaptive assessment protocol for
making improvements in CERP



Evaluation and Assessment

Evaluation - Analysis of proposed
plans or projects to determine
expected performance (pre-
construction modeling)

Assessment - Analysis of actual
performance of projects (post-
construction monitoring)



Develci ssessment Criteria:
' lirements

« Mitigation of
Increased water
depths and
hydroperiods

e Protection of State
and Federal |
Endangered Species F}\ _ - gy




Draft July 31, 2001

CERP Updates Through the Adaptive

Assessment Process

Yellow Book

2000 Baseline *
s — Initial CERP Update
Conditions *

Implementation of
Projects 1...n

Annual Adaptive 4

Assessment Report
from System-wide
Monitoring Plan

> Interpret System-wide
Responses

+

v

Predicted or Unpredicted or
Desirable Results Undesirable Results

¥

.

Continue Revise Design or
Implementation - Operations of CERP

of Projects n...
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* Federally Preferred Alternative is negotiated

The Envi-r;bnmentally Preferred Alternative is
rarely the Federally Preferred Alternative due
o to money or politics @
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