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South Florida Ecosystem Restoration Task Force Plan for Coordinating Science

Executive Summary

Restoring the South Florida ecosystem involves a complex combination of initiatives intended to
return the degraded ecosystem to a more natural state. The historic ecosystem is-was an 18,000-
square-mile region of subtropical uplands, wetlands, and coastal waters that extendsextended from
the Kissimmee Chain of Lakes south of Orlando through Florida Bay and the reefs southwest of the
Florida Keys. The restoration effort is a long-term process requiring the resolution of complex
environmental, engineering, and management issues. Continual improvements in plans and designs
must be made by incorporating new information and lessons learned (referred to as adaptive
management). Restoration involves the cooperation and coordination of multiple federal, state, and
tribal organizations to address these issues and make decisions necessary to achieve restoration.
The Congress established the South Florida Ecosystem Restoration Task Force (Task Force)-was
established-by-Cengress to, among other things, coordinate policies and programs and exchange
information among the membersmember organizations responsible for the restoration, preservation,
and protection of the South Florida ecosystem.. As part of their role, the Task Force has developed
this plan to coordinate programmatic (i.e., system-wide) science among the member organizations.
Over the past decade, the member organizations have invested hundreds of millions of dollars on
restoration-related scientific activities, which has significantly advanced the understanding of the
South Florida ecosystem.

Sound, relevant, and timely scientific information is critical to establishing restoration goals and
making the decisions necessary to meet those goals. Restoration science, for the purposes of this
Plan, includes research, modeling, monitoring, and science applications. Science applications
include these-aetivities-that-ensure-that seientifiec-information-is-synthesizedthe synthesis and
eenveyed-communication of science information to facilitate management decisions (e.g.,
development of restoration performance measures). Coordination by the Task Force is necessary to
ensure that the most critical science needs across topics and regions are identified-and-addressed,
aeres&—th%r%stem&eﬁ—aem%&es—and that quahty science is produced and shared among all
restoration partners. 3 o 3 cand-The Task
Force established the Sucnu Coordination Group (SCG) to help it coordmatc science across all
restoration initiatives; and to ensure that science is incorporated into decision making as effectively

and efficiently as possible;.-the-Fask Foree-established-the Seience-Coordination Greup{SEG ) -to
assist-the Task Feree-inthisrole:

The Task Force is developing the Plan for Coordinating Science in two phases. Phase I of the plan
includes a description of the approach developed to identify programmatic-level science needs and
gaps to facilitate management decisions and to coordinate efforts to fill the gaps. It also includes a
description of the need to ensure quality science. A science need is defined as a process or
phenomenon that must be rigorously understood if ecosystem restoration decisions are to be
scientifically based. A gap occurs when there is not a full understanding of the process or
phenomenon or an effort is not in place to achieve that understanding in a timely manner. Phase II
includes the results of implementing the needs and gaps identification for a subset of science
coordination topics. Phase II, scheduled to be completed in 2006, will include the full identification
of needs and gaps, additional essential coordination actions, and processes for ensuring quality
science. Upon completion of Phase II, the Task Force will charge the SCG to update the plan
biennially thereafter.

The SCG used two parallelproeesses-approaches to identify science needs and gaps. One approach
proeessused-therelies upon current understanding of the cause and effect relationships in the
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85 ecosystem to identify research, modeling, and monitoring needs and gaps. The second approach

86 preeess—useduses SCG--member science and management expertise to identify science application

87 needs and gaps. Many of these-the latter needs-and-gaps-were identified based on the extensive

88 experience within-the SCG-from-the-coordinationprocesses-developed-forof SCG members

89 including their participation in the Restoration, Coordination and Verification (RECOVER)

90 component of the Comprehensive Everglades Restoration Plan (CERP).

91

92

94 universe of potential research modehng, and monitoring needs and—gaps—werewas narrowed by

95 focusing on the mest-eritical needsfor restoration-suecess—Fhe proeess-used-the-current

96 understanding of the relationships that describe the system’s function (e.g., the relationship between

97 upstream water management within the Everglades to the seagrass community in Florida Bay).

98 These relationships are documented in a series of conceptual ecological models (CEMs}—EEMs

99 serve-to-) that describe how the system currently operates taking into account historical impacts.
100 Fherefore- CEMsprovidearetrospeetive-analysis-teol—These CEMs are retrospective in nature
101 because they allow the analysis of the conditions that gave rise to the current system. However, the
102 CEMs cannot be used for prospective evaluations of future conditions. The SCG convened
103 scientific panels to evaluate-the-CEMs-te-identify the-those relationships described in the CEMs that
104 are the most critical to restoration success. These critical relationships relationships-were-identified
105 were brought forward by the SCG as the critical science needs. The panels also evalaated-identified
106 prospective science needs from the evaluation of potential future impacts tefromrestoration-that are
107 are-were-not represented-in-the- CEMs—Thesedescribed by the relationship of the -retrospective
108 -~ -andaddedotherprospeetiveneeds—. -~ - oo
109 ofthe- CEM-proecss—
110
111 The SCG convened panels for the Florida Bay and Total System CEMs-te-apply-the-preeess
112 developed—. The Florida Bay CEM was used because there is the-greatest-a great degree of
113 scientific consensus on the relationships within this model and because the breadth of the research
114 program in Florida Bay. The Total System CEM was used to-address-System—wide-needs-because it
115 addresses the broader System-wide needs, which are a primary focus of the Task Force.
116
117 The SCG
118 e
1 19 . % N em n 0 e e he exton
120 ef—feft—oﬁl—y—then evaluated current programs and reached consensus on detarled science gaps for
121 Florida Bay and preliminary gaps-are-presented-in-this-phase-ofthe Plan—Total Ssystem gaps. The
122 gap analysis consisted of surveys of restoration partner organlzatrons to describe their-the present
123 and planned programs e : e2 he ed-an
124 h ence a Bay-and the minary System-wide saps— The
125 l&sleF—ereethat addlessed the 1dent1ﬂed needs A review of this information led to the identification
126 of the science gaps. The Task Force identified initial coordination actions and will continue to then
127 identifyied coordination actions for each gap.identified-by-the SCG—Thecoordination-actions-are
128 presented-in-thisreport-with-the- - The needs, gaps and associated needs-and-gapscoordination
129 actions for Phase I are presented in this report.
130
131 Research, Modeling, Monitoring. The SCG identified feurmainfive research, modeling, and
132 monrtorrng gaps requrrrng a coordrnated response at the Task Force level. Fhesegaps-inelude-all
133
134
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RESEARCH, MODELING, AND MONITORING GAPS

» CompletingFully implementing the critical science elements efdescribed in the Florida Bay and
Adjacent Marine Systems (FBAMS) Strategic Science Plan.

| » Completinglnitiation and timely completion of the Comprehensive Integrated Water Quality Feasibility
Study (CIWQFS)

» Completinglnitiation and completion of the Florida Bay and Florida Keys Feasibility Study (FB/FKFS)
water quality model en-time-te-meetin accordance with the Feasibility Study project schedule so as to
provide timely information for upstream CERP projects.

* Maintaining the eurrentfull scope and schedule for the CERP Monitoring and Assessment Plan
(MAP), including the meniterirg-retelements funded by Task Force members other than the CERP
implementing agencies (U.S. Army Corps of EngineersdSAGE and South Florida \Water
Management District)-.

* Refining the natural system model (NSM) to adequately address transitions from wetlands to coastal
areas and to include appropriate elevation data to create a more accurate representation of the
natural system baseline

The Task Force will review the status of the Comprehensive Integrated Water Quality Feasibility

Study (CIWQFS), the Florida Bay and Adjacent Marine Systems (FBAMS) Strategic Science Plan,
Florida Bay and Florida Keys Feasibility Study (FB/FKFS), and CERP Monitoring and Assessment
Plan (MAP) implementation and to work with the lead agencies to address improvements to the
NSM.

Science Applications. The SCG identified two preliminary science application gaps. These gaps
include:

SCIENCE APPLICATION GAPS

» Developing and using Task Force-level system-wide indicators and restoration endpoints to include
performance measures, monitoring, the pre-restoration baseline, and assessment protocols to
evaluate restoration progress

* Developing and vetting a conceptual ecological model for the Florida Keys by the same processes
used in other subregions

The Task Force has tasked the SCG to develop an approach for developing system-wide indicators
and restoration endpoints by December 2004 and to develop the-these indicators and endpoints by
December 2005, and to —develop a fully-vetted Florida Keys CEM by September 2005.

| 11/09/2004 iv
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160 Fhe SCGrecommendsthatthe FaskForeedireetthe SCGto-vorkwith-The

161 diverse data and information generated by research, monitoring.-and modeling, and science

162 application activities in South Florida must meet the lead-erganizations-to-address

163 imprevementshighest scientific standards to ensure that restoration decisions are based on sound
164 Cooo thatisseundandrelevant. 0 to the NSM-and-develop-afully-vetted-Florida
165 e

166

167 Aneothersignificant-area-of interestto-the-be releavant and effective, scientific information must be
168 synthesized and communicated in a timely manner and a useful format for managers. The Task
169 Force isintends-te-helpwill establish processes for ensuring quality science is generated and made
170 avallable to support restoration de0151ons Setene&aeﬁ%&es—&rat—s&ppeﬁ—Seu&m—F%end&eeesys&em
171 OR-CCHC 2

172

173 emﬂmamea{ed—m—&m@%aﬂd—&sefm—fem%feHﬂaﬂagem—Ensurlng q&am:y the pleparatlon,

174 dissemination and use of sound science fer-Seuth-Florida-ecosystemrestoration

175 encompassesincludes:

176

177 = {Hilmplementing quality protocols and independent reviews of scientific information
178 generated during the restoration

179 = 2 pPromoting timely sharing of relevant scientific information among organizations
180 participating in the restoration

181 = rtTracking the progress made-in addressing gaps amengby the multiple organizations
182 conducting science activities

183 = Updating this plan for coordinating science so that it remains relevant in supporting

184 restoratlon efforts —and

185 :

186

187

188

189 The-SCG-alsorecommends-thattThe Task Force has also directed the SCG to develop system-wide
190 protocols for organizational-level quality assurance programs, establish processes for sharing

191 scientific information, and develop-a-processfor-devise-institute a meansprocedure of tracking
192 progress in filling gaps and reviewing and updating the needs, the gaps, and the Plan. The SCG
193 will complete these actions as part of theirecompletion-of Phase [l-efthe Plan.
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1.0

Introduction

Large ecosystem restoration efforts — such as in the South Florida ecosystem — are comprised of an
intricate combination of initiatives intended to return the degraded ecosystem to a more natural
state. These restoration efforts maywill take decades and require resolution of complex ane
wrigqhecnvironmental, engineering, management, policy and technical issues. Fhey-alsorequire
managersManagers will have to make numerous project-specific and restoration-wide decisions at
mutiple-points—ineladingas restoration proceeds. This will include evaluating options and
projeetingpredicting results; selecting, planning and implementing the-seleeted-options;; comparing
actual results to expectations;; and continually improving the preeess;-strategies, er-project designs
and operations to incorporate new information and lessons--learned into future decisions. This
process is referred to as adaptive management).

Fo-make-the best Good management decisions;-techniealinput
must-be-based-oen-the-best require a sound scientific
understanding of the ecosystem. It is vital that sound science be
available in a timely fashion to support those management

An Ecosystem is a discrete
spatially identified unit that
consists of interacting living and

non-living parts.

decisions.at-the-time-the-deecision-is-made: This understanding
is developed through sound, timely, and relevant scientific
information that is synthesized, distributed, and applied in a consistent fashion. The adaptive

management process ensures thatthe-understanding-of the-ecosystem-is-updated-withgood
management decisions by continually incorporating new scientific informationto-continue tomake

the-bestfindings into restoration decisions._ -Feradaptive-managementto-beThe successful;it
application of adaptive management relies on continual, coordinated input from relevant scientific
activities. Science coordination ensures that the most current scientific information is presented to
decision makers in a concise and timely manner. Science coordination alse-assists-nincludes
identifying science needs-essential-to-restorationsueeess,filling-, assuring that critical gaps to-meet
theseneedsare filled, and resolving conflicts or competing priorities. fasthy;
eoordinationCoordination supports the-efficient gathering of scientific information and minimizes
the-potential-forreduces unnecessary or duplicative scientific efforts-ameng-the-organizations

| 11/09/2004 1
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Multiple EederalMany federal and state agencies,
Native American Fribestribes, and other state and

local political representatives are involved in South
‘ Florida ecosystemrestorationEecosystem

Rrestoration. Each of these restoration partners has
a unique mission and, therefore, a unique role in the
restoration process. The Water Resources
Development Act (WRDA) of 1996 created the
South Florida Ecosystem Restoration Task Force
(Task Force) to, among other things, coordinate
policies and programs and exchange information
among the members for the restoration,
preservation, and protection of the South Florida
ecosystem. These duties include coordinating the
science and-otherrescarch-associated-with

supporting restoration. The Task Force

membership consists of senior representatives from
each restoration partner to support the most
efficient coordination. A primary focus of the Task
Force is to coordinate the implementation activities
of the individual members to support the
overarching goals and subgoals of the Task Force.

Task Force Goals:

Goal 1: Get The Water Right

Subgoal 1-A: Get the hydrology right
Subgoal 1-B: Get the water quality right

Goal 2: Restore, Preserve, and Protect
Natural Habitats and Species

Subgoal 2-A: Restore, preserve, and protect
natural habitats

Subgoal 2-B: Control invasive exotic plants

Goal 3: Foster Compatibility of the Built
and Natural Systems

Subgoal 3-A: Use and manage land in a
manner compatible with ecosystem
restoration

Subgoal 3-B: Maintain or improve flood
protection in a manner compatible with
ecosystem restoration

Subgoal 3-C: Provide sufficient water resources
for built and natural systems

The Task Force established a Florida based Working Group to assist in carrying out its

responsibilities. The Working Group established a Science Coordination Team (SCT) to help

coordmate science act1V1tles M&%&e&h&s—e&&%hshed—a%e&e&e&@eeﬂhﬁaﬁeﬂ—@m&p—{se@

seten&ﬁem—aﬂ—e&hepeﬁfeﬁs— To ensure that science is 1ncorp0rated 1nto dec151on makmg as

effectively and efficiently as possible, and alse-to address GAQO’s and Congressional

recommendations to improve science coordination, the Task Force created a Science Coordination

Working Group are identified in Appendices A —C.

Most Task Force member organizations have science
programs that work individually and collectively to provide
technical information to support restoration decisions aligned
with Task Force goals. In addition, partnerships, such as the
Florida Bay and Adjacent Marine Systems (FBAMS) Science
Program, have been established to coordinate scientific
activities over a particular ecosystem region or restoration
program. Over the past decade, these individual agencies and

Group (SCG) in December 2003 to replace the SCT. Members of the Task Force, SCG, and

The Florida Bay and Adjacent
Marine Systems Science Program
coordinates research in and around
Florida Bay. It is led by the Program
Management Committee, which is
charged with providing policy makers
reliable scientific information and

partnerships have investedspent hundreds of millions of

science-based recommendations
relating to areas within and adjacent

dollars on restoration-related scientific activities. researehs

to Florida Bay.

monitorineand-assessment—This federal and state investment

in science has improved our understanding of how restoration

will occur and led to the development of some of the adaptive management tools needed for

restoration. Notably scientists have identified key factors responsible for ecosystem degradation
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276 such as altered hydrology. Although much progress has been made, tFhe scope of these individual
277 agency or partnership programs is-timaited-and does not include all South Florida Eecosystem
278 Rrestoration activities.
279
280
281
282
283
284
285
286
287
288
289
290
291 Coordination by the Task Force at the broadest level is
292 necessary to ensure that the most essential science needs are S (Xl L L
293 identified and being addressed across all restoration activities ST Selllel, lulS, Sl AUl
294 and that information is being shared among all stakeholders. EEEE |nf.0|.'mat|on 'S aveulab}e to
295 The Task Force has developed tFhis science plan;-develeped-by support dec'.s'ons at all points in
206 he Task E  to support its efforts to i R the restorjatlon process th.rough
. . . t . coordinating efforts, sharing
297 de%&neﬁmg%&sl#e%e&eﬁfa%s—%eeeeréeﬁecoordmate& e, e B £
298 programmatlc—level science for. South Florlda.ecosystem filling information gaps.
299 restoration. The faH-plan is being developed in two phases.
300 Fhis-firstpPhase 1 oef theplan-includes a description of the
301 formal preeessesapproach developed to identify seientifiescience needs and gaps, coordinate efforts
302 to fill the gaps, and ensure quality science. FhispPhase I includes the results of implementing the-a
303 needs and gaps identification for a subset of the twe-CEMs-andinitial-science activities under the
304 purview of the Task Force -applications-asubset-of science-topies(discussed in Section 3). Fhe-next
305 pPhase II will include the fal-evaluation of infermationandpreeess needs and gaps for the
306 remaining wbjeet—afeas—GE-Ms—and—smence &B’al-}ea&eﬁs—aﬂd—wﬂkeﬂeemp&ss—&ﬂ—eeefd&m&eﬂ
307 activities. ;an , b 3¢
308 pPhase 11 will be completed n September 2006—w&h—aﬂ—ﬁﬁe1ﬁrm—repeﬂ—eﬂ—th%pfegress—e#plaﬂ
309 deosselocmmenrbned ber b D0 e 002 The el zepeessilluedoa i ol
310 updated biennially thereafter.
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2.0 Scope

WRDA 1996 defined the South Florida
ecosystem as “the area consisting of
the lands and waters within the
boundary of the South Florida Water
Management District, including the
Everglades, the Florida Keys, and the
contiguous near-shore coastal waters of
South Florida.” This is-an-18,000-
square-mile region efthat-historically
included subtropical uplands, wetlands,
and coastal waters that-extends
extending from the Kissimmee Chain
of Lakes south of Orlando through
Florida Bay and the reefs southwest of
the Florida Keys. The area is shown in
Figure 1.

_South Florida ecosystemrestoration

Eecosystem Rrestoration includes all
restoration programs and projects
within this geographic area. Many of
the restoration projects are part of the
Comprehensive Everglades Restoration
Plan (CERP). CERP consists of more
than 60 projects intended to restore,
protect, and preserve the water
resources of the South Florida
ecosystem through changes to the
Central & Southern Florida (C&SF)
Project. The C&SF Project includes
approximately 1,000 miles of canals,
720 miles of levees, and several

" Floridd
Bay .~

_q,e‘!‘"" -

Figure 1. Areas within the yellow boundary line, including Florida

B lorid, ] South Flori
Figure 1. Ar 3 byctlzgt 111'1: the y%/foe%sbco%%lsryeﬁ%e& 1%%/1’45nognlg%rida Bay
an o%afczm(eys comprise the South Florida Ecosystem

hundred water control structures
primarily to provide water supply,
flood protection, and water
management to South Florida. The
C&SF Project has adversely affected

| the Seuthsouth Florida ecosystem by
disrupting the natural flow of water
across the landscape.

There-Other projects not included in
CERP are nren-CERP restoration
projeets-thatarealso significant and
equally witalcrucial te—Seuthto South
Florida Eecosystem Rrestoration.

e e

The Modified Water Deliveries to Everglades National
Park and C-111 Project will modify water flow to Everglades
National Park to restore more natural hydrologic conditions.
The Kissimmee River Restoration Project is restoring over
40 square miles of river and associated wetlands by revitalizing
headwaters of the upper river basin and reestablishing natural
flooding patterns in the lower river basin to restore wetland
conditions.

The Multi-Species Recovery Plan is designed to recover
multiple species through the restoration of ecological
communities over a large geographic area.

The Special Report on the Role of Federal Agencies in

Invasive Exotic Species Management with Regard to
Everglades Restoration will further clarify and identify the

overall problem with invasive exotic species and the federal
roles, and provide recommended actions and resources for
federal agency activities with regard to managing invasive

exotic species for Everglades Restoration.

| 11/09/2004
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362 restoration-projeetsThese include, but are not limited to, the Modified Water Deliveries to

363 Everglades National Park and C-111 Project-and. the Kissimmee River Restoration Project-, the

364 Multi-Species Recovery Project, the Multi-Species Recovery Plan, and the Special Report on the

365 Role of Federal Agencies in Invasive Exotic Species Management with Regard to Everglades

366 Restoration. Plan—and-the Planto-ControHnvasive Exetie Flora—The Task Force’s role is to

367 coordinate aeres&all South Florida ecosystem restoratlon pI‘Q]eCtS — both CERP and non- CERP

368 : h nee-acty A-SH

369

370

371 Ecosystem restoration science activities

372 occur at multiple levels as represented in STRATEGIC

373 Figure 2. The most fundamental level of '

374 coordination is thatthe science managed T’“‘SSCITEF“?CRECE

375 and-eoordinated-by individual COORDINATION

376 organizations;-typically-conducted-ata

377 researcherlevel. The next level of DEERAHONAE

378 coordination is setenee-thatis MULTI-ORGANIZATION

379 coordinated-through a partnership of two ACENCE COSDDRTON

380 or more organizations;-. This level may

381 be focused on a restoration program such

382 as the Re.storation Coordination and INS[EII\SS::J; égg?&ﬂ;ﬁgﬁh’

383 | Verification (RECOVER) program that TO MEET MISSION REQUIREMENTS

384 provides system-wide scientific support

385 to CERP—histealbmmnss Lo fompiad cn s

386 restoration-program-(e-g CERP), or is Figure 2. Science activities that support restoration

387 focused on a specific geographic arearegion can range from multiple science- initiatives

388 (e.g., Florida Bay)}—These-two-levels at the —researcher level to high-level programmatic

389 coordinate-at-an-operational level to-conduct coordination that occurs at the Task Force
Tavnl

390 setenee and adjacent marine sciences

391 program). The third and broadest level of coordination is seience-thatis-eoordinated-across an

392 entire ecosystem, including all relevant geographical areas and restoration programs and projects.

393 | The Task Force operates at this highest strategic ;-erprogrammatie;~level by influencing the

394 multiple South Florida ecosystem partnerships and Task Force member organizations to coordinate

395 their science efforts. Coeordinationatthisprogrammatielevel

396 focuses-on-the-mesteriticalnecds-and-gaps-and-supports-the

397 usc-of the-bestseientific-mnformation-avatlable-as-wellasits RECOVER is a multi-organization

398 ceibepas s lenden e panlie pen oo dentoone the s o effort to organize and apply scientific

399 te—aeh*evmg—ﬁ}egea}s—eﬁﬂﬁﬂ&slel;eree and technical information to support

400 CERP. RECOVER'’s objectives are to

401 evaluate and assess CERP

402 Scientific information eanresultis generated from a variety performance, refine and improve the

403 of activities-i-arestorationeffort—Beyond-. In addition to Pz, @18 EnEE 2 SyEEm-ciee

404 traditional scientific researchresearch.—seienee it also prerpREdye b ezl

405 includes the-process-ofeontinually-monitoring-the-system;

406 detecting, assessing, or predicting change;-evaluatingalternativesprospeetively;; and synthesizing

407 information to makesupport management deeisions—Fherefore;restorationdecision making.

408 Restoration science in the context of this plan includes four types of activities:

409 * Research — To generate new knowledge of and technologies required to better understand

410 specific or collective functions of the ecosystem
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411 * Modeling — To predict ecosystem response to changing conditions;-typicathyused-to-evaluate
412 the including the ecological effects that projects or project options may have on the ecosystem
413 (e.g., project assessmentsalternative evaluations)

414 *  Monitoring — To establish pre-restoration baseline conditions and to detect-assess and evaluate
415 evalaate-the performance of individual projects, the combined effect of multiple projects, and
416 impacts of natural phenomena (e.g., droughts, hurrieanestropical storms, freezes)

417 + Science Application — To ensure that relevant scientific information is synthesized and

418 conveyed formakingin formats that facilitate management decisions, and that sueh-proeesses
419 eeeurthis is done in a timely manner. This type of activity includes the development of metrics,
420 such as indicators of restoration success and associated performance measures.

421

422 This plan addresses coordination of all four types of science activities at the programmatic level.
423 Coordination includes processes for identifying needs and gaps, taking coordination actions to fill
424 gaps, and ensuring the quality of the information. At the request of the Task Force, the SCG

425 developed processes for identifying the most essential restoration science needs and conducting a
426 | gap analysis to determine those areas requiring coordination at the Task Force level. FheA

427 description of the methodology used and initial results from the SCG need identification and gap
428 analysis processes are provided in Section 3. Section 3 also lists the initial coordination actions
429 being taken by the Task Force to fill thethese gaps and ensure the overall quality of the science

430 supporting restoration.

| 11/09/2004 6
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431 3.0 Coordinating Strategic-Level Restoration Science to Facilitate Management

432 Decisions

433 Eeosystemrestoration-Science coordination at the Task N ] .

434 Forceis strategic level is a complex process;made-evenmere A Critical Science Need is aan

435 eomplexby- because of the number and diversity of ef]ej'eq*ea"la Sc'f‘nt'f'c pr(;ces.s or |
436 restoration partners participating in the effort to collect and phenomenon that must be rigorously

understood if ecosystem restoration

437 analyze scientific information to make decisions. A . :
. . . decisions and actions are to be

438 comprehensive analysis of the breadth of science efforts o .

L ; A R scientifically based. Failure to
439 within eagh resjtoratlon partner orgamzatlon 18 tlme apd adequately elucidate these seientif
440 resource intensive. To address science coordination in & e eI
441 meore-strategiean cfficient manner —and-meet-the-charge-of understandings could jeopardize
442 the FaskFHoreemost-effictentty —the SCG developeduscd a e toratioms oy
443 risk-based approach to identify the most critical science
444 needs first. Fheprocessispredicated-on-cnsuring
445 approach ensures that the most critical of all scientific needs are identified, programs are analyzed
446 for gaps in scientific information, corresponding coordination actions are implemented to fill gaps,
447 and quality scientific information is available to support sound management decisions. The
448 proeesses-ineludeapproach includes:
449 * Identifying Needs — Distinguishing these-eritical-the scientific understandings-and-setentifie
450 proeessesrequired-knowledge critical to aid-restoration success
451 * Identifying Gaps — Evaluating ongoing science programs to determine if there are gaps in
452 research, modeling, monitoring, or science applications for each identified critical restoration
453 science need
454 * Coordinating Actions — Aetions-takente-imprevelmproving the compatibility among
455 programs, te-assist-thereselation-ofresolving conflicting viewpoints, and te-factitate-timely
456 facilitating integration, synthesis, and previsien-efproviding science information fer-to
457 restoration managers in a timely and useful forms
458 * Ensuring Quality Restoration Science — The-process-and-actionsrequired-to-erMaking sure
459 that restoration science is sound, relevant-timely-communicatedinaformuseful for deeision
460 makmg—lclatcs to restoration goals and is | shared among stakeholders—aﬂd—th%&eneﬂs—req&weé
461 < :
462
463
464
465 p%ehmmamesw&ef—ﬂ%needs—rde%ﬁe&ﬂen—&ctlon 3 1 descrlbes the process for 1dent1fy1ng
466 needs. Section 3.2 describes the process for identifying gaps and actions. Section 3.3 lists the
467 subset of needs, gaps and actions identified in this first phase of the Plan. This section will be
468 completed for the full suite of needs and gaps in the second phase of developing the plan. Section
469 3.3 also describes the needs for developing and sharing consistent, sound scientific information, and
470 tracking progress in filling gaps. These needs will also be completed in Phase II.
471
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472 3.1 Needs ldentification Process

473 A major component of this Plan is the implementation and testing of an objective strategy for

474 identifying the science needs critical for restoration success as defined by the Task Force goals and
475 subgoals.

476

477 The SCG used two approaches to identify science needs and gaps. One approach relies upon

478 current understanding of the cause and effect relationships in the ecosystem to identify research,
479 modeling, and monitoring needs and gaps. The second approach uses SCG-member science and
480 management expertise to identify science application needs and gaps. Many of the latter were
481 identified based on the experience of SCG members including their participation in the RECOVER.
482

483 Tweo-pacallelproeesseswercuscd-to-identifi-seichee

484 %@—&Wﬁﬁd@%ﬁeﬁ%ﬁekﬁ%d%}mg? South Florida Conceptual Models

485 and-moenitoringandrelied-on-The first approach 1. Total System

486 relies upon a consensus understanding of hew-the 2. Big Cypress Regional Ecosystem

487 cesadepLopetione The veeond seonen nldean e ] 3. Biscayne Bay

488 seience-apphication-and relied-on-the-expertise-and 4. Caloosahatchee Estuary

489 experience-of the SCG-members: 5. Everglades Mangrove Estuaries

490 6. Everglades Ridge and Slough

491 The-first process-uses pfimafi]f‘ theseientifie 7. Florida Bay

492 understanding-of-cause and effect relationships 8. Lake Okeechobee

493 within the system to identify critical science needs 2 [zl Wi Eeeer

494 in research, monitoring, and modeling. Fhe 10. Loxahatchee Wate,rfhed

495 lexi £ 1 _includi he-Soutl 11. Southetn Marl Prairies ' '

496 Elorid . | it diffieul 1 12. St. Lucie Estuary and Indian River Lagoon
497 eempletese}ermﬁeuﬂdefstaﬁdmg—ef—thesystem—To

498 atdnorganize understanding-al-ef the keyrelationships-currently-identified-in-the Seuth-Florida
499 ecosystem-by-seienee-efforts, RECOVER erganizedincorporated these cause and effect

500 relationships into a series of conceptual ecological models (CEMs)-). CEMSs were developed both
501 for the tetal-systemTotal System and varieus-system-typeregions-effor individual subregions

502 within the Seuth-south Florlda ecosystem The Seuth-south Florlda CEMs fepfese&t—theeﬂtteal
503 OEO of the-eeo Ad 3-€o on-ofthe de ;
504 sy%tem—weﬂes—"f—hey—ﬂlustrate the hnks arnong s001etal actlons env1ronrnental stressors and

505 ecological responses;a :

506 explain how and why natural systems in South Florida have been—alrteped—l-n—adéﬂeﬂ—GEMs—e&n
507 changed. CEMs are mtended to be used as planmng tools to gulde and focus sc1ent1ﬁc activities in
508 support h § §

509 eel—leetﬁ%knewledgeef—ﬂ%systemot South Flonda eEcosystem rRestmatlon SCG and other
510 scientists reviewed the CEMs and used them as a filter to identify the-mest-eriticalrelationships—
511 those pieees—e#mfeﬂﬁat}eﬂ—t-hat—afeesseﬁt}&lselence needs requ1red to aﬂdefstaﬁd—m—eféer—te

512

513 e e g ¢ Seee

514 m—mefedetaﬂ—be}ew—successfullv attam the restoration goals of the Task F orce.

515
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The CEM approach for determining which scientific needs are most
critical to restoration success and-strategically-signifieant-is based on
the U.S. Environmental Protection Agency’s (EPA’s) ecological risk
assessment framework, which provides a preeessmethod to evaluate
the rlsks/lmpacts to the env1r0nment from a dﬂﬁﬁer—T—h}s—fP&meweﬂe

Fhe-driving force. The first phase of the EPA preeessmethod,
problem formulation, focuses on the development of CEMs that
explicitly describe these relationships between drivers, the resulting
environmental stressor, and their impacts on ecosystem structure and

models;-even-though-non-quantitative; represent a consensus
understanding of the major pathways that-deseribe-the-effeets

eflinking stressors (e.g., altered hydrologic patterns) enand specific
ecosystem attributes (e.g., wading birds populations). The models
consist of a graphic representation and narrative that describe the
dynamics of the region. The model components areinclude:

*  Drivers — The major external driving forces that have large-scale
influences on natural systems—. Drivers can be natural forces
(e.g., hurricanes) or anthropogenic (e.g., regional land use
programs)

Example of a Path
within the Total
System Conceptual
Ecological Model

Water Management

Altered Hydrologic
Patterns

Modified
Primary & Secondary
Productivity

Wading Bird
Populations

Legend

Driver

Stressor

Ecological
Effect

Attribute

UoUL

*  Stressors — The physical, chemical, or biological changes that occur within natural systems that
are brought about by the drivers, causing significant changes in the biological components,

patterns and relationships in natural systems:

* Ecological effects — The biological responses caused by the stressors:

» Attributes — Subset of the biological components of a natural system that are representative of
the overall ecological condition of a system that can be used to represent the known or
hypothesized ecological effects of the stressors (e.g., fish population in a particular area) and
the elements of the system that have important human value (e.g., endangered species).

Attributes are also known as endpoints

A brief description of the twelve South Florida ecosystem CEMs is provided in Appendix D (See

the 2004 CERP Monitoring and Assessment Plan for a detailed description of the models).

Because of the complexity of the ecosystem and the number of CEMs, the SCG tested this approach
by initially applying it to two efthe-CEMs, the Florida Bay and the Total System CEMs
(Appendices E and F, respectively). The Florida Bay CEM was chosen for analysis since there is
substantial scientific consensus regarding the relationships within this specific, regional CEM (and
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3.2

as result of its attendantlong standing successful science program). Therefore, a greater specificity
(and narrower scope) resulted from the needs and gap identification for Florida Bay. In contrast,
the Total System CEM was used because it addresses the broadest relationships across the South
Florida ecosystem. As a result, the analysis of this CEM allowed the Task Force to begin to focus
on some of the higher order science needs and gaps for the entire ecosystem. It is important to
understand that the CEMs reflect the processes that resulted in the present system condition (i.e., a
retrospective analysis). Additional science needs were identified by SCG members in recognition
of what aspects of the ecosystem were not captured in the CEMS but were likely in the future to
affect the ecosystem as restoration is implemented (i.e., a prospective analysis).

Gaps and Coordination Actions Identification Process

3.2.1 Gaps ldentification Process

A central component of restoration science coordination is the evaluation of whether ongoing
science efforts are addressing the science needs in scope and timeliness to support ecosystem-wide
restoration goals. A gap is identified when information is insufficient, incomplete, or not timely to
address the seieneemanagement needs, or where no effective eeordinationmechanism exists to
exchange information er-and ensure the highest quality science is available to support restoration
decisions. There are also technical science application gaps, such as integration of multiple sources
of data and synthesis of data across different spatial and temporal scales.

The gap analysis consisted of interviews and surveys of partnership and organization-specific
program representatives to evaluate their science initiatives #regardwith respect to each science
need. The gap analysis considered the unique aspects of each type of science. Generally, for
research, modeling, and monitoring, the following criteria were evaluated to determine whether
gaps existed for each need.

* Alignment of science activity goals and objectives to need

* Adequacy of technical depth to address need

* Adequacy of spatial or temporal cover and resolution to address need
*  Procedures followed to ensure the soundness of the science activity

The following criteria were evaluated to determine whether science application gaps existed for
each need.

*  Process used to share the results with restoration managers

»  Effort to synthesize data necessary to address a need

*  Alignment with performance measures or other measures of restoration success

* Required coordination processes for multi-agency efforts

* Alignment of science information generation to restoration management timeline

| 11/09/2004 10
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3.3

3.2.2 Coordination Actions Identification Process

The Task Force coordinates actions through its member organizations. The Task Force has a broad
suite of coordination actions available to address each gap. The action(s) selected depends on the
type of gap identified, and the most effective way to

address the gap. In manysome cases,; existing
partnerships have-been-established-that-can address

Coordination Action Options

e Clarifying roles and responsibilities
W%MWW e Aligning or realigning programs to
paiﬂmefshl-pggm For example, as part of the milestones
implementation of CERP, the U.S. Army Corps of e Convening panels or work groups to evaluate
Engineers (USACE) and the South Florida Water options for addressing technical issues and
Management District (SFWMD) established propose solutions to the Task Force
RECOVER to asSess, Il’lOl’litOI', and evaluate e Developing or modifying partnerships
progress in implementing CERP with the overall o Improving communication mechanisms
goal of ensuring that the goals and purposes of e Sponsoring science conferences and
CERP are achieved. Program managers from workshops to facilitate information sharing
USACE and SFWMD in conjunction with members and clarify technical issues

from the U.S. Environmental Protection Agency
(EPA), National Oceanic and Atmospheric
Administration (NOAA), U.S. Fish and Wildlife Service (FWS), U.S. Geological Survey (USGS),
Everglades National Park (ENP), Miccosukee Tribe of Indians of Florida, Seminole Tribe of
Florida, Florida Department of Agriculture and Consumer Services (FDACS), the Florida
Department of Environmental Protection (FDEP), and the Florida Fish and Wildlife Conservation
Commission (FWC) comprise the RECOVER Leadership Group, which provides management and
coordination for RECOVER activities. Information produced by RECOVER has aided Task Force
efforts to address science issues for South Florida ecosystem restoration. The Task Force
developed actions for addressing each gap identified #n-during Phase [ of this plan. Additional

actions will be developed as new gaps are identified for-in the remainingconeeptaal-medels-future
and n-futere-will be incorporated into subsequent updates of the plan.

Needs, Gaps, and Actions

Using-the proecesses-deseribed-abeve-the- The SCG developed-identified science needs and gaps for

South Florida ecosystem restoration. The Task Force reviewed and approved efthe needs and gaps
and identified appropriate actions for each of the gaps-identified-bythe- SEG-—. This section is
divided into subsections that address the different types of needs, gaps, and actions. Section 3.3.1
describes needs, gaps, and actions for restoration science, and Section 3.3.2 describes needs, gaps,
and actions to ensure quality science. All actions are summarized in a single table in Section 3.3.3.

3.3.1 Restoration Science

Restoration science needs, gaps, and actions were identified for research, modeling, monitoring,
and science applications. Research, modeling, and monitoring science needs, gaps, and actions
were identified primarily through the use of the Florida Bay and Total System CEMs. Science
application needs, gaps, and actions were identified through the use of SCG member experience
and expertise.

3.3.1.1 Research, Modeling, and Monitoring
Needs;-gaps;-and-actions-were-tdentiied-forThis section describes Florida Bay and System-wide-

O11C - O P 0 O 0 Cl
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focusmg on the cr1t1ca1 relatlonshlps that are the basis for the needs Subsequent discussion
describes ongoing activities relative to the needs and the associated gaps. Finally, Task Force
actions are identified for addressing the gaps.

Florida Bay Science Needs, Gaps, and Actions

Background

Florida Bay is a shallow triangular bay with an average depth of three feet and an area of 850
square miles. The bay is bordered on the north by the Everglades, on the east by the Florida Keys,
and on the west by the Gulf of Mexico. The bay is a spatially complex system characterized by a
diverse array of shallow basins, banks, and islands that provide habitat to multiple endangered and
protected species and migratory birds. Florida Bay also supports important commercial and
recreational fisheries resources.

Critical science needs were identified for Florida Bay using the Florida Bay CEM. This model was
developed as a simplified representation of the existing Florida Bay ecosystem through the
examination of extensive historical data and current understanding of ecological processes that gave
rise to the current conditions of the bay. Studies of Florida Bay over the past decade, in particular

| those eoerdinatedconducted since 1994 by the Florida Bay and Adjacent Marine System (FBAMS)
Science Program, have provided a wealth of baseline data on the status and trends of the Bay and
insight into the driver-stressor-effects.

The Florida Bay CEM (Appendix E) shows the central importance of salinity and water quality for
sustaining the health of the Florida Bay ecosystem. Of particular importance within the Florida
| Bay ecosystem are critical benthic habitats (e.g., seagrass beds, and hard bottoms;-and-coral-reefs)
that support key upper trophic level species. A main hypothesis of the Florida Bay CEM is that
| decreases in the volume, and disruption of the timing, and distribution of the water coming from the
landscape have caused systematic increases in average salinity and reduced salinity variability in
some areas of Florida Bay. These salinity alterations resulted in a seagrass population less resistant
to stress;and-thestress. The loss of seagrass habitat has altered the species composition and
diversity of upper trophic levels_of Florida Bay. Progressive nutrient loading may have exacerbated
thesethe seagrass—problemsseagrass problems and changes in nutrient availability may also be
relatedbe related to an-inereased-ineideneethe occurreance of -ef blue-green algal blooms in the
central basins and diatom blooms along the western margin._These blooms may affect the habitat
quality and diversity of upper trophic levels of Florida Bay.

Salinity

| The salinity of Florida Bay is affected by fresh-water inflows from the Everglades, local rainfall and
evaporation rates, and the circulation of water within the bay as well as the exchange of water with
the Gulf of Mexico and Atlantic Ocean. During the last century, water management practices
decreased the volume and disrupted the timing and distribution of freshwater inflow into the bay.
Structures built to support an overseas road and railroad through the Florida Keys reduced the
circulation between Florida Bay and the Atlantic. Understanding the effects of upstream water
management projects and Keys structures on the temporal and spatial scales of salinity distributions
within Florida Bay is essential to making restoration decisions that will support critical benthic
habitats and key indicator species.

Determining the effects of upstream water management projects, as well as the effects of the
| potential restoration of Keys’ tidal passes, requires coupled hydrodynamic and hydrological

| 11/09/2004 12
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701 models. These models need to be capable of accurately estimating salinity and flow fields over a
702 domain encompassing the lower southwest Florida shelf, Florida Bay, and the Florida Keys

703 (including the Florida Keys National Marine Sanctuary). These tools are necessary to rigorously
704 evaluate restoration project alternatives and to manage the region’s coastal ecosystems. Progress
705 has been made with the development of coupled hydrodynamic and hydrological models, which are
706 expected to be operational within the next year as part of the Florida Bay and Florida Keys

707 Feasibility Study (FB/FKFS). An instrumental factor in this progress has been the science

708 coordination efforts ofby the Florida Bay Program Management Committee (PMC) working since
709 the fattersits inception in close conjunction with the FB/FKFS.

710

711 Water Quality

712 Florida Bay and adjacent waters are highly oligotrophic and

713 | may-therefore-be-sensitive therefore to changes in water quality  Oligotrophic ecosystems are
714 (e.g., water clarity and nutrient availability). Increases in systems that have evolved to

715 autrients-nutrient loading as the result of upstream restoration function with low inputs and

716 projects can have deleterious ecological effects (e.g., concentrations of nutrients. These
717 promoting the development of phytoplankton blooms that ecosystems are susceptible to

718 caneuld reduce water transparency and thereby diminish the eutrophication problems.

719 light that seagrass eemmunities-and coral reef symbiotic-coral

720 %eﬂze@maﬂ%ea&ﬁg&%&%%e@ﬁ&%eommunmcs need for photosynthes1s)

721 Nutrient increases can also :

722 macro-algal overgrowth of coral reefs. Of particular relevance is the uncertainty associated with
723 the bioavailability of organic nutrients, in-particular-dissolved organic nitrogen (DON) and the

724 degree to which upstream restoration Wlll affect the input of readily avallablc mor;amc nutl ients
725 ]lkL SO]UblL rmctlvc phosphdtc : : : 2 Rtand- > alpraetice

726

727

728

729 ; ; i i i

730 seaba—dﬁwg—&nd—eﬂa%—nﬁ%me—m Understandmg the 1mpacts of upstream restoratlon
731 projects on water transparency and nutrients -avaiability-is critical to protecting seagrass habitats
732 and coral reefs. Another important factor required to understand water quality dynamics in Florida
733 Bay are the biogeochemical nutrient dynamics occurring at its northern boundary. The mangrove
734 transition zone serves as the northern boundary to Florida Bay, and almost certainly plays a critical
735 role affecting the nutrient loads and chemical species resulting from restoration activities. Water
736 | quality modeling in Florida Bay has not advanced as rapidly as is-netas-advanced-in-its

737 developmentas-hydrodynamic and hydrological modeling.

738

739 Ecological Effects

740 To understand and predict the responses of seagrass communities, nurseries, and higher trophic
741 | function (e.g., forage base for fish-eating birds) in Florida Bay frem-to restoration activities requires
742 the development of ecological models. There are two general types of ecological models:

743 | mechanistic and statistical. Mechanistic models are-models-that-simulate various, interrelated

744 mechanisms affecting an ecological system. SuchThese models are necessaryean-be-used to make
745 rigorous predictions (and explain anomalous outcomes) in non-linear dynamic systems like Florida
746 | Bay. However, ;aproblem-asseciated-with-the-development-of mechanistic models is-that-they-are
747 very complex and difficult to build, partlcularly when multiple dr1V1ng forces indirectly affect the
748 systems. EFerexample-changesChanges in upland water-flow regimes may influence Florida Bay
749 communities through multiple stressors not just salinity but also sineluding salinity-changeswater
750 clarity, nutrients, and contaminants. Statistical models correlate a change in some environmental
751 parameter with a single ecological response or attribute. Fhesestatisticalmodels-They are based on

| 11/09/2004 13
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observed trends in system structure and function and are easier to create. Statistical models have
been developed for pink shrimp in-FleridaBayand a few other species in Florida Bay. In the
interim, until mechanistic models are available, these statisitiealstatistical models will be used to

make the predictions required by the EKFB/FKFS.—The EB/EKES is¢

| 11/09/2004

Florida Bay Needs. Based on the review of the Florida Bay CEM, the following overarching
critical science need was identified:

FLORIDA BAY NEEDS

» To understand and predict the effects of water management, restoration of Key's tidal passes (i.e.,
Flagler's Railway [Key’s Fill]), local development, and agricultural practices on Florida Bay’s:

1. Salinity
2. Water Quality (e.g., light, nutrient availability)

3. Seagrass communities, associated nurseries (e.g., pink shrimp), and higher trophic functions
(e.g., forage base for fish-eating birds)

The three major ongoing science efforts addressing Florida Bay critical science needs are the
FBAMS Science Program, the Southern Estuary Module of the CERP Monitoring and
Assessment Plan (MAP) (Part 1), and the FB/FKFS. For the last 10 years, the FBAMS Science
Program has been leading and coordinating the research, modeling, and monitoring efforts for
Florida Bay. In 1994, the Florida Bay Program Management Committee developed the first
interagency science plan for the bay. This was markedly revised in 1997 into a Strategic
Science Plan. That plan was updated recently into the 2004 Strategic Science Plan for Florida
Bay. The new plan focuses on five science areas linked to ongoing or planned modeling
effortsprierities: physical processes, water quality, benthic habitats, higher trophic levels, and
mangrove-estuarine transition processes.zene—_In addition, and because of the underlying
sensitivity to hydrodynamic models of shallow systems to local bathymetry, information is
needed on the dynamics of Florida Bay’s mudbanks stability or change, including the response
to local sea level riseisneeded.

The CERP MAP is intended Fhe-purpose-oef- CERP-MAP is-to-provide-the-datarequired-to

regularly assess the performance of CERP by providing the sustained physical, hydrological,
and biological observations required to calibrate and validate models, conduct adequate
ecological assessments, and support adaptive management. . The implementation of the MAP
will generate scientific and technical information to evaluate CERP performance and system
responses and to produce assessment reports describing and interpreting the responses. Fhe
MAP describes monitoring aspects and supporting research, and briefly describes the
assessment process. The Southern Estuary Module of the MAP focuses on Florida Bay,
Biscayne Bay, and the southwest Florida coast. The MAP was-designed-and-is-being
implemented-with-the-assumptionassumes that existing monitoring will continue with
existing funding sources and that partnering agencies will contribute funding and/or will
participate in implementation of the MAP.

The FB/FKFS purpose is to determine what modifications are required to successfully restore
the water quality and ecological conditions of the bay, while maintaining or improving
conditions in the Florida Keys. The FB/FKFS relies on the development ef complex
hydredynamicof hydrodynamic, water quality and ecological models that integrates existing

data. The FB/FKFS is a joint effort lead by the B-S-Army-Corps-of Engineers(USACE Y-and
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| the Seuth-Flerida-Water Management Distriet-{ SFWMD) that is scheduled to be completed by
late 2005.

| B Florida Bay Gaps. The review of the above critical science needs, associated uncertainties,
and ongoing science efforts identified three major gaps for Florida Bay.

FLORIDA BAY GAPS

» Completing-theFully implementing critical seienee-elements efwithin the Florida Bay and Adjacent
Marine Systems (FBAMS)-Strategiclnieragency Science Plan and its evaluation of current
restoration plans {CERP-1)-and alternative plans Pregram-(e.g., DON availability, mudbank evolution
and improved bathymetry)

| *— Fully implementing and sustaining the -Maintaining-thefull scope-and schedule of the
CERP/RECOVER Monitoring and Assessment Plan (MAP) for the Southern Estuaries. Less than
50% of the funds required to do this are in the CERP/RECOVER budget. Additional Task Force
coordination and agency actlons commitments are required to fully implement and sustaln

RECOVER/MAP M

« -Sustaining critical elements within the Florida Bay -and Adjacent Marine Systems Interagency
Science Program andC eempletingeompletioncompletion of the Florida Bay and Florida Keys
Feasibility Study (FB/FKFS) water quality model en-time-to-meet-in accordance with the Feasibility
Study Project Schedule to provide timely recommendations to upstream CERP projects.

The FBAMS science plan and the FB/FKFS are focusing efforts on the development of models,
and the key information needed so that they can be used to guide restoration planning and
implementation. Without approprlate models, proactive evaluatlons of restoration alternatives

cannot be conducted ﬁkpiﬁe’v‘ld%%he

B Florida Bay Actions. To address the three gaps identified for Florida Bay, the SCG
recommends the Task Force:

FLORIDA BAY ACTIONS LEAD MILESTONE
| * Review the-FB/FKFS model progress, implementation of  Task Force 12/04

the CERP MAP for the Southern Estuaries, and the
FBAMS Strategic Science Plan

| Total System-Wide Science Needs, Gaps, and Actions

Background

| Total System-wide addresses the entire area under the purview of the Task Force and includes the
lands and waters that extend from the Kissimmee Chain of Lakes through Florida Bay and the reefs
southwest of the Florida Keys, as outlined in the Scope in this Plan. Fe-identifyyrneeds;theThe SCG
used the CEM for the Total System (Appendix Fy—Fhe-SE€G-identified-) to identify four major
topical areas-te-evaluater: water management, land use management/development, nutrients, and
spatial extent. The SCG further identified exotic and invasive species and contaminants, from a

| prospective analysis of critical Total System-wide needs that are not fully represented in the Total
System CEM but pose a threat to restoration success.
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Water Management

Water management aetivities;-as-constrained-by-operations and

the current structural system of levees, canals, and roads have
substantially altered hydro-patterns in South Florida freshwater Detritus are-consists of
wetlands. Alterations include a reduction in the total volume of fragments and particles of
water available to natural wetlands-and, changes in the natural decomposing organic matter,
temporal and spatial patterns of water depth, distribution, and which can be very important for
timing of flows-in-al-Seuth-Florida-wetlands—The-combined the support of aquatic food webs
effects-of operational practices, and structural features-have and in the formation of

shifteda shift from slow-moving sheet flows to point source SIS, [HERES &l E mEer

releases-of fresl | ! sourcetof detritus in wetland
resultingin—. This has resulted in unnaturally abrupt changes in _ccosystems:

salinity levels—Fhe-integrated-effeetsfrom- in the estuaries and

adlacent Wctlands The overall cttect of Water management act1V1t1es e ]

stressors such as natural fire patterns nutrient cycling, and product1v1ty/decomposmon dynamics);
whieh. This has caused drastic changes in the shape and quality of habitats. Understanding the
relationship of water management activities to salinity regimes, nutrient dynamics, sediments,
detritus, and ecological attributes of wetland systems is essential to making restoration decisions.

Land Use Management/Development

Land use management/development has altered landscape patterns and processes. Changes in land
use and new land development can alter hydrologic and fire patterns. Runoff from development or
from agricultural lands can cause increased inputs of nutrients, pesticides, and other contaminants
to the system. The combined effects of restoration projects and continued development in South
Florida will continue to create challenges to restoration success. Understanding and predicting the
effects of land use management/development teon landscape and hydrological patterns and
processes is critical to ensuring restoration success.

Nutrients

t life— 1 1 trient £ ilal] Anthropogenic eutrophication is over
it ] . ]’ £ . . | stimulation of primary production caused
9 9 b

by excess nutrients introduced to a water
body by human activity. The excess
nutrients may cause undesirable shifts in
the composition of the plant community,
or promote hyper production of plants,
which accelerates organic decomposition

e e e Dee Ll e s s mniann 2o
example-elevatedElevated levels of phosphorus and

nitrogen introduced #te-by human activities (i.e.,
anthropogenic sources) and transported through the South
Florida ecosystem have substantially altered community

| 11/09/2004

structure and composition, and natural system patterns of
productivity in freshwater and estuarine ecosystems.

IneludedamengadverseAdverse responses have-beena
ehange-include changes in species dominance #-marsh

communities-from sawgrass and-slough-communitiesto-a

reducing dissolved oxygen concentration
in the water body. Both decrease the
quality of aquatic habitats.

cattail-dominated-community,a-shiftto cattails, shifts in species composition in periphyton mats

from green algae/diatom communities to calcitic blue-green algae communities, and an increased
frequency of extensive algal blooms in Lake Okeechobee and in estuaries. These changes have
resulted in structural degradation of wading bird foraging habitat, changes in rates of biological
processes, altered food webs, and reductions in secondary productivity. Understanding the system-
wide transport, transformation, and effect of nutrients is critical to adequately addressing
anthropogenic inputs and their impacts and differentiating between anthropogenic and natural

effects.
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874
875 Spatial Extent
876 The large spatial extent of South Florida natural areas was
877 essential for supporting genetically and ecologically ALl (REC L/ 51 [l el
878 viable populations of species with narrow habitat which organic material is produced by
879 requirements (e.g., Cape Sable seaside sparrow) or large plants and algae through the process of
880 feeding ranges (e.g., Florida Panther). Extensive space, in photosynthesis. s

O R . . . Secondary productivity is the rate at
881 comblnatlon with regional differences in topography gnd which organic material is produced by
882 physwal geography patterns, creatF:d the range of habitat Sl fra raesie Gaat
883 options that supported levels of primary and secondary
884 productivity necessary to sustain highly mobile animals
885 during variations in seasonal, annual, and multi-year rainfall and surface water conditions.
886 Reduction in spatial extent of natural wetlands and system fragmentation (i.e., creation of unnatural
887 boundaries such as the eastern protective levee) has drastically reduced the system-wide capacity
888 for water storage, altered natural patterns of flow direction and volume, and impacted water supply,
889 flooding, and drainage options. These alterations in hydropatterns have resulted in shortened
890 hydroperiods and overdrained wetlands, especially in higher elevation marl and cypress prairies. 5
891 These alterations have also reduced total system levels of primary and secondary aquatic
892 production, redueed-habitat options for animals with large foraging ranges, redueed-regional
893 carrying capacity for animals with specialized or limited habitats, and-redueced-system-wide
894 biodiversity, habitat diversity, and connectivity at regional levels. Understanding the impacts of
895 changes in spatial extent and fragmentation to primary and secondary productivity, population
896 dynamics, and biodiversity is essential to making restoration decisions that protect upper trophic
897 species.
898
899 Exotic and Invasive Species
900 Non-native species can severely affect the health and
901 sustainability of an ecosystem. Non-native species can SO CETETE 57 (5 WS Ul
902 become invasive when introduced to a new ecosystem. num?er el !nd'v'dua’,ls @7 elEtEml mee )
903 The reasons some species become invasive and others do Sp,ec'es a g|\{en environment can sustain
904 not is not well understood by science, and there are without detrimental effects.
905 several theories to explain the possible biological and
906 ecological underpinnings of invasion. Invasive species have been documented to displace native
907 species often by competing with them for space, light, and nutrients. In severe invasions, they may
908 eliminate local populations of native species and in some cases have caused species extinctions.
909 They often alter the structure and function of the ecosystems they invade. These effects can change
910 the physiographic character of the ecosystem by affecting parameters such as soil composition and
911 chemistry, sedimentation and erosion rates, fire regimes, water quality, and hydrology. Examples
912 of plant species considered major invaders of the South Florida ecosystem include Melaleuca
913 (Melaleuca quinquenervia, (Cav.) Blake), Brazilian pepper (Schinus terebinthifolius, Raddi), and
914 Old World climbing fern (Lygodium microphyllum (Cav.) R. Br.). Some of these species affect the
915 ecosystem in unique ways. For example, dense forests of Melaleuca are known to alter local
916 hydrology by producing large amounts of organic debris, which can increase soil depth and alter
917 soil composition. Melaleuca leaves also contain highly volatile oils that can support fast moving
918 crown fires. When invaded by Melaleuca, native forests that do not normally burn can become
919 susceptible to fire due to its presence.
920
921 Approximately 33 percent of all plant species in Florida are non-native and approximately 26
922 percent of all mammals, birds, reptiles, amphibians, and fish resident in South Florida are not native
923 to the region, giving Florida and its ecosystems one of the largest populations of non-indigenous
924 species in the world. Understanding the interactions between invasive species and the ecosystems
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925 and habitats they invade and the properties of an ecosystem that affect the ability of the invasive
926 species to establish and spread is critical to predicting which species may become invasive and for
927 developing effective restoration activities that will help control existing exotic and invasive species
928 and prevent new introductions.
929
930 Contaminants
931 Contaminants are introduced to the South Florida ecosystem from land use practices and
932 atmospheric inputs. Contaminants ean-include but are not limited to pesticides, herbicides, and
933 heavy metals, such as mercury. Ferexample;seureesSources of mercury include atmospheric
934 deposition from industrial and waste incinerators, while runoff from agricultural and urban
935 | activities can carry exeess-pesticides off site. Mercury contamination and bioaccumulation (e.g.,
936 from methyl mercury) are pervasive in sediments and aquatic food chains throughout most of South
937 | Florida’s ecosystem, and pose a risk fer-of chronic toxicity to humans and top predators that
938 consume fish. These contamlnants have been shown to 1mpact the health of anlmals and plants
939 throughout South Florida.
940 unregulated chemicals, such as antlblotlcs—whieh—afebemg—Eeeegm—zed— and honnones are
941 becoming a serious concern because of their widespread use, their biological effects in low
942 concentrations and their potential te-impaet-the-environmentimpacts on animal populations. These
943 contaminants are referred to as emerging pollutants of concern (EPOCs). Restoration-induced
944 changes in delivery patterns or use of alternative water sources (e.g., reclaimed wastewater) may
945 represent-new-sourees-of contaminants-and-riskspose a risk to restoration by introducing
946 contaminants. Understanding the impacts of sub-lethal levels of contaminants and biogeochemical
947 processes that determme the fate and transport of these contamlnants is essentlal to deienine
948 : ats-to-protect the
949 blologlcal communltles of the South Florida ecosystem.
950
951 | B Total System-wide Needs. Based on the review of the Total System CEM and a prospective
952 review of other factors that may influence ecosystem restoration, the SCG identified the
953 following System-wide needs:
954

| TOTAL SYSTEM-WIDE NEEDS

» To understand and predict the effects of water management activities on salinity regimes, nutrient
flows, sediments, detritus, and the ecological attributes of wetland systems (e.g., habitat diversity,
submerge aquatic wading birds, soil accretion)

| » To understand and predict the effects of land use management/development have-on landscape
patterns and processes (e.g., hydrological patterns, nutrient dynamics, fire patterns, wetland edge
patterns, and community structure and function)

» To understand and predict the system-wide-effect of restoration activities on the transport,
transformation and effects of nutrients (i.e., nitrogen, phosphorus) frem-resteration-activities-across
the South Florida ecosystem

» To understand and predict the effects of altered spatial extent to-system-widelevels-of primary-on
the production and secendary-productionto-suppertavailability of food for upper trophic-level species

» To understand and predict the effects of habitat fragmentation on plant and animal population
dynamics including but not limited to gaining a better understanding of the impact of fragmentation
on populations of species requiring expansive contiguous habitats (e.g., Florida Panther, alligators,
Cape Sable sparrow, etc.)

» To understand and predict the effects of loss of spatial extent on system-wide-carrying capacity and
biodiversity
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| TOTAL SYSTEM-WIDE NEEDS

» To understand and predict the effects of altered-loss of spatial extent te-the-system-wideon water
- capability to-store-water for-natural/human-system sustainability

» To understand the interactions between invasive species (current and future invaders) and the
ecosystem and habitats they invade, and develop a means to predict which species may become
invasive and threaten ecosystem structure or function

» To understand the properties of the ecosystem and habitats that affect the ability of invasive species
to establish and spread and which habitats are more vulnerable to invasion

» To understand and predict the interactions-betweeneffects of regional scale population growth and
development activities (e.g., land and water use, changes in demographic patterns, changes in
agricultural practices;-ete-}-and-) on restoration activitiesand ecosystem sustainability.

» To understand and predict the effeetseffect of restoration activities on the fate, transport and effect of
contaminants (e.g.,-changes-in-bicavailability-er-bioaccumulation-of pesticides, metals, and emerging
pollutants of concern [EPOCs]) resulting-from-the-implementation-of restoration-activities

955

956

957

958

959

960

961 B Preliminary Total-System Gaps. The review of the above critical science needs and ongoing
962 science efforts resulted in identifying three preliminary Total-System science gaps — water
963 quality, monitoring, and hydrological model improvements—. The SCG will conduct a full gap
964 analysis of the Total-System needs in Phase II of the development of this Plan.

965

966 CERP recognized the importance of having an integrated water quality plan that identifies

967 water quality targets and management measures to ensure water quality is linked with

968 hydrologic restoration. The planning activity that will lead to the water quality plan is the

969 Comprehensive Integrated Water Quality Feasibility Study (CIWQFS). The CIWQFS will
970 evaluate all ongoing plans, programs, and projects throughout the South Florida ecosystem that
971 address water quality, including permitting programs and State, regional, and local planning
972 efforts. Completion of the CIWQFS will be critical to ensuring a coordinated approach to

973 addressing water quality in CERP and can be leveraged by the Task Force for broader

974 coordination across all South Florida ecosystem restoration activities.

975

976 RECOVER has developed a Monitoring and Assessment Plan (MAP) for CERP. The purpose
977 of the CERP MAP is to provide the data required to regularly assess the performance of CERP.
978 The MAP describes monitoring requirements and implementation of the MAP will generate
979 scientific and technical information to evaluate CERP performance and system responses and
980 to produce assessment reports describing and interpreting the responses. The MAP was

981 designed and is being implemented with the assumption that existing monitoring will continue
982 with existing funding sources and that partnering agencies will contribute funding and/or will
983 participate in implementation of the MAP.

984

985

986

987
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Several tools have been developed to describe the current understanding of pre-C&SF

hydrology. -the most significant of which is the Natural System Model (NSM). The NSM was
developed using the hydrologic model developed by the South Florida Water Management
District to predict hydrologic changes in the Everglades based on operational and structural
changes in the C&SF Project. The model was modified based on the best available data to
reflect the conditions in South Florida prior to the implementation of the C&SF Project. The
NSM estimates the pre-drainage hydrologic responses of the Everglades—. The NSM is
valuable in designing features to achieve restoration, and its use allows for meaningful
comparisons between the responses of the natural, pre-drained system to that of the managed
system=. For part of its domain, improved topography is being incorporated into the NSM. It
is not vet clear whether this is sufficient. Moreover, there remains a concern that the NSM does
not yet adequately address the hydrologic transition from the wetlands to the coastal areas.
This is essential to accurately predict the inflow of freshwater to Florida Bay.

TOTAL SYSTEM GAPS

» Completing the Comprehensive Integrated Water Quality Feasibility Study (for both contaminants
| and nutrients) in the South Florida eEcosystem-

» Maintaining the current scope and schedule for the RECOVER MAP, including the monitoring not
| funded by CERP but by the other Task Force member organizationsageneies

areas and to include appropriate elevation data to create a more accurate representation of the
natural system baseline

‘ » Refining the natural system model (NSM) to adequately address transition from wetlands to coastal

The CIWQFS and the CERP MAP focus on two topics of importance to the Task Force. The
Task Force will review the CIWQFS at their December 2004 meeting to evaluate its status and
whether additional coordination actions are necessary to complete the study. The SCG
recommends a similar review of the RECOVER MAP.

B PreliminaryInitial Total System-wide Actions. The Task Force identified the following two
initial actions:

TOTAL SYSTEM ACTIONS LEAD MILESTONE

* Review current status of the Comprehensive Integrated Task Force 12/04
Water Quality Feasibility Study and implementation of
the CERP MAP

»
Q
@

* Work with implementing organizations to address
necessary improvements in the NSM

9/05

3.3.1.2 Science Applications
Seience-applications-ensure-that theMethods are needed to synthesize and communicate scientific

information is-synthesized-and-conveyed-formakingto make management decisions and evaluating
evaluate : restoratlon progress Thls typ%ef—aetwr@—mcludes th%develepme&t—ef—m&}&p}%teels

ef—thes&tee}s—memé%pfedﬂets—sueh—&s-mdlcators of restoratlon success—b&sed—eﬁ—th%bes%
understandingof the-system-(e-g-as-demenstrated-in-CEMs), performance measures, restoration
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1022 endpoints, ecosystem baselines, assessment-protocols for evaluatingassessing the overall success of
1023 restoratlon based on momtorlng indicators and cornparlng them to restoratlon endpoints. Fhree
1024 et : ; ; Indicators are needed to
1025 evaluate the followmg:
1026 = Stressers—e  Effects of stressors on the natural system — typically physical attributes (e.g.,
1027 salinity in water bodies)
1028 + ChangesAlterations in ecological conditions — typically biological attributes (e.g., robust
1029 microbiological colonies sufficient to support increasingly complex life forms in the food
1030 chainnumberof-various-wading birds)
1031 +—Progress-in-providing for-other-water-related-+ Changes in water supply to meet urban and
1032 agricultural needs efthe-region—typically-attributes-of the builtenvirenment{(c.g., frequency
1033 of water supply restrictions in urban and agricultural areas)
1034
1035 :
1036 mteﬁekated—as—pafts—eﬁﬂ%eeesystemlndlcators must have assoc1ated restoration endpomts a plan
1037 for momtormg the mdlcators to detect change and a means to assess multlple mdlcators and are-aH
1038
1039 ma&tak%up—te—ﬁftlyﬁﬁeafs—te—feah—zﬁelntegrate the results to evaluate over: all restoration success.
1040 Baselme condltlons must be usefui,—themeasured in tel ms of indicators must-have-associated
1041 H ke e H phoe sl
1042 : neasuremen e-ind
1043 : 0
1044
1045
1046 .
1047 order to use indicators to determine change. Indicators to measure both short-term and long-term
1048 change are needed.
1049
1050 B Science Applications Needs. The FaskFereehas SCG identified the following two eritieal
1051 initial science application needs:
1052
SCIENCE APPLICATIONS NEEDS
| » To have-an-approachfor-evaluatingenable evaluation of overall South Florida ecosystem
restorationeEcosystem rRestoration progress threugh-the-use-ef Systemby developing system-wide
indicators and restoration endpoints.
‘ that—haa*e—msu#ed—m—eu#ent—een@tlen& To develop Conceptual ecoloqmal models for aII south
Florida subregions:
1053
1054 An initial set of indicators was selected for inclusion in the 2002 Task Force strategy document
1055 and in the 2000-2002 biennial report to Congress, the Florida Legislature, and the councils of
1056 the Miccosukee and Seminole Tribes. With-the-exeeptionMost of the-indicatorfor-threatened
1057 and-endangered-speeies;-these indicators were based on a RECOVER baseline report prepared
1058 in 1999 and revised in 2001. They were selected for inclusion in the 2002 Task Force strategy
1059 document and biennial report because atthe-tirne-they were believedthought to be amensthe
1060 mestindicative of natural systern functlomng throughout the reglon asa whole and ameﬂg—the
1061 : Aning :
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As-stated-in2002-these——. These initial were-preliminary-indicators-that were expected to be
refined as more information became available.

; Since 2002)-a-great-deal-of
medel—mg—&ﬁd—aﬂ&Lyﬁs—haserea{ed— new mformatlon has become available that will be used to

improve the initial set of indicators and to identify mere-aeeurate-other measures of restoration
success. The ongoing discussion about indicators includes (1) how best to use them, (2) which
ecological attributes are most appropriate and useful as indicators (especially the degree to
which their future status may be predicted by reliable models), and (3) how to analyze and
report the data in the most effective way for restoration management purposes.

RECOVER is identifying indicators to be used to assess restoration progress attributable to

CERP and to adaptively manage the-CERP-pertion-oftherestoration-effort-over time—New

suidelines-outlinedinthe-. The Programmatic Regulations for the Comprehensive Everglades
Restoration Plan haveresulted-inaset-ofrecommendedcontains indicators for interim goals

(defined in -the regulations as means of measuring restoration success) and interim targets
(defined as means of measurmg progress in providing for other water-related needs). These

indicators are now under review-. Fhereviewproeess—whichineludes-This is a scientific and

public review of these indicators to ensure their comprehensiveness and appropriateness te-for
determlmng restoration success;-is-expected-to-continne-into-the fall £ 2004. A peerscientific
review panel will be charged with assessing the seientifie-validity of the indicators and
providing comment on the presentation of these indicators to the public. To further assess the
utility of the indicators, the RECOVER scientific teams will use five-year incremental model
runs to “observe” trends in the indicators over the life of the CERP. Once interim goals have
been established by the Secretary of the Army, the Governor of Florida, and the Secretary of
the Interior and interim targets have been established by the Secretary of the Army and the
Governor of Florida, thethese indicators will be used for system-wide assessment of CERP
projects to support planning and adaptive management:--. Additional-seientific-and-technieal

information-about-arcasnot-covercd-by-the- CERP-is-being

While the SCG and the Task Force may use or adapt some of the indicators developed and
feﬁﬁedfor CERP by e g o W .

abe&t—a#ea&not covered bv %heCERP are %heNa{&Fal—System—Medel—aﬂd—theG%needed to

address the three strategic goals in the Task Force Strategy. For example, indicators will be
needed to help evaluate the success of the Multi-Species Recovery Plan.

CEMs have been developed and reviewed for the majority of subregions in the South Florida
ecosvstem The F lorida Kevs 1S the onlv subreglon that does not vet have a CEM. The NSM
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Fhe-combination-of the NSM-and-CEMs are essential tools te-assistingin-the-developmentand
use-of indicators-and restoration-endpetntsfor identifying science needs and gaps.

Science Applications Gaps. The review of the above critical science needs and ongoing
science efforts identified three-two majer initial science application gaps:

SCIENCE APPLICATIONS GAPS

» Developing and using Task Force-level system-wide indicators and restoration endpoints to include
performance measures, monitoring, pre-restoration baseline, and assessment protocols to evaluate
restoration progress.

natural-system-baselines Developing a conceptual ecological model (CEM) for the Florida Keys and
using it to identify science needs and gaps.

The Task Force recognizes that restoration must be based on the best science available and that
this will require use of adaptive management principles to continually incorporate new
knowledge as it becomes available-. In August 2004, the Task Force assigned the SCG with
the task of reviewing new information and providing recommendations for revising the Task
Force system-wide indicators reported in the 2002 strategic plan and biennial report. The SCG
was tasked with designing an open process that will provide ample opportunity for peer review
and public input in the recommendation of a comprehensive set of system-wide indicators.
After this has been done, the SCG will coordinate the development of restoration end points
and timelines that will be used to measure success. The SCG is required to address the
following:

*  Convert the approved indicators to performance measures by adding desired restoration
targets or endpoints to each, and setting a timeline for achieving the restoration end points

* Design a system-wide monitoring plan, or build on existing monitoring plans, to measure
responses by the selected indicators throughout the implementation of restoration programs

*  Concurrently with designing a monitoring plan, or as additional monitoring information
becomes available, characterize the pre-restoration condition (baseline) for each of the
approved indicators. _This baseline will define the condition of the indicator prior to the
initiation of restoration efforts, as a basis for determining whether changes that are
measured are due to the natural variability of the indicator or due to real change that may be
linked to restoration or other changes in the environment.

* Design an assessment protocol that can be used to interpret and integrate the results from
measurements of multiple indicators, in order to provide an overall assessment of

systemwidesystem wide performance
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1150 *  Produce periodic (annual/biennial) assessment reports using these protocols. Because of
1151 the nature and importance of these conclusions, this document will require a period of
1152 public input and peer review.
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164 B Science Applications Actions. To address the threetwo science applications gaps, the Task
1165 Force has directed requested the SCG to develop system-wide indicators and restoration
1166 endpomts by December 2005, and %heSGG—reeemmends—th%FasleFefeedﬁeeted—#%GG—them
1 167 = . . n 3o . :
1168 NSM—aﬁd—to develop a fully Vetted Florlda Keys CEM by Septernber 2005
1169
SCIENCE APPLICATIONS ACTIONS LEAD MILESTONE
+ Design an approach for developing system-wide SCG 12/04
indicators and restoration endpoints
» Implement approach to develop system-wide indicators SCG 12/05
and restoration endpoints
o bleploibmelomontine crconizatione o odclione SCG 09/05
. . NSM and
develepDevelop a fully-vetted-CEM for the Florida Keys
1170
1171 3.3.2 Ensuring Quality Science
1172 i
1173 i i i ;
1174 makmg—deetﬁeﬂs—The quahty of restoratlon de01s10ns 1S dependent dlrectly on the quahty of the
1175 supporting scientific information. Seienee-aetivitiesthatsuppertSouthFleridarestorationgenerate
1176 vast-amounts-of diverse-data-and-informatien—Task Force member organizations generally use
177 standard quality assurance/quality control procedures for collecting and analyzing samples and
1178 managing data—. Agencies generally also use traditional peer reviews to assure the quality of
1179 research proposals and publications—. Peer review is an independent evaluation of scientific work
1180 by other qualified scientists to assess the validity of the scientific activity (e.g., research project).
1181
1182
1183 Thereisaneed-for-Science activities that support South Florida restoration generate vast amounts
1184 of diverse data and information-—. -Coordination of this information at the Task Force level depends
1185 upon agencies using these standard quality assurance/quality control procedures. There are no
1186 generally established standards for independent scientific reviews and synthesizing and
1187 commumcatmg 1nf0rmat10n among agenmes ’efeteeel—aﬁehed—aeress—aﬁene}es—teeﬂsﬂretha{—thﬁ
1188 o 0 quireq ¥ a is
1189
1190
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1191
1192
1193 2 ;
1194 resterat}en—traekrng—th%Quahtv science also encompasses the tlrnelV sharrng of 1nformatron A
1195 protocol is also needed to track progress fnadern addressmg science gaps—ameng—th%mu%tr-p}e
1196 Aniza :
1197
1198
1199
1200 Sl meree e e st e s e el o UL
1201 preeessesroften—pattemed—afteFmdﬂstw—&s%staﬂdard Sound science requires that data,
1202 . 1 iallvimpl 1 di —ﬁﬁ I facts, or conclusions to support
1203 1diti 1 1 £ L decision are the results of studies that
1204 assurance/quality control proced fe | ! have: . .
1205 analyvzing-samples-and-managing-data-generated-fe-g— ° ey te.Stable e

e Systematic and well-documented
1206 staﬁd-&rdi—zat}eﬂ—ef—meﬂftermg—aﬂd—s&mp}mg—metheds); . experimental, monitoring or
1207 orgam%aﬂens—aﬂd—pafmershfps—{egTPcEGG%LER%ﬁ_%gw analytical methods
1208 shoosm el Do e lne el dhe e o b ide sl Appropriate data analysis tools
1209 peerrevicws—Independentseientifie review-to-assurethe (e.g., models);
1210 gquality of research proposalsand publications—Peerreview o Results that support the
1211 i Fiew-is-ani an-i valuati conclusions
1212 sebepiespapls b ot e Ul ebopin Lo s e e Results that can be used to
1213 validity-of the-seientific-activity-(c.g rescarch-projeet): evaluate the hypotheses
1214 . o . .
1215
1216
1217
1218
1219 Ecosystem restoration requires more complex scientific activities that are focused on decision
1220 making. It requires the synthesis of information from many different scientific studies, from
1221 different organizations (with potentially different QA processes), and across differing scientific
1222 drscrphnes to make reglonal and ecosystem w1de decrs1ons Eeesystem—resterat}en—requ&es—the
1223
1224 ;
1225 routlne and reqaﬁes—that—proeesses—beesﬁabhshed%o—nmprex%eonsﬂteneyl equire additional
1226 approaches to ensure quality in the-appleation of QA—In-addition, it requires-thata-process-be
1227 developedforreselvingscience information. -It may also include a means to resolve differing
1228 opinions{e-g-technical disputes)and-confhietinginformation-scientific interpretations.
1229
1230 B Quality Protocols and Independent Reviews Needs. Based on the assessment of the current
1231 procedures for quality assurance and independent review, the following critical science needs
1232 were identified:
1233

QUALITY PROTOCOLS & INDEPENDENT REVIEWS NEEDS

« To-haveDevelop coordinated processes to ensure that restoration science conducted at the
organizational (e.g., Ffederal, Sstate, or Ftribal) level is sound because it has been subjected to
appropriate quality assurance protocols, and that there is a process in place for resolving conflicting
opinions and information.
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QUALITY PROTOCOLS & INDEPENDENT REVIEWS NEEDS

» Fo-have-the-ability-to-establishEstablish a process for independent technical reviews of FaskFerce
seientifically-basedrestoration science products erte-eenveneand the convening of independent
panels to provide advice on specific technical subjects.

The Task Force identified a need to have quality science to make management decisions. Thus,

the Task Force has directed the SCG to identify a means to ensure that programmatic science
issues receive independent scientific review. In addition, where differences in scientific
interpretation occur to also develop a means to resolve the conflicts in the interpretations and
make irresolvable conflicting information obvious.

The Task Force has the ability to organize independent reviews. The Task Force has used this
ability in the past to convene the National Research Council Committee on the Restoration of
the Greater Everglades Ecosystem (CROGEE) and topic specific workshops, such as the avian
workshops held in 2003. The Task Force will continue to exercise this ability, as needed, to
support quality assurance in order to guarantee that high quality information is used in
restoration decision making.

B Quality Protocols and Independent Reviews Gaps. The review of quality protocols and
independent reviews needs have identified one major gap:

QUALITY PROTOCOLS & INDEPENDENT REVIEWS GAPS

| » Developing system-wide protecelsfor-organizational level protocols for assuring quality science
programs

The major gap identifiedliesin-developingis cross-—-agency protocols for erganizatienal-evel
quality assurance for-the-of science eonduetedin-Seuth-Florida-ecosystemrestorationproducts.

In developing these protocols, the SCG must not only determine the best procedures to ensure
quality science but also examine what options exist for promoting the consistent application of
these procedures on a system-wide basis.

B Quality Protocols and Independent Reviews Actions. To address the gap identified for
| quality protocols;:-the SCEGrecommends-the Task Forece-direct-them-to::

QUALITY PROTOCOLS & INDEPENDENT REVIEWS ACTIONS LEAD MILESTONE

» Develop system-wide protocols for organizational level quality SCG Complete as Part of
programs Phase Il of the Plan
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1271 3.3.2.2 Information Sharing

1272 A second way to ensure quality science is to develop a system to support the efficient and timely
1273 sharing of relevant scientific information among organizations participating in restoration activities.
1274 Sharing of research, modeling, monitoring, and science applications information in a timely manner
1275 is invaluable for making sound management decisions. It allows decision makers to consider the
1276 newest and best scientific information to evaluate restoration progress and make adjustments if
1277 necessary. Sharing relevant information as it becomes available also minimizes the potential for
1278 unnecessary or duplicative scientific efforts among the organizations involved in ecosystem

1279 restoration.

1280

1281 A variety of methods exist that can be used for the timely and efficient sharing of information from
1282 South Florlda ecosystem restoration prOJects Fe%aeampl%preeedwes—that—a&le&#e&ﬂy—aeeess—and
1283 aFing : ; Rae :

1284 eee#dmatfeﬂ.—Such aetrensmethods 1nelude sharlng of prov1s1ona1 pre-pubheatlon,—pest—QA#QG
1285 data through methods like regional workshops and meetings, regional newsletters, or internet-
1286 available data, abstracts, and reports outlining results of South Florida restoration projects. One
1287 obstacle to overcome in this procedure, however, is developing ways to reconcile the concerns of
1288 researchers in sharing data sets and other study information that has not gone through the full peer
1289 review and publication. Other effective methods that foster early access and sharing of scientific
1290 | information include the-development-oflarger—sealeholding conferences er-and symposia on South
1291 Florida restoration efforts, which would provide a valuable opportunity to share results,

1292 perspectives, and ideas with experts working on similar projects or from other disciplines. In
1293 addition to providing opportunities for information exchange, these conferences and symposia
1294 typicalbyserve-asecond purpese-efereatingcreate awareness of important tools such as restoration
1295 databases, web-based forums, internetinternet newsgroups, and models that are available, which
1296 can fac111tate pI’OJ ject development and data rev1ew Mest—mapeftaﬂtly,—meetmg&e#seterm%s—aﬁd
1297 eene pre : 4
1298 : e

1299

1300

1301

1302

1303

1304 Scientists should provide technical, research results and conclusions in formats helpful not only to
1305 the scientific researchers but also to decision makers who must actively apply that science to their
1306 ecosystem management decisions. Additionally,-managers-can-employ-proceduresfor

1307 sharingManagers should also share information on changes in restoration priorities with scientists
1308 and provide feedback on study results i in ways that will pr—eaenyely—mﬂueneeasslst scientific

1309 research-te-

1310 i

1311

1312

1313

1314

1315

1316 B Information Sharing Needs. Based on the review of the current procedures for information
1317 sharing, the following critical science needs were identified:

1318
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INFORMATION SHARING NEEDS

» Processes to vet system-wide results of research, modeling, monitoring, and science applications,
and to share information and identify additional science-related needs and gaps relevant to the Task
Force’s coordination role.

» Processes to ensure relevant scientific information from individual restoration organizations or
partnerships or etherenvironmental initiatives (e.g., TMDL development) is made available to all
restoration organizations for use in decision making

» Sharing of information before publication

Fhe- SCGrecommends-that Tthe TaskTask Force recognizes the critical need for sharing the

results of research, modeling, monitoring, and science applications among the erganizations;
agenc1es and other groups %H¥el-ved—m ontr 1butmg to South Florlda eeosysfeem—res{ofaﬁo&

chstomtlon Adequate dnd timely eommumcdtlon of important science project results as they
are obtained (i.e., prior to publication), will be essential for ensuring that Rrestoration benefits

from the best avalhble knowledge b&seﬁem—w%&%nak&seﬂﬂdﬂﬁaﬂ&gemem—éeetﬁeﬁs—and

fegm&effee%weky—beﬁeﬁkfrem—w&ﬁ&b}%kﬂo&%dg%aﬂd—recent lessons learned

Information Sharing Gaps. The review of the above information sharing needs, associated
uncertainties, and current information sharing efforts identified one major gap:

INFORMATION SHARING GAPS

information-> No current mechanlsm exists to assure timely sharlnq of provisional data or pre-
publication scientific findings.

The SCG can draw upon a variety of current methods for communicating research findings to
enhance the amount of information shared and the timeframe in which sharing occurs.

Methods for rapid information sharing could include developing new printed and electronic
resources in which scientists and managers can quickly make results available (e.g., regional or
topic-specific newsletters; Internet-available project data, abstracts, and reports). Enhancement
might also involve establishing more effective links between available but widely dispersed
electronic resources (e.g., a central Internet portal providing access to individual project and
agency Web sites). In addition, direct information sharing between scientists and managers
could be enhanced through the development of regional meetings and workshops or larger-
sealescientific conferences, where parties can meet face-to-face to share results and
perspectives. Web-based surrogates to such meetings (e.g., Internet forums, newsgroups) might
also be developed to further facilitate this type of information sharing between colleagues.

Information Sharing Actions. To address the gap identified for information sharing, the SCG
recommends the Task Force direct them to:
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INFORMATION SHARING ACTIONS LEAD MILESTONE
» Develop information sharing processes acceptable to SCG Complete asPart
address-system-wide-needs-for-sharing-informationthe efduring Phase Il of
participating agencies and institutions the-Plan

1355
1356 3.3.2.3 Tracking Progress and Updating the Plan
1357 A-third-way-to-ensure-quality-seienee-is-to-track-the progress-The Task Force requires a tracking
1358 and sueeess-ofrestoration-updating procedure mcludlng an assessment of the success and 1elevance
1359 of its own coordlnatlon efforts-and-upda 4 3 ARe
1360 & O e
1361 A4 ple
1362 S&pp@#FFh%F%SGGF&HGH—Gf—ﬂ%SO&Fh—F—l@Hd—&—%@S{%&E%m— Actlons that must occur in th1s area
1363 include a periodic evaluation of the processes used to identify needs, gaps, and actions; tracking of
1364 | the progress being made towards #nplementing-improvementsfilling the gaps identified; and the
1365 periodic update of the overall plan for coordinating science.
1366
1367 | Tracking Progress
1368 A critical component of a coordination plan is the ability of the Task Force to track the progress
1369 made in addressing gaps amengby the multiplemany organizations conducting science aetivities—in
1370 support of South Florida Ecosystem RestorationSEER. To ensure restoration success, gaps must be
1371 addressed in a timely manner. This requires the tracking of gaps from the point of identification to
1372 the point of resolution. In addition, lessons learned and methods used in addressing gaps must be
1373 available to decision makers to facilitate the-resolution of future issues—. The SEGrecommends
1374 thatthe Task Force directed assigndirects -the SCG with-the-responsibility for to tracking the-track
1375 progress made in addressing gaps and reperting-the-report this progress to the Task Force.
1376
1377
1378
1379
1380
1381
1382
1383 Fhe-SCG-on-behalf-of the Task Foree-willouldwill establish a process for tracking progress on a
1384 eentintalcontinuing basis. The tracking process wilould-be-tatlered-towill reflect the results of the
1385 {ull gap analysis—te—semeethotheteneline ceonene Locloniopod e lalonibe fe el cosspees
1386 needs-would-be-evaluated). To ensure that the Task Force is abreast of issues affecting science
1387 coordination, the SCG willewld brief the Task Force every-sixé-monthsonce a year on the progress
1388 made en-in addressing gaps. The SCG briefing to the Task Force willewld-present-will consist of a
1389 concise summary of the progress of programmatic science activities and the outcomes of completed
1390 activities. The six-6—menthannual briefing willewld include the expected progress on addressing
1391 gaps to be achieved in the upcoming six 6-menthannual -review period. On a biennial basis, the
1392 SCG willewtd conduct an analysis similar in scope to the analysis described in this plan. The
1393 results of the biennial review willewld be documented in an update of the plan. Future tracking
1394 sections of this plan willewld include a detailed assessment of the progress achieved and challenges
1395 encountered in addressing each previously identified gap. Because each gap willeuld have its own
1396 unique technical and programmatic challenges, the assessment weuldwill be gap specific.
1397 Hewever,-aAt a minimum each gap assessment willeutd include:
1398 »  Expected schedule ertimeframe-for fulfilling the gap and how this schedule supports timely
1399 management decisions
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*  Opportunities that expedited or challenges that slowed progress in addressing the gap
* All interim and final measures taken to address the gap

* Recommendations-onlessonslessons learned that could be applied to better track and expedite
the-addressing efother gaps

To facilitate the annual tracking review, the SCG willeuld appoint subgroups based on their
expertise as it relates to each conceptual model. These subgroups willewld be responsible for
tracking the-progress on addressing the identified gaps, including reviewing and compiling gathered
information from different organizations;- and suggesting possible solutions;-and-presenting-at
cathered-informationto-the Task Foree. This information, including progress towards resolving
identified gaps and any recommendations, willeuld be made available to the Task Force before each
relevant meeting and be compiled and presented as part of the biennial review of the Plan discussed
| below. The Task Force willeuld review the provided information, provide suggestions on
resolutions, and act, as appropriate, to modify or approve actions to address all gaps in the program.

Reviewing the Plan

| The restoration of the South Florida ecosystem regquires-will require sustained efforts that wiH-span
multiple decades. Therefore, for the science activities that support restoration to be effective they
require periodic realignment with the priorities that emerge as the ecosystem is restored. On-=a
biennial-basis-the-The Task Force, in coordination with the SCG, willeuld ensure that the Plan for

Coordinating Science is updated-—When-reviewing-the-plan,-the SCG-willould-assess-whether-the

plan-is-still-relevant-and-appropriate-to-suppertrestoration—The- on a biennial basis. The biennial
review wileuld-ineladewill consider at least the following:

* A review of the needs and gaps previously identified by the Task Force to determine #what

gaps are-beingaddressedhave been filled

* A review of the activities of the Task Force and each individual organization to determine
| whether each is meeting the stated-goals and responsibilities outlined in the Plan for
Coordinating Science

* A review of the impact of the coordination plan to assess whether Task Force actions are being
| implemented appropriately and in a timely manner and that-these-whether the actions taken are
in agreement with the stated goals of the Task Force and Plan

* A review of the needs and gaps identification process to determine if changes are necessary to
make the process more effective and efficient

* An identification of new science needs that have emerged as a result of the restoration process

* Anidentification and evaluation of new gaps and the actions required to address them

* A review of QA—quality science protocols, information sharing, and tracking procedures to
determine whether changes are necessary and to describe the lessons learned in applying these
processes
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Tracking Progress and Updating the Plan Needs. Based on the review of the current
procedures for tracking progress and updating the plan, the following critical needs were
identified:

TRACKING PROGRESS AND UPDATING THE PLAN NEEDS

» Track progress to ensure that gaps are being addressed in a timely manner and the-status is being
reported to the Task Force.

* Review the approach for identifying and filling science needs and gaps to identify improvements in
the approach and to update the Plan for Coordinating Science to incorporate lessons learned and

repertprogress on filling gaps

General criteria and timelines have been outlined to meet the needs for tracking progress and
updating the plan. To meet the tracking need, the SCG willeuld establish a-preeesssystematic
processes for tracking progress-ena-contintal-basis. The Task Force willewld review the
information presented-in-the-six-month-and-biennial-trackinganalyses, provide suggestions on

resolutions, and act, as appropriate, to modify or approve actions to address al-gaps-in-the
program.

——TFo-meet-the need-forupdatingthe-plan,the——The Task Force, in coordination with the
SCG, wileuld-ensure-on-a-biennial-basis-thatwill update the Plan for Coordinating Science is
u—pda%ed#h&S@G—wﬂ%etﬂd—%wew%h&pl—aﬂ—blcnnlally and use thc Plan to detem%ﬂ%wh%ther—it

the Plan and share it with all interested stakeholders.

Tracking Progress and Updating the Plan Gaps. The review of the above needs for tracking
progress and updating the plan, as well as current information tracking and plan review efforts,
identified one major gap:

TRACKING PROGRESS AND UPDATING THE PLAN GAPS

» Developing processes for tracking progress for filling gaps and periodically reviewing and
incorporating improvements, as needed, to the approach for identifying needs and gaps and
updating the Plan.

Tracking Progress and Updating the Plan Actions. Fe-address-thegap-identified;the SCG

TRACKING PROGRESS AND UPDATING THE PLAN ACTIONS LEAD MILESTONE

» Develop processes for tracking progress for filling gaps and SCG Complete as-Part-ofin
periodically reviewing and incorporating improvements, as Phase Il of-the Plan
needed, to the approach for identifying needs and gaps and
updating the Plan.
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3.3.3 Coordination Actions Summary

The following SCG-recommended initial coordination actions were developed to address science
gaps in South Florida ecosystem restoration activities. These actions will enhance compatibility
and consistency among programs as well as promote timely integration and synthesis of science
information for restoration managers. Future actions will be developed as new gaps are identified
for the remaining conceptual models and when periodic updates of the plan occur.

ACTIONS LEAD MILESTONE

General

» Complete Phase Il of the Plan for Coordinating Science. SCG 9/06

Florida Bay

* Review the FB/FKFS, implementation of the CERP MAP for  Task Force 12/04
the Southern Estuaries, and the FBAMS Strategic Science
Plan.

Total System

» Review current status of the Comprehensive Integrated Task Force 12/04
Water Quality Feasibility Study and implementation of the
CERP MAP.

* Work with implementing organizations to address necessary SCG 9/05
improvements in the NSM

Science Applications

» Design an approach for developing system-wide indicators SCG 12/04
and endpoints.

» Implement approach, develop indicators and endpoints, and SCG 12/05
evaluate restoration progress.

. SCG 9/05

improvements-inthe- NSM-and-developDevelop a fully-

vetted conceptual ecological model for the Florida Keys.

| 11/09/2004
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Adaptive
management

Anthropogenic
eutrophication

Attributes

Bioaccumulation

Biodiversity
Biogeochemical
Cycling
Bioavailability

Carrying capacity

Conceptual
Ecological Models
(CEMSs)

Contaminant

Glossary

A process that includes making decisions, evaluating the results,
comparing the results to predetermined performance measures, and
modifying future decisions to incorporate lessons learned.

Over stimulation of primary production caused by excess nutrients
introduced to a water body by human activity. The excess nutrients
may cause undesirable shifts in the composition of the plant
community, or promote hyper production of plants, which accelerates
organic decomposition reducing dissolved oxygen concentration in
the water body. Both decrease the quality of aquatic habitats.

Subset of the biological components of a natural system that are
representative of the overall ecological condition of a system that can
be used to represent the known or hypothesized ecological effects of
the stressors (e.g., fish population in a particular area) and the
elements of the system that have important human value (e.g.,
endangered species). Attributes are also known as endpoints.

The process by which chemicals are taken up by a plant or animal,
either directly from exposure to a contaminated medium (soil,
sediment, water) or by eating food containing the chemical, and
stored in the tissues at concentrations well above those prevailing in
the environment.

All aspects of biological diversity including species richness,
ecosystem complexity and genetic variation.

Relating to the path by which elements cycle between the nonliving
environment and living organisms.

Describes the accessibility of a substance to be absorbed or
metabolized by living organisms.

Maximum number of individuals of a determined species a given
environment can sustain without detrimental effects

Models that reflect the current scientific understanding of external
drivers and anthropogenic stressors upon natural systems. CEMs
illustrate the links among societal actions, environmental stressors,
and ecological responses and provide the basis for selecting and
testing the set of relationships that best explain why the natural
systems have been altered.

Any physical, chemical, or biological substance that has a potential
harmful effect on living organisms or the ecological value of air,
water, or soil.
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Critical science need

Detritus

Driver

Ecological effects

Ecosystem

Emerging Pollutants
of Concern (EPOCs)

Fate and transport

Fragmentation

Gap identification

Hydrology

Hydro-pattern

Hydroperiod

A process or phenomenon that must be rigorously understood if
ecosystem restoration decisions and actions are to be scientifically
based. Failure to adequately elucidate these scientific understandings
could jeopardize restoration success.

Fragments and particles of decomposing organic matter, which can be
very important for the support of aquatic food webs and in the
formation of sediments. Plants are a major source of detritus in
wetland ecosystems.

The major external driving forces that have large-scale influences on
natural systems-. Drivers can be natural forces (e.g., sea level rise)
or anthropogenic (e.g., regional land use programs)

The biological responses caused by stressors.

A discrete spatially defined unit that consists of intereacting living
and non-living parts-interacting-to-forma-defined system.

Unregulated or emerging chemical contaminants, including
pharmaceuticals and personal-care products (e.g., hormones and
antibiotics) and fuel and solvent additives, which may cause chronic
biological or human health effects. EPOCs are associated with
sewage and wastewater effluent, animal feedlots, and certain
industrial processes, but advances in analytical techniques have
detected the presence of these compounds in ground and surface
water.

The movement, transformation, and resultant products of chemicals
introduced into ecosystems.

The breaking up of large and continuous ecosystems, communities,
and habitats into smaller discontinuous areas that are surrounded by
altered or disturbed lands or aquatic features.

Evaluating all ongoing science programs relative to previously
identified critical science needs to determine if there are gaps in
research, modeling, monitoring, or science applications.

The study of the properties, distribution, movement and effects of
water on the land surface and in soil, underlying substrate, and
atmosphere.

The depth, duration of flooding, timing and distribution of freshwater.
The amount of time that the ground or soil is saturated with water or
flooded, as well as the spatial distribution of this water. Hydroperiod

is often expressed as a number of days or a percentage of time
flooded or saturated over an annual period.
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Invasive species

Modeling

Monitoring

Needs identification

Oligotrophic
ecosystem

Peer review

Performance
measure

Primary productivity

Project

Quality Science

Research

Restoration

| 11/09/2004

Species not native to an area that establish self-sustaining,
reproducing and expanding populations. In natural areas, they are
capable of altering ecosystem structure and function.

Applying representations of the organization or operation of a system
to evaluate the relative importance of different processes, assess
scenarios from changes in organization or operation, and predict the
effects caused by changes to inputs in the system.

The organized acquisition and analysis of field measurements and
observations to elucidate temporal and spatial patterns.

Describing the critical scientific understanding required to ensure
restoration success.

A system that has evolved to function with low inputs and
concentrations of nutrients. Such ecosystems are susceptible to
eutrophication problems.

Independent review of scientific work by other qualified scientists to
evaluate the validity of methods employed, results obtained, the
analysis performed, or the inference made based on those analyses.

The specific feature(s) of each attribute to be monitored to determine
how well that attribute is responding to projects designed to correct
the adverse effects of the stressors (i.e., to determine the success of
the project).

The rate at which organic material is produced by plants and algae
through the process of photosynthesis.

A sequence of tasks with a beginning and an end that uses time and
resources to produce specific results. Each project has a specific,
desired outcome, a deadline or target completion date and a budget
that limits the amount of resources that can be used to complete the
project.

Ensuring science is sound, relevant, and communicated in a form
useful for decision making.

A systematic study directed toward obtaining a fuller scientific
knowledge or understanding of the subject studied.

The recovery of a natural system’s vitality and biological and

hydrological integrity to the extent that the health and ecological
functions are self-sustaining over time.
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Science

Secondary
productivity

Sound science

South Florida
ecosystem

Stressors

Sustainability
Target
Upper trophic

species

Wetlands

The application of the scientific method to uncover information and
knowledge regarding the function or operation of general laws or
theories. In the context of this plan, science includes research,
modeling, monitoring, and science application.

The rate at which organic material is produced by animals from
ingested food.

Studies that have readily testable hypotheses, systematic and well-
documented experimental, monitoring or analytical methods,
appropriate data analysis tools (e.g., models), and yield results that
support the conclusions and that can be used to evaluate the
hypotheses.

An area consisting of the lands and waters within the boundaries of
the South Florida Water Management District, and the contiguous
nearshore coastal waters of South Florida, including the Florida Keys
National Marine Sanctuary.

The physical or chemical changes that occur within natural systems
that are brought about by the drivers, causing significant changes in
the biological components, patterns and relationships in natural
systems.

The state of having met the needs of the present without endangering
the ability of future generations to be able to meet their own needs.

A measurable desired level of achievement during or following
implementation of projects described in this strategy.

Fish, wildlife, and other animals that depend on plants or organisms
at the base of the food web.

Areas that are inundated or saturated by surface water or groundwater
at a frequency and duration sufficient to support a prevalence of
plants or aquatic life that requires saturated or seasonally saturated
soil conditions for growth and reproduction.

1485
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C&SF
CEM
CERP
CIWQFS

CROGEE

DON
EPA

ENP
FBAMS
FBIFKFS
FDACS
FDEP
FWC
FKNMS
FKWQIP
FWS
MAP
NOAA
QA
RECOVER
SCG

scT
SFWM

Task Force

Acronyms

Central and Southern Florida Project

Conceptual Ecological Model

Comprehensive Everglades Restoration Plan
Comprehensive Integrated Water Quality Feasibility Study

National Research Council Committee on the Restoration of the
Greater Everglades Ecosystem

Dissolved Organic Nitrogen

Environmental Protection Agency

Everglades National Park

Florida Bay and Adjacent Marine Systems

Florida Bay and Florida Keys Feasibility Study
Florida Department of Agriculture and Consumer Services
Florida Department of Environmental Protection
Florida Fish and Wildlife Conservation Commission
Florida Keys National Marine Sanctuary

Florida Keys Water Quality Improvements Program
U.S. Fish and Wildlife Service

Monitoring and Assessment Plan

National Oceanic and Atmospheric Administration
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WRDA Water Resources Development Act
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Appendix A - South Florida Ecosystem Restoration Task Force Members
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Appendix B - South Florida Ecosystem Restoration Task Force —
Science Coordination Group Members
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Appendix C - South Florida Ecosystem Restoration Task Force —
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Appendix D - Conceptual Ecological Models of the South Florida Ecosystem

Total System

This model is designed to represent the ecological linkages among the working hypotheses and
cause-and-effect relationships that explain the important consequence of system-wide stressors on
the Greater Everglades ecosystem. The model integrates major, system-wide working hypotheses
that are common to several or all of the regional conceptual models

Big Cypress Regional Ecosystem

This model covers the Big Cypress region, which includes the freshwater portions of the area
extending from the southern edge of the Caloosahatchee River watershed boundary and west of
the Everglades. The water table throughout this region is defined as being at the top of the
superficial aquifer, which would be above ground over much of the area during the wet season
and below ground over most of these same areas during the dry season.

Biscayne Bay

Biscayne Bay is a naturally clear-water bay with tropically-enriched flora and fauna. Because of
the Bay’s shallow depths and clear waters, its productivity is largely benthic-based. The two
principal drivers of this model are watershed development and water management.

Caloosahatchee Estuary

The Caloosahatchee Estuary is located on the lower west coast of Florida, extending 105
kilometers from Lake Okeechobee to San Carlos Bay. Major changes in the hydrology of the
Caloosahatchee watershed are the result of significant modifications in land and canal
development and watershed management policy.

Everglades Mangrove Estuaries

This model covers the 24-kilometer-wide brackish water ecotone of coastal bays and lakes,
mangrove and buttonwood forests, salt marshes, tidal creeks, and upland hammocks. This region
separates Florida Bay from the freshwater Everglades. Because of its location at the lower end of
the Everglades drainage basin, the Everglades mangrove estuaries are potentially affected by
upstream water management practices that alter the freshwater heads and flows that drive salinity
gradients.

Everglades Ridge and Slough

This model covers the portion of the Everglades basin where there are Loxahatchee or Everglades
Peat soils. The ridge and slough system makes up the deeper central portion of the total
Everglades basin.

Florida Bay

Florida Bay is a triangularly shaped estuary, with an area of about 850 square miles, between the
southern tip of Florida mainland and the Florida Keys. A defining feature of the bay is its
shallow depth. Florida Bay is a complex array of basins, banks, and islands that differ across a
set of regions.
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Lake Okeechobee

Lake Okeechobee is a large (1,730 square kilometers) freshwater lake located at the center of the
interconnected South Florida aquatic ecosystem. The lake is comprised of three distinct
components that have dramatically different structure and function: littoral marsh, near-shore
region, and open water (pelagic) region.

Lake Worth Lagoon

This model covers the principal estuarine water body in Palm Beach County. Historically, this
lake was a freshwater lake with drainage from swamps along its western edge, but today, it is
connected to the Atlantic Ocean by two permanent inlets. While the cumulative impact of
anthropogenic activities has significantly altered Lake Worth Lagoon, significant regionally
important resources remain.

Loxahatchee Watershed

The Loxahatchee watershed includes upland, freshwater wetland, riverine and downstream
estuary components. The basin historically included and drained more than 350 square miles of
inland sloughs and wetlands, but today approximately 270 square miles of the original watershed
drain to Jupiter Inlet.

Southern Marl Prairies

This model covers about 190,000 hectares of higher-elevation, freshwater marshes found on
either side of Shark River Slough, where water levels typically drop below the ground surface
each year. The ephemeral hydrologic characteristics of the southern marl prairies pose stresses to
the wetland animal communities regarding survival through the dry season when standing water
is usually absent.

St. Lucie Estuary and Indian River Lagoon

8/30/2004

This model extends south from Jupiter Inlet, north to the St. Lucie County line, west to the open
channel headwaters of the North and South Fork of the St. Lucie Estuary up to the coastal canal
structures, and eastward in the Atlantic Ocean out three miles to include the near-shore reef tract.
The major anthropogenic changes in this region are significant alterations in the timing,
distribution, quality, and volume of freshwater entering the estuary, lagoon, and ocean.
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Appendix E - Florida Bay Conceptual Ecological Model

[Model diagrams are in draft form. Updated models will be included in the final version of the document. ]
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1854 Appendix F — Total System Conceptual Ecological Model

1855 [Model diagrams are in draft form. Updated models will be included in the final version of the document.]
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