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IRL CCMP - Looking Ahead to 2030

This final version of theooking Ahead to 2030: A 10<ear Comprehensive Conservation and

Management Plan(CCMP) for the Indian River Lagoon (IRL)was revised by the IRL Council and IRL

National Estuary Program (NEP) staff to respond to questions andicidiiins posed by U.S.
Environmental Protection Agency (USEPA) staff as part of thePAStertification process.

This final CCMP was certified lySEPAon July 23, 2019.

The CCMP was reviewed and recommended for IRL Council adoption by the
IRLNEP Management Conference by unanimous agreement:
IRLNEP Management Board on August 6, 2019;
IRLNEP Science, Technology, Engineering, and Modeling Advisory Geaiomn August 6, 20; and
Citizens Advisory Committee on August 8, 2019.

TheLooking Ahead to 2030: A 1Year Comprehensive CCM) for the IRAs adopted by the
IRL Council Board of Directors on August 9, 2019 by unanimous agreement.

The CCMP will remain open for publicomments on the IRLNEP websitev(v.irlcouncil.org.
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IRL COUNCI L RESOLUTION AND ADOPTION

WHEREAS, the creation of thindian River LagoonlRL) Council (an independent special district of ttetes
of Florida) to serve as the host agency forlRie National Estuary PrograffRLNEP) was driven by a common
goal to improve communication, coordination, leadership, and investment anediegi¢ral, statend local
government agencies and privagctor organizations throughout the IRL watershed.

WHEREAS, this vision for change began at the local level on September 13, 2013 wiesemnggtives from the
six counties along thiRL (Volusia, Brevard, Indian River, St. Lucie, Martand Palm Beach) met for the first
time as thdRL Counties Collaborative to begin an organized local effort to resporel effectively to declining
IRL water quality, recurring harmful algal bloopasd negative impacts to local economies. Theseisbsuns
led to the creation of the IRL Council in February 2015. The Interlocal Agreemstdastamended ir2017.

WHEREAS, the IRL Council began its first fiscahd operationatear on October 1, 2015 and worked quickly
and strategically to hire staff, relocate the IRIINEeadquarters to Sebastialorida, and establish a new IRL
Management Conference of céizs, scientisisand communityeaders to advise tHRL Council Board of
Directors

WHEREAS, IRL Council creation antRLNEP reorganization provided an immediate benefit of increased and
diversified financial support for IRL restoration from $600,000 of anfagsral funding to $2,100,0Ghnually

of mixed federal, stat@nd localfunding.These new revenues allowed for conéid and expanded funding for
IRL restoration projects consistent with the 2008 IRL Compreher@3onservation and Management Plan
(CCMP).

WHEREAS, in fiscal year 20162017, the IRL Council and IRLNEP successfully completed and passed a
mandatory fiveyear program evaluation with U.S. Environmental Protection Ag#ratyis an obligation for

continued federal funding and whiofaligned the IRLNEP brand to “One Lagoon — One Communidne
Voice’ to reflectthecommitment to a program that is commu#iysed and consensus-driven.

WHEREAS, the IRL Council and IRLNEP recognize that the IRCMP is a scienebased pathway to restore

ecosystem and economic health to the tRat is longterm, non-regulatory, consensus-drivand community
based

WHEREAS, the IRL Council and IRLNERIanagement Conferentave adopted the following:
VISION: Healthy Ecosystem Healthy Communities- Healthy Economy
MISSION: One Lagoon — One Canunity—One Voice

PROMISE:Clean Water for People and Nature

GOALS:
1. To attain and maintain water and sediment of sufficient quality tcosugiealthy estuarine lagoon
ecosystem

2. To attain and maintain a functioning, healthy ecosystem, which supports endeamgttbreatened
species, fisheries, commeremd recreation;

3. To achieve heightened public awareness and coordinated interagengemantof théRL
ecosystem; and

4. To identify and develop long-term funding sources for prioritizedgptejand ppgrams to preserve,
protect, restore, and enhance lRE.

vi | Page



IRL CCMP - Looking Ahead to 2030

WHEREAS, the IRL Council and IRLNERanagement Conference have participated activellgarrevision of
the 2008 CCMP with consideration for comments from IRLNEP Managenwerie@nce partners and the public
collected over a period of over 12 months.

WHEREAS, the IRLNEPManagement Confereneglvisory committees (Management Board Saiknce,
Technology, Engineering, and Modeling Advisory Committee [STEMAC] on August 6, 2019tarehC
Advisory Committee on August 8, 2019 have recommended that the IRL Council adopokitey Ahead to
2030:A 10 Year Comprehensive and Management Plan for Indian River Lagooidé:lor

NOW THEREFORE BE IT RESOLVED that the IRL Council Board of Directors adopt this revised IRL
CCMP (Looking Aheado 203Q with support from our Management Confereadgisory committees:
Management Boardcience, Technology, Engineering, and Modeling Advisory CommatebCitizens
Advisory Committee. This final CCMP has been revised with input ftitizens throughout the IRL watershed.

The IRL Council and IRLNEP will work with our citizens, cities, governmenheigs, academic institutions, and
business community to seek expanded funding for implementation Gak#> action recommendations.

DONE, ORDERED, AND ADOPTED by thelRL Council Board of Director®nthis 9" day of August 2019.

Deb Denys, Chai/ %%@\dams, Vice Chair
Volusia County Commission ian River County Commission
acey Heth?rm on, Secretary Chris DzadéVsky 0 ﬂ

Martin Coupity Jommission St. Lucie County Commission

BryanZ.ober ron Watkins
Brevard County Commission Florida Department of Environmental Protection
/37»-v< "
a\"yé"‘ €. . S e 2
Doug Boﬁlique
St. Johns River Water Management ict

Partneretters and resolutions stipport are provided in Appendix D.
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U.S. ENVIRONMENTAL PROTECTION AGENCY CONCURRENCE
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 4
ATLANTA FEDERAL CENTER
o 61 FORSYTH STREET
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$ls 2 3 2019

Duane E. De Freese, Ph.D.

Executive Director

Indian River Lagoon National Estuary Program
1235 Main Street

Sebastian, FL 32958

Dear Dr. De Freese:

The EPA has assessed the Indian River Lagoon National Estuary Program’s (IRLNEP) 2018
Comprehensive Conservation and Management Plan (CCMP). Looking Ahead to 2030: A Ten Year
CCMP for the Indian River Lagoon, Florida. The EPA has verified that the 2018 CCMP is consistent
with the CCMP Revision and Update Guidelines and NEP Funding Guidance. Therefore, the IRLNEP
2018 CCMP is officially considered final by EPA. The EPA is looking forward to receiving the
Monitoring Plan, Finance Plan, Habitat Restoration Plan, and Community/Qutreach Strategy that are
expected to be completed within the next three years to complement the 2018 CCMP. In addition, the
EPA is looking forward to receiving the next IRLNEP CCMP update in 2025 and another full revision
in 2030.

The EPA would like to recognize the IRLNEP and the entire Management Conference for its tireless
effort in developing a model CCMP. I would like to specifically thank you and your staff, Kathleen Hill,
for your extensive public participation and engagement process that provided ample opportunity for
speaking events, written comments and responses and multiple CCMP drafts.

The EPA is eager to learn how each citizen, scientist, local community, public agency and stakeholder
who has been called to action by the 2018 CCMP will contribute to the restoration, stewardship and
ultimate health of the Indian River Lagoon. On behalf of EPA Headquarters and Region 4,
congratulations on a job well done.

Sincerely,

%WW%} ,%]

aneanne M. Gettle, Director
Water Division

Internet Address (URL) » http://www.epa.gov
Recycled/Recyclable » Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 30% Postconsumer)
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MESSAGE FROM IRLNEP EXECUTIVE DIRECTOR

ThelIndian River Lagoon National Estuarydgram(IRLNEP) Management
E Conference and stafirepleased to present this revidedian River Lagoon (IRL)
= Comprehensive Conservation and Management P(@CMP) Looking Ahead
‘ to 2030(CCMP). This CCMPis supported by a Community Guide to the CCMP
that will be devadpedafter final adoption of the CCMAhe CCMPwas
developed with significant input from the IRLNEP Management Conferenc
stakeholders, local communities, and citizens. Thank you all for your thoughts,
advice,and commentsThis CCMP is a significant revign from the 2008 CCMP
updatelt responds to thdramatic water quality changes, seagrass lpasels
declining fisheries that thedian River LagoonIRL) has faced since the
2011superbloom.

ThisIRL CCMP looks beyond the defined IRL watershed to consider connected
waters and watershedsore explicitly Thisapproactincluded a formal boundary
amendment adopted in 20ftGtnow extends restoration planniagd fundingo
include the southern portion tife Halifax Riverin Volusia County. Tis CCMP also looks westward at
connections with the St. Johns River and connections betive&t. LucieEstuary, Lake Okeechobee, and
Evergladesestorationas well agastward to include inletonnecting the IRL toearshore waters

This CCMP revisiorhas been developed in alignment with U.S. Environmental Protection AJe8EP )
program performance criteria for National EstuarygPamsNEPs)and Section 320 of the 1987 Clean Water
Act, as reauthorized by the U.S. Congress in 2BERs promote comprehensive planning for lorgrm

protection of nationally significant estuaries in the United Statesare deemed to be threatened by pollution,
development, or overuse. Restorati®implemented through collaboratiemdvoluntary effortsoy local, city,
state, federal, private, and interest group stakehotdergened as a Management Conference. The purpose of
the IRLNEP Management Conference is to:

X Assess trends in water quality, natural resources, and uses of the estuary.

x Collect,characterizeand assess data on harmful contaminanitients, and natural resources within the
estuarine zone to identify tfierm andcauses of environmental problems.

x Clarify how pollutantloads fromlegacy (inplace) point, and nonpoirgourcesaffect the estuary's
potential uses, wateuality, and natural resourceisbility.

x Develop aCCMPthat recommends priority corrective actions andgliance schedulef®r addressing
all sources of pollution anfdr restoringand maintaiimg the physicalchemical, and biological integrity
of the estuary, including restoration and maintenance of water qimignced populati@of indigenous
shellfish, fish and wildlife;recreationabnd commerciadctivities andotherdesignated uses of the
estuary.

x Develop plans for the coordinated implementation of the CCMP bigtleeal, state, regionaind local

partners participating in the Management Conference.

Monitor the effectiveness @CMP actions and track trends conditions

x Review allfederal financial assistance programs feugral development projects in accordance with
Clean Water Actequirements.

x

ThelRL Council and IRLNEP Management Conference and our local community gantilevork
cooperatively to implement thECMPrevision This plan recommends the following broactions that will
be necessary to restand sustaifRL health

x Take individual and communifRESPONSIBILITY for your impacts on thERL. If you ownor
contribute toa problem, fix the problem. Each action decreases IRL vulneyadnild builds IRL
RESILIENCE.

X REDUCE nutrients and other pollutants entering fRe from all sources.
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x REMOVE muck, nutrients, pollutants (including known surface water and groundwatemapothy
toxicant sources that threaten human or lagoon hehita), invasive species, anduman-built
impediments to natural water circulation.

x REBUILD aging and/or inadequate wastewater and stormwd#tastructure to redudeads of nutrients,
other pollutard, and sediment® the IRL.

x RESTOREimpaired naturalRL habitats with priority action for seagrasses, ffifeeders, living
shorelines, and wetlaneath a spatial mosaic that supports biological tBis.

X Invest in scientifiRESEARCHSstrategicallytargetedo improve restoration and stewardsbip
resources, wh full supportfrom comprehensive and integrated monitoringofditions and progress
throughout the lagoon.

x RESPONDto changesind new informatiomjuickly, responsibly, andvith the best available science.

X Expand public participation, leadership, investmanRESOLVE among diverse stakeholder groups
throughout te IRL watershed to achieve omission “One Lagoon — @ Community- One Voice”

X REPORTactivities, projects, challenges, opportunitesd financial expenditures ttocument trends in
the systemevaluatehe progressf restorationand provide transparency and accountability.

In support of this CCMP revisipthe IRLNEP assembled a preliminary list of prambgrojects that will
improve wastewater infrastructure, reduce reliamteonventional septic systems, retain and treatstater,
rehabilitate habitats, and enhance planning folieascommunities. This list was assembled frortada
provided by the partners in our Management Conference. This workiog istjects will be evaluated and
revised annually by the IRLNEP Management Confezg¢nensure that we have a pipeline of projectsdiua
move faward to completion with available funding. The preliminarydisprojectsclearly demonstrates that
IRL improvements will require multiple projectsrwove forward to completion at varying spatial and
temporal scales. This will require proper alignment of ptdjgees to available and future funding streaass,
well as expanded annual fundiaglocal, state and federal levels.

None of the above actions will occur without public support for eded and accelerated funding for IRL
infrastructure, watequality improvement, and habitagstoration projectghat are developed and prioritized
based on the best available scientific resedrhbl foundation for that support depends on well-informed and
engaged citizens, partners, and pohegtkers making sou financial investments in IRL restoration and
stewardship. Thi€ECMPis a longterm commitment to clean watdte future ecological health of theL,
economic vitality of our communities, and quality of life depend on it.

Sincerely,

S M fpree

Duane DeFreese, Ph.D., Executive Director
IRL Council andRLNEP

x | Page
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A Call to Action:

passionately continue the task of facing seemingly insurmountable
challenges to do the right thing for our environment.”

Nathaniel'Nat” Pryor Reed (1932018)
Jupiter Island, Florida
October 2016

Travels on the Green Highway
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THE NATIONAL ESTUARY PROGRAM

TheNational Estuary Program (NER)a nonregulatory program established by the U.S. Congress and
administered by the U.S. Environmental Protection Agency (USEPA)NERavas authorized byestion 320 of
the Clean Water Adh 1987. Each estuary in the NEP was designated by the U.S. Congaaskatiary of
NationalSignificance” Today, 28estuaries located along the Atlantic, Gulf, andifikacoasts and in Puerto Rico
have beemlesignated as estuaries of national significgRigurel).
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Figure 1. Map of the 28 National Estuary Programs

NEPsresidein a variety of institutional settings, including state and local agensiegersitiesand individual
nonprofits. In overseeing and managing the national progd&BPA provides annual funding, national
guidanceand technical assistance to the local NEPs.

The 28 NEPs develop and implement Comprehensive Conservation and Mamigdglems (CCMPs), which are
long-term plans that contain actions to addidsallenges and priorities related to water quality and living
resourcesWork is focused within a study area that includesdstuary and its watersh&EP challenges and
priorities are dehed by local, city, stat@ndfederalpublic agencigsandprivatesector and independeséctor
interest groupsThe NEP is a collaborative, effective, efficiemdaadaptable coastal ecosystbased network.
With more than 20 years of experience implementing key provisions Gi¢he Water Actthe NEP is the

nation’s principal watershed program—one that offers a vialilgtefe method for protecting and managing all
types of watershed environments.

NEPs asist thenation in restoration and stewardship of 8&iaries ohational gynificance that represent a
portfolio of natural and human-built assets that drive the coastal ecoridheyld.S.For example, in 2016, the
National Ocean Economics Prograstimated the I$. coastal economy at $13.9 trillion or 83.7% of the U.S.
gross domestic produfdr all coastal stateésased on 2013 data.

! National Ocean Economics Program. 2016 Updatee 8fehe U.S. Ocean and Coastal Economies. Availabline at
http://midatlanticocean.org/wpontent/uploads/2016/03/NOEP_National Report 2@i6.p
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An estuary is a coastal waterbody where freshwatertaries (rivers and streams) meet the wateteegealt is
this subtle but important mixing of fresaterand salt water that make estuaries the most privéusnd fragile
coastal ecosystems in the world. A lagoon is a special typsuarg that is oriented parallel to the coast and
characterized by shallow coastal waters with retettli, but free, exchange with the adjacent opearocehe
Indian River LagoonIRL) is a microtidal system that has limited exchange with the oceargkhfiva inlets
(Ponce de Leon, Sebastian, Fort Pierce, St. Lucie, and Jupiter). Portr@hoaneects the ocean to the lagoon
through an engineered lock system that is useddoess by maritime vessels.

Thedistance between inlets and #mall tidal
range on the east coast of Florida limits
exchang between the ocean and the IRL systg
In fact,circulation of water idarge portions of
the IRL is driverprimarily by wind. Because of
the long residence tilm@ndflow restrictions
from landbased development (i.eauseways,
wetland alterations, anghst construction
practices) in someocations, the IRL is highly
sensitiveto nutrient and pollutant loadings from
the watershed. Inputs from the watershed have
continued to increase durimgcentdecades,
causing declines in water quality and changes
the ecological and biological integrity of the
ecosystent.

ThelRL system is composed of three distinct
and connectedstuariesthe Indian River
Lagoon, Banana River Lagogand Mosquito
Lagoon.The IRL system extends 156 miles frof
thePonce de Leon Inlet to Jupiter Inlet. It span
three climate zones, from temperate to
subtropical to tropical. It encompasses almost
40% of the east coast of Florida and connects
five counties (plus an additional® counties,
Palm Beach and Okeechobee, within the
watershed), 38 incorporated cities, and
approximately 1.6 million residents. The lagool
watershed covers 2,2&tuare milesand the
lagoon’s waters span 358uare miles.

Healthy estuaries provide many ecosystem seces and
support coastal assets of national significance:

X
X

X

Serve as centers of biological diversity.

Provide essential natural habitats that suppodsbir
mammals, fishes, and other wildlife.

Support a complex food web upon which much maiiee |
depends.

Act as “bread baskets” for coastal ocegmeyiding
productive nursery areas and habitats that suotint
commercial and recreational fisheries.

Provide natural wetland buffers that reduce stortawa
runoff, reduce flooding, and treat nutrients analoffi
protecting coastal ocean water quality.

Protect coastal areas from natural hazards, inodustiorm
surges, flooding, erosion, and impacts from seal lese.
Connect bodies of water for transportation and neari
operations.

Represent waters and complgatersheds that support
many of the largest and oldest coastal cities divlerse
historical, cultural, and environmental assets.

Serve as centers of commerce with significant jgudntid
private infrastructure, including harbors and pweital for
shipping and transportation; tourism destinaticegentific
research, restoration, and education centers; ditdrsn
installations.

Improve real estate values for properties on ard thee
estuary.

Attract residents and visitors for recreationahifigy,
boating, swimming, and wildlife viewing.

Provide many ecosystem services that support Amisric
valuable coastal economy.

Sustain a higlguality of life.

The IRL is home to a rich arraf plants and animals whose existence depends on the quality of watarthathi
lagoon. More than 2,000 species of plants, 600 species of fish, 300 spdxids,and 50 threatened or
endangered species inhabit the IRL for at leasiesportion of theilives. Sientists have shown the IRL to he
biologically diverse estuamyith approximately 4,000 species documented. Visitors come fromsati@globe
to see the large and diverse number of birds, manatees, and dolptorfsstotite waters of thegoon, which
also make thé&RL an economic driver for the five counties it borders.

2 Sigua, G., Steward, &, Tweedale, W2000.Environmental Management 25: 198tps://doi.org/10.1007/s002679910016
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A 2016 economic valuation study by the East Central Florida and TreasurdR€gamstal Planning Councils
estimatedhe total annual economic output (valeeeived) fronthe IRL in 2014 was about $7.6 billion. This
figure did not include the estimated $934 million in annualized real estate valuefmriies located on or near
the IRL, nor dd it include the economic contributions from estuariglated resources in Madia County north of
the Ponce de Leon Inlet. When both economic contributions are consideregl;datamic output is valued at
about $9.9 billion annually.

However, écades of land use activities throughout the IRtewshed hae upset thenaturalbalance of this
delicate ecosystem. Stormwater runoff from urbaah agricultural areas, wastewater treatment plant
(WWTP) discharges, inadequate and failgggptic systemsnd excess fertilizer applications have led to
harmful levels of nutrients and sediments entetireglagoon. In addition, these pollutants lead teckn
accumulation on the lagoon bottom, whitdimages healthy sediments and increases intertrégmiu
exchange. These changereate a lagoon bottom that is not conducive &mexss, shellfish, or benthic
invertebrate growthLanduse changes and urban development have changside¢hed drainage patterns of the
IRL watershedwith the addition of drainageanals, mosquito control ditchdspervious surfaceand
causewaysDevelopment impacts are most pronounced along lRitedineswhere dredge and fill activities,
hardened shorelineand coastal development have altered natural uphetthndlagoon congections.

2016 EXPANSION OF THEIRL NEP PLANNING BOUNDARY

At the request athe Volusia County Council (Resolution 20183) and with support from tHRL Council
(Resolution 201%4), thelndian River Lagoon National Estuary ProgrdRL(NEP) considered anddopted an
IRL-Halifax Riverboundary amendment. After full discussion and consideration by the IRLNERdé@ment
Conference, the boundary amendment was accepted by the IRL Council on Hpi8mit016The addition
extendedhelRLNEP planring boundary by approximately 25 miles northward into the Halifax River and
incorporated an additional 198,678 acres of watershed, inclatkiog Volusia County’s 16 drainage basins
(Figure?2).

The amended boundary acknowledged the benefits of consideringated waters and watersheda broad,
holistic, and regional approach toasysterrbased managemeiiicosysterrbased management is a
comprehensive and integrated approach that considers entire ecosystkmigig people and infrastructure. By
considering the connections within and amoaogstal watershegdthis approactaddresseéthe cumulative
impacts of multiple activities across space anetihis comprehens, ecological approach enssthe
continued provision of services people want and need by maintaining headtpyaaluctive connected
ecosystemsThe boundary amendmeaisoprovided opportunities to better understand and plan for how climate
change (includingea level risemight influencethe connectivityof water and wildlife along a north-south
gradient that spans the temperate, subtromeal tropical climate zoneBor examp#, the additional ares part
of the AtlanticFlyway for birds and providgsathwaydor migration offishes, manateeand other estuarine
species.

IRLNEP MANAGEMENT CONFERENCE

Designation of the IRL as an “Estuary of Nation@rfficance,” with authodation under Section 320 of the

Clean Water Act, was first announced by President George H. W. Bush on Bgiith I990. This action

provided the catalyst for creating the IRLNEP and convening a Managemeeté&mef in 1991. The first CCMP
was adopted bthe Management Conference in 1996. The 1996 CCMP was then updated in 2008. From 1991—
2015, the St. Johns River Water Management DigBitRWMD) served as the host agency for the IRLNEP.
Dramatic changes to IRL health as the result afrgsrecedented pieoyanobacterial bloom in 2011

(“superbloom”), coupled with damaging seasonalivester releases from Lake Okeechobee to the soutRér
heightened scientific and public concerns for the future of the IR&s& continuing and expanding threats

resultal in a call to action from citizens; scientists; and local, state, andafguetners.
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In 2013, the Indian River Lagoon Counties Collaborative met for the firstnimesponse to theahnful algal
blooms in 2011, 2012and 2013 The Collaborative was initiated by Martin County Commissioner Edikggld
who was joined by Brevard County Commissioner Chuck Nelson, Indian River CountyisXomar Peter
O'Bryan, Palm Beach County Commissioner Hal Valeche, St. Lucie County CaomaisShris Dzadovsky, and
Volusia County Commissioner Joshua Wagner. The goals of the group weretabeéérstand the causal agents
of the algal blooms, create uniform water quality rules and regulat@ynss county linesnd unify in the

request foprojects and funding from théase andederal legislatures for water quality issu@ser the months

that followed the collaborative engag&tSEPA, Florida Department of Environmental Protection (DEP),
SIRWMD, and South Florida Water Management Dis{&tWMD) in discussions to create a new, independent
organization to hoghe IRLNEP. This initiative receiveddth programmatic and technidagst practices advice
from the three other NEPs in Florida (Charlotte Harbor, Tampa Bay, aaso&aBay).

The new host agency for the IRLNEP, the IRL Council, was created by intexgeament on February 19,
2015, as an independent special district of the state of Fldt@anterlocal agreement became effesthn
February 24, 2015 he partners to the interlocal agreement (DEP, SYRWSFWMD, Volusia County, Brevard
County, St. Lucie County, and Martin County) made commitments to provide aondald contributions to the
IRL Council.Pursuant to the intertal agreement, IRL Council investors serve as thar@ of Directors of the
IRL Council and as the policy board of the IRLNEP. On September 8, 2015, adexieterlocal agreement
was executed to extend IRL Council membership to include the Indian Rivety@@agoon Coalition,
representing three cities in Indian River County (Vero Beach, SebastibRelismere)The first operational
fiscal year of the IRL Council began orctdberl, 2015 On June 9, 2017, a second restated and amended
interlocal agreemnt transferred representation from the Indian River County LagoortiGoati Indian River
County Board of County Commissionefhie annual funding commitments from each of the IRL Council
partners include $250,000 from DEP, $500,000 from SIRWMD, $500,000 from SFWMD, and $50,000 from eac
of the five counties (Volusia, Brevard, St. Lucie, Martin, and Indian Rivegddition, USEPA contributes
$600,000 per year, and the IRL license plate generates about $125,000 per year.

The driving force for the IRLNEP reorganization was a visionary and unifieéragré among the participating
IRL counties and cities that a new structure arglimss model for the IRLNEP was neetledchieve the
following outcomes:

X Solve the urgent problems facing iRl as a unified, focusednd sciencdased IRLNEP Management
Conference.

x Ensure that the IRLNER i fully performing NEP based on USEPA performance measures.

Enhance local community knowledge and engagement.

x Expand RLNEP activities to be more inclusive of the entiRé ecosystemas well as adjoining systems
that influence the lagoon watershed.

X Encourage greater participation from the privedetor.

x Expand and expedite funding for ecosystem restoration at ak lef/éie publieprivateindependent
sector partnership.

x

The IRLNEP Management Conference is scidmaged, non-regulatory, collaborative, community-baaed,
consensuslriven. t is led by diverse interests from local, state, an@fakhgencies; acadéay community and
industry leadersand citizensledicated to developing and implementinguiston, mission, goals, and actions of
the CCMP. The Management Conference recognizes that no individual orgamiagéncy, or community can
protect, restore, and manage the IRL watershed arccessful restoration and stewardship of the lagoon will
require a common vision and unified effort among citizens and stakehdidmsghout the IRL watershed.

The IRL Council created three advisory and oversight committees talpraglvice and recommendations: (1) a
Management Board comprising administrators and resananagers froocal, regional, stateand federal
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govermment agencies and organizatipas well as a financial oversight sabmmittee; (2) the Science,
Technology, Engineering, and Modeling Advisory Committee (STEMAC) that pr@egicientific and technical
expertiseguidance and oversightrom local academic and research institutjare (3) the @izens Advisory
Committeecomprised ofocal representatives (IRL Ambassadors) represgmt@th of the five counties
participating in the IRL Councilyho are responsibléor ensuring that the IRLNEP is connecting to and
communicating with local communities and citizens throughout the IRL region. licaddhe IRLNEP staff
work directly with industry partners through the IRL Innovator and Investor f)Rlgtwork (Figure3).

USEPA servedn an advisorycapacityto the IRL Council. ANUSEPA Region 4representativevasappointed by
the IRL Councilas avoting member of the advisoManagement Boarih 2016with full supportof the
Management Conferencd SEPA represents a major partner/investor to the IRLNEP cemisigith Section 320
of the Clean Water Act and contingent upon Congressional reauthorizatientiminS320 and annual
Congressional appropriations for the NEP. USEPA also protégésical assistance angpport to thdRLNEP
Management Conference

IRLNEP MANAGEMENT CONFERENCE STRUCTURE ——

A Collaborative Approach To Network Governance

IRL COUNCIL
BOARD OF DIRECTORS

Florida sunshine laws
apply within all formal
boards and committees.

IRL Council/TRLNEP staff
support all levels of the
Management Conference.

MANACEMENT BOARD
& FINANCE SUBCOMMITTEE

STEM ADVISORY CITIZENS’ ADVISORY
COMMITTEE COMMITTEE

AFFILIATED SCIENTISTS IRL INNOVATORS
& ENGINEERS & INVESTORS (IRLF)

The wider community interacts with the Management Conference for fact-finding and knowledge-gathering only.

Figure 3. IRLNEP Management Conferencestructure

Together, theRL Council andts Management Board ardvisoryand oversight@ammittees represent the
IRLNEP Management Conference. The Management Cardeesnploys thenetwork governance organizational
modeldefined in Sectin 320 of the Clean Water Adthe IRLNEP Maagement Conferenégrepreserdad by

more than 100 citizensgientiss, resource managers, and community leaders whe Beanadvisry role tothe
IRL Council Board of Directors as they adopt policies and make annualttardfyappropriation decisions to
implement the CCMRctions The IRL Council and IRLNEP staff acknowledge and thank all present and past
members of the IRLNEP Management Coefere for their support of the IRLNEP reorganization and CCMP
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revision.Thecurrent and formemembers of the Management Conference at the tifdMP adoption are
shown inTablel throughTable4.

Table 1. IRL Council Board of Directors

IRL Council Board of Directors 2019

IRL Council Board of Directors (alternates)

Deborah Denys (Chair), Volusia County Council

Billie Wheeler, Volusia County Council

Susan Adams (Vice Chairindian River County Commission

Tim Zorc, Indian River County Commission

Bryan Lober, Brevard County Commission

Vacant BrevardCounty Commission

Stacey Hetheringtgriartin County Commission

Sara HeardMartin County Commission

Chris Dzadovsky, St. Lucie County Commission

Frannie Hutchinson, St. Lucie County Commission

Aaron Watking DEP

Thomas Frick, DEP

Doug Bournigue, SJIRWD

Gretchen Kelly SIRWMD

Jacqui ThurlowLippisch, SFWMD

Libby Pigman SFWMD

Cesar Zapata, USEPA Region 4 (Advisory)

Jennifer DiMaio, USEPA Region 4 (Advisory)

Former IRL Council Board of Directors and Alternates

Drew Bartlett, DEP (2012018)

Curt Smith, Brevard County (2032018)

Doug Daniels, Volusia County (2038016)

Doug Smith, Martin County (2032018)

Ed Fielding, Martin County (2012018)

William Tredik, SIRWMD(2015-2018)

Richard Gillmore, Indian River County Lagoon Cdalit (2015-2016)

Brandon Tucker, SFWMD (2018)

Kathy LaMartina, SFWM2015-2018)

2017)

Joel Tysonlindian River County Coalitio(2015-

Kevin Powers, SFWMD (2012017)

Dick Winger, Indian River County Coalitio(2016)

Rita Pritchett, Brevard County (2038018)

Table 2. IRL Council Management Board members

IRL Council Management Board

Jeff Beal,Florida Dr. Anthony Joseph Falzone, Barbara Lenczewski,

Fish and Wildlife Catanese, Florida Raymond James Florida Department of

Conservation Institute of Financial Financial Dianne Hughes, Economic Opportunity| Kevin Shropshire,
CommissionFWC) Technology(FIT) Subcommitte Martin County (DEO) City of Rockledge

Vanessa Bessey,
Florida Department
of Agriculture and

Mike Littell, Citizen

Martin Smithson,

Consumer Services | Frank Catino, Ed Fielding, Martin | Mitch Hutchcraft, (Financial Sebastian Inlet Tax
(FDACS) Brevard County County King Ranch Subcommittep District
Brad Blais,Mead and | Mark Crosley, Florida] David Fuss, Indian Mike McCabe, Thomas Stratton,

Hunt, Inc. (2015

Inland Navigation

River County Land

Dr. Chuck Jacoby

MelbourneTillman

Citizen Financial

2018) District Trust SJRWMD Water Control District | Subcommittel
Donald Dankert
National Aeronautics
and Space
Mel Bromberg, Administration Greg Wilson,
WaterSHED (NASA)/Kennedy Riverside Laurilee Thompson,
International LLC Space Center Doug Gibson, Conservancy Kelli McGee,Natua Brevard County
(replacing Jim David,| (replacingLynne Volusia League of (Financial StrategiesKinancial Tourigm

20162018)

Phillips, 20152018)

Cities

Subcommittee)

Subcommittep

Development Council

Vincent Burke,

Sara DavisDEP

Stu Glass, Space
Coast Legue of

George Jones,
Ocean, Research

Gretchen Kelly,
SIJRWMD (replacing

Indian River Canty | (replacing Chris Cities(Financial Conservation Mike Meier, City of William Tredik,
Utilities Ferraro, 201€018) Subcommittee) Association(ORCA) | Stuart 20152018)
Thomas Campenni

Treasure Coast RobertUlevich

League of Cities
(Financial
Subommittee)

Jennifer DiMaio,
USEPA Region 4

Layne HamiltonU.S.
Fish and Wildlife
Service(USFWS)

Bill Kerr, BKI, Inc.

Robert Musser,
Canaveral Port
Authority

(Chair), Polymath
Consulting Services,
Inc.

Tom Carey, Volusia
County

Jason Evans, Stetsor
University

Clay Henderson,
Stetson University

Kathy LaMartina
(Vice Chair)
SFWMD

Judy Orcutt, Citizen

Charles Vogt Ill,
Florida Department
of Health(FDOH)

Paul Carlisle, City of
Sebastian

Monte Falls, City of

Vero Beach

Chris Hendricks,
Sotheby's
International Realty

Vince Lamb, Citizen

Gary Ritter, Florida
Farm Bureau
Foundation
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Table 3. IRL Council STEMAC members

STEMAC

Anne Birch,The Nature
Conservancy

Dr. Patti GormanSFWMD

Dr. Andrei Ludu,
Embry-Riddle
Aeronautical University

Megan Stadn, Hubbs
SeaWorld Research
Institute

Dr. Chris Bodisco,
Stetson University

Dr. DennisHanisak, FAU/Harbor
BranchOceanographic Institute

Dr. Richard Paperno,
FWC

Chad Truxall(Vice
Chair), Marine
Discovery Center

Dr. Kevin Cooper,
Indian River State
College

Dr. Adeljean Hg Bethune
Cookman Universityreplacing
Hyun Jung Chp

Dr. Valerie Raul,
Smithsonian Marine
Station at Ft. Pierce

Dr. Linda Walters,
University of Central
Florida

Dr. David Cox, Indian
River SoilandWater
Conservation District

Dale McGinnis, Eastern Florida
State College

Mark Perry, Florida
Oceanographic Society|

Dr. Edie Widder,
ORCA

Bob Day,Citizen
(former IRLNEP Senior
Scientist, retired)

Dr. Chuck JacobyChair)
SJRWMD

Beth Powell

Indian River County
Parks and Conservation
Resources

Dr. Debra Woodall,
Daytona State College

Chris Farrell Florida
Audubon

Dr. Kevin JohnsonEIT

Mitch Roffer, Citizen

Frank C. Golan,
Citizen, Chemical
Engineer

Dr. Lisa Krimsky,University of
Florida Institute of Food and
Agricultural Science§UF-IFAS)

Dr. Leesa Souto,
Marine Resources
Council(MRC)

Table 4. IRL Council Citizens' Advisory Committee members

Citizens' Advisory Committee

Greg Braun, Martin County

Dr. Zack JudMartin County

Billy Rotne, Volusia County

Frank Brownell, Volusia County

Adam Locke, St. Lucie County

Dr. Leesa SoutdBrevard County

Becky BrunerMartin County

Sam LopezBrevard County

Heather Stapletqriindian River County

Dave CarlsonSt. Lucie County

Nancy Maddox, Volusia County

Dr. Katie Tripp, Volusia County

Frank CatingChair), Brevard
County

Jim Moir (Vice-Chair),Martin County

Cynthia Vande Voorde Halllndian River
County

Mike Comeen Brevard County

Jo Neeson, Martin County

Jesy Whales Volusia County

Dr. Graham Cox, Indian River
County

Pat Northey, Volusia County

Keith Winsten Brevard County

Ken GrudengIndian River County

Doug Patterson, Brevard County

Becky Harris, Martin County

Gayle RyanMartin County

Former Citizens' Advisory Committee Members

David Brigida, St. Lucie County

Billy Gibson, St. LucieCounty (2016

Gary Ritter, Indian River County (2016

(20162018) 2018) 2019)
Dennis Dickerson, Volusia County | Crystal LucasMartin County(2016
(20162018) 2018)

CCMP implementation requires coordination among a diverse networdivicinals, communitiesand
organizations to integrate locatale conservation activities with breschle goalsSustained performance and
successinges oreffective communication among scientists, resouranagersand policy makers. An effective
IRLNEP will provide leadership thaidvances the shared interests ofiftamagement Conferencéhere is no
onesizefits-all model for addressing IRL problems nor is there an easy “qui¢HRk.restoration will require a
long-term commitment among all stakeholders and partners to fund andhiempleestoration and stewardship
projects. IRL restoration will require actitmased orscience, evaluation, knowledged common sense
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CCMP REVISION : IRLNEP RESPONDSTO A CHANGING LAGOON

This CCMPrevision builds on the strengths of the 1996 CCMP and @@MP update However, his CCMP
revisionmakes significant changé®m previous CCMP action plans to be more responsive to the neéas of t
IRL and more closely aligned with tiNEP Program Evaluation LogiModel and Standardized Performance
MeasuresSpecific CCMP changesnce the 2008 CCMP updaee documented iAppendix A. New CCMP
action plan recommendations are identified as “NEMbst importantly, this revised CCMP shifts its erapis

to an activevater quality and habitat restoration focus.

NEPs strivedo demonstrate

 evaruare
progress ofimplementingCCMP
action plans taneet the objectives
@ € of the Clean Water Act and

achieve the longerm outcomes of
restoring and maintaining the
ecological integrity of estuaries of

&
national significance. However,
the strength and value oINEP
aretested most when a

Management Conferenceust
respond to a combination of
factors that shift the trajectory of
an estuary fromvhat appeared to
be improving health to declining
health.Such a shift createithe
challengs and opportunigs
facing the IRLNEP today.

IMPLEMENT

Figure 4. CCMP revision and update

process Since the 2008 CCMP updateeth

IRLNEP andits Management

Conference have been challenged by a combination of eventkahadtically reinforcethescientificconcerns
about thehealthof the IRL These events havwecreased thdemands and opportunitiés enhanced service and
support that the IRLNERs designed to provide stakeholders, communitiesd citizensThis CCMPrevision
incorporates new scientific knowledge, addressaddguacies of pastrategies forestoration and intervention,
and responds to new vulnerabiliteesd emerging threat§his CCMP revision process will continue with an
update planned in 2025 and another full revision in 2030, as shown in Fidiey ¥suedor the current revision
include:

RESPONDING TO A TIPPING POINT: The IRL experienced a dramatic shift from a systemrebenthic
aguatic vegetatiowas expanding to one dominated by planktonic microalgae folloaningnprecedentealgal
bloom in 2011 (referred to as the “2011 superbloom”). The post-2011 IRLrEctdized by intense, recurring
and long-lasting algal bloospwidespread loss of seagrassand episodic wildlife mortality events. Ongoing
blooms of picocyanobacteriaanoplanktonic chlorophyseand the brown tide specid®at plagued Texas
Aureoumbra lagunensisow appear to be the “new normal” for the central and northernTliR& shift
emphasizethe need for improved scientific understandin¢gRif nutrientloads cycling and tipping points.

RESPONDING TO LAKE OKEECHOBEE RELEASE EVENTS: Concurrent with these stresssponse
issues, the southetRL is impactedseasonallpy freshwater releasérom Lake Okeechobee during times of
high water. During the summers of 2013, 2016, and 2illidns of gallons of freshwater were released thioug
the St. Lucie Estuarp thesouthern IRL. As a result, tf8t. Lucie Estuanand southern IRL experienced
dramaticsalinity shiftsincluding sustained freshwater conditions. The combination of freshwagemuirients,
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sedimentsand an inoculant ohe cyanobacterilicrocystisfrom Lake Okeechobe@ addition to nutrients from
the IRL watershedueled harmful algal bloom$iABs) in portions of the southern IRIn 2013, 2016and again
in 2018 thesereleassinitiated an intensélicrocystisHAB, with reported concentrations of the toxin
microcystin exceddg World Health Organization standard$iese freshwater releasmsd HAB events highlight
the importance of connections betweenwlagersheds of thiRL and theEvergladesand the need taddress
expansion of the natural boundaries of the IRL waterakate IRLNEP adopts a revised CCMRis CCMP
revisionconsides the resource management implications of connectgdreszand watershedsore explicitly
thanin past plans

RESPONDING TO A NEED FOR INTEGRATED, SYSTEMATIC, AN D SUSTAINED MONITORING,
MAPPING, AND MODELING: More than three decades of peeviewed scientific research and other
scientific reports havdocumented thdetrimental impacts on water qualggnerated ypnutrients from
wastewatetreatmensystems, septic systems, stormwater conveyaferéiizers,and muck This research
communicated concerns ttaintinued loadingvould shift thelRL from amesotrophicseagrasslominated
system to @&utrophicmicroalgal dominated systerfihat tipping point may have been reached in 2011, but
scientific evidence of a declining lagoon preceded the shift of 2011 by desagesvéments observed in
seagrass growtin the early 2000may have been caused mostly by drought conditimialsan expanding
macroalgal community thatppears to have beegsponding to nutrient availabilitgziven this ecological shift
and the concerted efforts to reduce nutrient loads, there is a growingpriedohe, coordinate, integrate, and
sustain the science that shoirltbrm management of the lagoon’s water, habitat, living resources, and
communities. For example, there is an urgent need to develop and inggoeawide health assessments.
There is also a need for ongoing scientific research to better wartktse dynamics of the IRL to give policy
makers betters options to respond to HARsh Kills, and other emerging issues including human health threats.

LEVERAGING THE KNOWLEDGE AND EXPERIENCE OF THE NEP NETWORK: Evidence 6
succeshul restoratiorof water quality from otheNEPs(Sarasota Bay, Tampa Bay, Puget Sound, Long Island
Sound, and Narragansett Bay) as well as Chesapeake Bay provided impodamte for trs IRL CCMP
revision. The message is cleayctised and expanded efforts to reduce nutrient and other pollutanbjyoads
refurbishingaging and inadequate wastewater systeamovingsepticsystems with connections tesawer
systemor upgrading septic systems to enhanced treatrgsterss improving treatmentfovater carried byarge
stormwater conveyancesiplementing alternative solutions to the current practicenaf &goplying biosolids in
the watershedjiverting, consolidating, and treating water carriegimall dispersed urban stormwater
conveyances; removinguck anddecreasing residentjalommercial and agriculturaliseof fertilizer and
chemicas and managing yard waste will be required as part of a rigorous die¢ idRL. Across the spectrum

of externd and internal sources ofpollutant loads, a higher standard is required to rectify pasloads, limit
current loads, and prepare for the loads associated with growth of theuman population that is yet to
come.Anothercritical next stefis to restore filer feeders (clams and oysteogcausehese populationsill have
direct impacts oimproving water quality. Although natural recovery of seagrasses and fisiseziggected with
improved water quality and clarity, additional restoration efforts (ssageplanting and fisktock enhancement)
may be required.

EVALUATING RISKS ASSOCIATED WITH SEA LEVEL RISE AND CLIMATE CHANGE: Over the
nextseveraldecades, coastal communities will be challenged to understand and respoimetabilities of
natural resurce assets, humdmuilt infrastructure, and transportation/supply chains associatedahmate
change and sea level rise. Understanding poteitia is the critical first step for coastal comriti@s seeking to
implement adaptation strategies thetiebase risks, build resilience, and in some céales.advantage of new
opportunities.
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PATHWAY TO IRL RESTORATION

Successful restoration of the IRL is not an easgyetato identify, nor does it equate to reestabigta single set

of desired conditions. Broadly defined, ecosystem restoration attempts tceremeduce human-induced
stressors and return some measure of structurdLiantional integrity to the system. Due to shiftibaseline
stressors associated with factors such as humanigtimmsgrowth, coastal urbanization, climate change
(including sea level rise), and loss of taxa, restoration dRhdo an idealized past reference status after
removal of humaiinduced pressunmay bedifficult to achievé. For this CCMP revision, a healthy IRL provides
essentiaecosystem functions thdeliver sustainablecosystem services to sociefhe overarching goal fdRL
restoration is to improve water quality and biodiveraiggvidenced by a stable range of indicatdiscussed
below inthe Measuring Changes in IRL Vital Signs section

If you are a citizen, industry leader, regulated stakeholder, community demialar; scientist, or government
agency, you and all the IRLNEP’s many partners have an opportunity to restéRetThis CCMP revision
represents a neregulatory restoration plan that is dependent on each individual stakeholtipartner taking
the actions necessary to reduce huingpacts to the IRland its watershedt is a plan that will require annual
evaluation with USEPArequired updates and revisions in the future.

TAKING ACTION

This CCMPrevisionidentifies 10 broad categories of actions that can be considered arthenptd by citizens
and all IRL stakeholders and partn@fgyure5). They were first envisioned by the Brevard County Save Our
Indian River LagootProjectPlan in 2016asREMOVE REDUCE RESTOREandRESPONDThis CCMP
revisionexpands thést of actions to reflect the comprehensive nature of @me‘Lagoon -One Community-
One Voicé mission of the IRLNEPThis focus of this mission is to approach lagoon restoration with a more
unified voice.

Take Action:
Remove
Reduce
Restore
ONE LAGO
Res pon d ONE COMMUNITY + ONE
Research  /
Rebuild
Resilience
Report

Responsibility
Resolve

Figure 5. Action categoriesfor IRL stakeholders

3Duarte, C. M. et al. 2009. Return t@Werland: Shifting baselines affect eutrophicatiestoration targets. Estigs and
Coasts 32, 2936.
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IRLNEP: CORE VALUES

In April 2017, the IRL Council and IRLNEP Management Coefere adopted thesion, mission promise,and
goalsshown inFigure 6 Success for a healthy IRL systevill only be achieved if theOne Lagoon-One
Community -One Voicé mission is successful.

Vision:
Healthy Ecosystem — Healthy Communities — Healthy Economy

Mission:
One Lagoon — One Community — One Voice

Promise:
Clean Water for People and Nature

Goals:

To attain and maintain water and sediment of sufficient quality to
support a healthy estuarine lagoon ecosystem;

To attain and maintain a functioning, healthy ecosystem which
supports endangered and threatened species, fisheries, commerce
and recreation;

To achieve heightened public awareness and coordinated interagency
management of the IRL ecosystem; and

To identify and develop long-term funding sources for prioritized projects
and programs to preserve, protect, restore and enhance the IRL.

Figure 6. IRLNEP vision, mission, promse, and goals
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IRLNEP : MEASURING PERFORMANCE AND PROGRESS

To assess NEP progress in achieving {mrgn CCMP and program goals, USEPA conducts quarterly and annual
progress reporting. Every five years, a comprehensive program evalsatmmducted by BEPA for each NEP.
USEPA developed NEP Program Evaluation Guidance to assess the effastigENEP actions. The guidance
includes performance measures, describes a primressnducting site visits, and provides a feeddackto

help ensure that regomendations for improvement are implemented. This revised GEBtRuctured to align

with the USEPAEvaluation Modefor NEPsandspecificStandardized Performance Measures for NEP Core
Elements and SuBlements

NEP Performance Measures Core Elements
Program Implementation and Reporting
Financial Management — Program Planning and Administration — Oukr@ac Public Involvement

Ecosystem Status and Trends
Research Assessment and MonitorirdReporting

Each activity of &NEPis evaluatedased on outputs andtcomesOutputs represent the deliverables from
the workplan and CCMP activities (i.@roductsservices, methods, and approaches). Outcomesare th
results, impacts, and accomplishmeithen pasible, outcomearequantified as measurable changes.
USEPAconsiderghree timelines fooutcomes:

x Shortterm (1- 2yearg outcomesrevolve aroundmproved knowledge

X Medium-erm (3— 4years)outcomesevolve around behaviakchange.

x Long4erm (5- 10+ yearsputcomegevolve around restoration and maintenancdhefecological
integrity of estuaries of national significare®that theyneet the defined uses.

ROLE OF THE IRLNEP

Throughout this revised CCMP, specific IRLNE#Zponsibilities will be identified that align withree broad
categories of program commitmenntaction (coordinate, collaborate, and condastshown iTable5. At all
levels, the IRLNEP is committed to higgwvel performance, transparency, innovatamgd open communication.

Table 5. IRLNEP roles

Actions Engagement

Convene partnering entities, ensure open commuaiiced minimize conflicts and/or redundancie
Coordinate | and maximize efficiencies through cooperative vesgu

Collaborate| Join forces with partner agencies and invest sita and funding into projects.

Invest staff time and funding as the lead ageneylaoting an IRL initiativedefined in the IRLNEP
Conduct Annual Business Plan, budget, and USBER#kplan identifying federally funded projects.

Over the next decade, the IRLNEP will join with {o&rs in its Management Conference to advamitiatives

and actions that restore the IRL, enhance-mngn stewardship of the system, and align with authority, vision,
mission, promise, and goaléthe Clean Water Act. Realization of the complete benefits dRh&ouncil
Interlocal Agreement @hdevelopment of the IRLNEP as a fully performing estuary programepegsents the
entire IRL watershed will require significant and sustained prograposufiboth human and financial resources).
IRLNEP leadership actions identified in this CCMRRision represent specific and strategic IRLNER oist
(deliverables). These actions will be represengegraject deliveries in annual USEPA workplansyal as
IRLNEP business plans and budgets. Each IRLNEP leadexstijmaddresses a program need and is an
essentiaprerequisitdor effective, sciencéased ecosystem restoration. When viewed collectively, these
leadership actions combine with others that have been comptedeglia progress to form a solid foundation for
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successful restoration andwterdshipof the IRL (Table6). Most importantly, the IRLNEP will strive to
implement an IRL ecosystemide restoration initiative that is effective, efént, transparenand inclusive.

Table 6. IRLNEP deliverablesand tentative timeline

IRLNEP Tentative Fiscal Year
Mission IRLNEP Deliverables from the Action Plans Target Date
Annual CCMPprojectfunding andmplementationgrojects identified an
prioritized for IRL Guncil/IRLNEP funding annually) Annual; recurring
Lagoonwide geographidnformationsystem (GIS)asset mapping Annual; recurring
Looking Ahead- Science2030Reportthat identifies gaps iknowledge, | 2019-202Q update as
emerging issues and innovation opportunities needed
IRL Habitat Restoration Plaanchored by a network of foRegional
Restoration Centeiiglentified for IRL restoration, research, citizen
engagement, and education (Marine Discovery Cémféolusia County,
Brevard Zoo in Brevard County, Harbor Branch Oceggaphic
Institution in Indian River and St. Luc{éounties, Florida Oceanographijc
Society in Matin County) 2019-202Q 2026-2021
Climate Ready Estuary Repdrisk-based vulnerability assessment anc
adaptation plan funded by USEPA, in development) 2018-2019 2019-2020
Update as needed 2025~
CCMP UpdatdUSEPA mandate every five years, as needed) 2026
CCMP RevisiofUSEPA mandate every 10 years) Revision in 20292030
Expanded funding for coshare projects from local, state, regional,
ONE federal and private funding sources Annual; recurring
LAGOON IRL Projects Plan 2019-202Q update annually
20206-2021; update as
Update of 2016 IRL Economic Analysis needed
2019-2020USEPA
UpdateBoaters Guide to the Indian River Lagoon workplan
Planningactivities to begin
Emergency Incident Preparation and Response Plan 2019-2020
Expansion of IRL4 network(IRLNEP leadership to promote and
cultivate water and cleaechologyinnovation, technology
developmentand privatesector industry solutions to IRL antbFda
water quality challenges) Annual; recurring
Direct support (IRLNEP staff and funding resourdes)established
annual lagoofwide symposia:
EDUCATION: ShORE (Sharing Our Research with Evesg)on
education/research conference hosted by Daytortia Stdlege
RESEARCH: IRL Science Symposia hosted by Floridaric
University/Harbor Brancl®ceanographic Institute
TECHNOLOGY: IRL Research Institute TechCon hosted-br
ONE and/or IRLNEP partnershipsith otherindustryled
COMMUNITY incubator/accelerator partnerships for innovatiemelopment Annual recurring
2019-2020USEPA
One LagoorMonitoring Plan workplan
One LagoorCommunications Plan 2019-202Q updateannually
2019-202Q recurring
IRLNEP “One Community- One Voice” Initiative initiative
Begin initiativein with
2019-2020USEPA
“State of the Lagoon” Technical Repdsynthesizing the science, workplan funding tentative
ONE VOICE identifying stressorgndresponding to emerging threpts target forreport in2025
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IRL VITAL SIGNS

The Puget Sound Partnersispone of the nation’s 28 NEPBhe Puget Sound Partnership developedta V
Signswheel that communicatetle health of the Puget Souimda way thatvasscientifically valid and resonate
with the public? The IRLNEP recognized the value and success dPtiget Sound Partnershifital Signs wheel
and applied a similar approach for iR (Figure 3. The 32 IRL Vital Signs identified by the CCMP process
represenimportantCCMPissues that indidually and collectively contribute directly to IRL restoration and
ultimatehealth Each Vital Sign is suppted by specifiaction plandirectives that will advance IRL restoration
and stewardship effortburing the next decadEor each Vital Sign, action plan directives thateweot part of
the 2008 CCMRre identified as “NEWin the tables of actions.

HOW TO USE THE VITAL SIGNS WHEEL

The IRL Vital Signs wheel presents 32 Vital Signs for IRL health thgnt svith the "One Lagoon ©ne
Community -One Voicé mission of the IRLNEPEachVital Sign is important:

X One Lagoon — Water quality, habitat restoration, and living resources issuedians i@side within the
One Lagoon segments of the wheel.

X One Community — Community planning, economic development, and coadtahoesissues reside
within the Healthy Communities segments of the Whee

X One Voice- Strategic IRLNEP activities authorized by Secti@® ®f the Clean Water Act reside within
the Communicate, Collaborate, and Coordinate setgnoéithe wheel. Specific outputs (deliverables) an
outcomes from this segment represent essential Ci@Rmentation and financial activities that will
drive restoration and stewardship of the IRL.

Every citizen, scientist, local community, public agency, and stakeheddeview Vital Signs individually and
collectively as an IRL “Call to Action.” AlVital Signspoint inwardlytowards the center of the wheel and a
healthy lagoonEach Vital Sign should not be viewedadiscrete independent issue. Integrated@aretlapping
procesesconnect the 32 Vital Signs into éntegrated systefior IRL restordion and longterm stewardship.

One of the primary goals of a CCMP is to guide the implementatioaroéctive actions and mitigation strategies
to restore ecosystem health. The Vital Signs wheel was developed ittepgaidance for action that is

meanngful to every level ofthediverse community of IRL stakeholders and partfien® individual citizens to
large government agencies

WHAT IS YOUR ROLE AND OPPORTUNITY TO HELP RESTORE A ND PROTECT THE IRL :

Identify which Vital Sign(s) correspond to yowsponsibility, authority, or opportunity. If you are responsible or
interested in solving a problem within a Vital Sigake actiorto fix the problem. This individual ownership
approach respects local homee decisions of our communitiels recognizeshat restoration interventions and
management actions must consider local conditions that vary at diffeatiat apd temporal scales along the
lagoon. Most importantly, the CCMP encourages adaptive and strategigamaard decisions to be made at all
levels of the Management Conference partnership.

It is important to remember that to achieve theé@agoon- One Community — One Voice” mission, restoration
intervention decisions must be driven by local conditions, trends, and neeatshi&ve success, outcomes should
be understood clearly. Decisions mussbencebased andata driven.

4 Puget Sound Partnership. Vital Signs Websitga://www.psp.wa.gov/vitalsigns/
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Figure 7. IRLNEP Vital Signs wheel

MEASURING CHANGES IN IRL VITAL SIGNS

An adage byPeter Druckeis, “You cannot manage what you do not measieasuring all possible indicators
at all times and in all locations would be cost prohibitime impossibleNevertheless, measuring key indicators
at multiple locations on a frequency that captures impoctzerigesnd evaluating the data rélee to

appropriate targets represent a @ffctive approach to documenting status and trends and demonstrating the
effectiveness of management actions.

For eactof the 32Vital Signs, specific indicatorsvereidentified Indicators will be evaluatedevised and
refined during the next decade as this CCMithjlementedIndicatorswill be measured to assess ttwndition
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of theVital Sign (its statusland document hothatcondition changes through tinj@ny trend) The ®lectbon and
monitoringof indicatorsrepresent @omplexand challenging process. Appropriate and consistent indicators
should convey complex information as simple and useful measures ofestdttrendsSome indicators
presented in this CCMRevisionhave beenvell studied with ample information available tesdgbe status and
trends, whereas other indicators are not well understood. Therefore, slicatoils may be reconsidered,
modified, or replaced as new information becomes availalsie.IRLNEP will workwith the Management
Conference and our partner scientists, managaspractitioners to advance appropriate indicators and to better
understand stressor-response relationships. Overall, indicatorsowatepr

x Fundamental information on tiealth of a system.
x Essential measures of the success of managemamtsaahd valuable guidance foourse corrections
including identification of degrading trends that can be or should be reduadmead and improving
trends that can be or shouldfaeilitated or accelerated
X Qualitative and quantitative metrics that can provide useful casgoarthrough time on local, regional,
or national scales.
x Easy to understandformation hatcommunicates cleanessage® diverse target audiences including
managers, scientists, and the public.

Table7 throughTable11 show how the IRLNEP mssion Vital Signs, indicators, anthrgetsare related. The
most important aspect of CCMP implementation dlto evaluate trends for eachaV Sign, as appropriate, to
document improvement or decline in lagoon conditions over time. Identification antfigaton of appropriate
indicators and targets will be an ongoing challenge and opportunity for tiNEIRbver the next decade.
Important IRLNEP actions that will begin fiscal year2019-2020 will be the development of an IRL Monitoring
PlanandHabitat Restoration Plaas well aghe beginning of a State of the LagobechnicalReport These
efforts will provide information to identify appropriate indicators and taripet€ CMP implementation

Table 7. ONE LAGOON water quality indicators and targets

IRLNEP Vital Sign
Mission Category | Vital Signs Indicators: The Measures Targets
Total maximumdaily loads TMDLSs), basin
managemerdction plans (BMAPSs) reasonable | Total phosphorugotal nitrogenchlorophylta,
assuranclans (RAPs)applicable water quality | fecal coliform, metatsBMAP or RAP compliance;
criteria includingnumericnutrientcriteria, meeting water qudlj criteria andemoval from
Impaired Waters | biological response impaired waters list
WWTP dischargeguality; number of eptic Advanced wastewater treatmeAW(T);
conversions to advanced septic or sewer; connection of septic systems near surface waten
biosolidsandreclaimed water nutrient total phosphoruygotal nitrogenfecal coliform,
Wastewater management metals, and pollutant load reductions
Freshwatertotal phosphorugotal nitrogen
Stormwaterdischarge to IRLurban recreational,| salinity, sedimentfecal coliform, and metdbad
and agricultural fertilizer use reductions (poundsreduction annual reductiasin fertilizer use; acres
or tons) urbanandagricultural best management treated by BMPspre-development runoff equéd
practices (BMPs) implementatiplight postdevelopment runoff; percent light reaching
Stormwater attenuation coefficient in the lagoon lagoon substrate
Hydrologyand Surface watevolume restored to natirflow,
Hydrodynamics groundwater and internal water flevand loads | Hydrologic targets identified and achieved
Legacy Loadsind | Healthy sedimentsptation, acreageolume Total phosphorygotal nitrogen hydrogen sulfide
Healthy Sedimentg and nutrient loads/flukrom muck pH, sediment toxicity
Atmospheric Wet-dry atmospheric deposition of nitrogend
Deposition pollutants Total nitrogerandcontaminants
Thresholddevels identifiecby water quality
ONE Water Contaminant®f Types concentrations, arldads of contaminantg criteriafor human andavildlife health, contaminant
LAGOON | Quality Concern of concern concentration, and contaminant load

o
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Table 8. ONE LAGOON habitat quality indicators and targets

IRLNEP Vital Sign
Mission Category | Vital Signs Indicators: The Measures Targets
Coverage (acres), densignd species diversity
coverage (acres), density, and species diversipyhafr | Recovery tascientifically defensible
Seagrasses benthic habitats reference targeffMDL targets for seagrass
Coverage (acresjlensity and conditiorof live target | Recovery to scientifically defensible
Filter Feeders speciesn conservatiorand/orcommercial production | referencdarget
Expansion of functional living shoreline habitatsbd
on quantitative shoreline restoration coupled with Miles of eroded or hardened shoreline
evaluation of natural habitat quality and functiitga | planted miles of buffer zones around
Living Shorelines | miles of living shorelingmiles of buffer zone waterbodies
Wetlandsand
Impounded and Acresacquired and conservetgtural
Altered Marshes | Acres in conservatioandmanagement wetland functionsestored and managed
Spoil Islands Islands in conservation, managememd public use Islands restorgcenhancedand managed
Acres restored and managfed ecosystem
Land Conservation Acres in conservation, managemetd public use integrity
Volumeor area of unimpededrculation in
ONE Habitat Connected Waters the IRL, restoredlows to St. Johns River,
LAGOON Quality and Watesheds Regional watersheglanning and projedhtegration volumeretained to groundwater
Table 9. ONE LAGOON living resourcesindicators and targets
IRLNEP Vital Sign
Mission Category Vital Signs Indicators: The Measures Targets
Pelagic and benthic community diversity
population status, and trendgazers; aquatic Targetcomplex not yet established
Biodiversity trophic cascade maintain biodiversity of region
Specieof Rare, threatened, endangered, and endemic spe( Targets for species recoveaye population,
Concern identification population trendsand recovery location,and removal from listing
InvasiveSpecies Invasive species population reduction and remov{ 100%removal
Targets for sgainable populationoking
at presence of breeding grounds, species
Forage Fishes Population statuand trends population, and species location
Targets for susta@d and robust commercig
Commercial and and recreational fishingustainableyields
Recreational and catchpresence of breeding grounds
Fisheries Population status and trends and species population and location
Annual incidence of toxic and ndoxic HAB Target reductions for number, intensiynd
HABs events duration of blooms
ONE Living Climate Ready Adaptationstrategies identified and
LAGOON Resources Estuary Risk-based vulnerabiligsidentified adoptedprojecs implemened
Table 10.ONE COMMUNITY healthy communitiesindicators and targets
IRLNEP Vital Sign
Mission Category Vital Signs Indicators: The Measures Targets
Vibrant 21
Century Communities with vision and sustainability
Communities plans Inventory of plans developed and shared
Weight/volume oftash recovered annually
TrashFree Waters| and hotspots for trastentified TrashFreeLagoon by 2030
Expanded clean marinas and compliance,
Marinas and Number of clean marinas, number of derelict 100% reduction in derelict boats, no
Boating boats, number of moored vessels discharge zone throughout IRL
Distinctive
Lagoon Urban waterfronts, working waterfronts, and| Full engagement between communities and
Communities Environmental Justice communities identifie{ IRLNEP Management Conference
Emergency
ONE Healthy Preparation and Emergency preparation and response plans
COMMUNITY | Communities | Response Emergency preparation and pesse in place
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Table 11.ONE VOICE communicate— collaborate — coordinate indicatorsand targets

IRLNEP Vital Sign
Mission Category Vital Signs Indicators: The Measures Targets
Comprehensive and integrated lagoon
wide samplingmonitoring and data
sharing network and plan in place
Monitoring and Data economic value of IRL quantified dn
Sharing Monitoring Plan developed and implementeq updated regularly
Comprehensive, integrated, mudisciplinary | Delivery of State of the Lagoon Technicg
State of the Lagoon State of the Lagoon Technical Report Reportevery 10 years
Science and technology advancements
support and improve resource protection|
Science Technology managemerand environmental resource
andInnovation Science Pladeveloped and implemented based economic stability
CCMP Implementation | CCMP revised, funded, and projects tracked CCMP restoration project implementatio
and Financing and implemated and return on investment
Citizen knowledge, engagemeand
Citizen Engagemeraind | Communication Plan developed and behavior change to improve lagoon health
Education implemented increassover time
Communicate- | Federal, State, and
ONE Collaborate- Local Policy Local, state and federal policies align with Number of policy opportunities and
VOICE Coordinate Opportunities IRLNEP vision, mission andgoals roadblocks identified and altered

IRL HEALTH CONCERN LEVELS

EachIRL Vital Sign was ranked by the IRLNEP Management Conference members and meintiesublic
based on one of four levels of ecosystem health concern.

Levelsareshown with this ico andarecolor-coded as red, dark orange, light orarage] blue andincludes
the level numbeto describe the health concern:

LEVEL 1: CRITICAL - Condition threatensnmediateand longterm prognosis folagoon health.
Indicators are unfavorablerdnd is negative. Immediate and aggressive intéiorers urgently needetb stop
and reverse trend

LEVEL 2: SERIOUS —Condition threatens lonterm prognosis folagoon health. Trend is unfavorable or
uncertain. Favorable outcome is not expected without strategic iniervand longierm stewardship

— Insufficient knowledge is availabte inform decisiormaking and resource
management for the Vital SigResearcimeeds to be identified, funded, and applied to resource managemen

LEVEL 4: STABLE OR IMPROVING TREND -Vital Signis stable or trendingpwards improvement
Continued intervention is needed. Letegm stewardship efforts are expected to delisreorable outcomes.

This approach to categorize IRL health concerns for each Vital Sigrdpso&igeneral indicator of the level of
Management Conference and public concern and sense of urgency to addréas $tgn. These levels should
not be considered a project priority ranking recommendatiotheasnly consideratiofor project prioritization
and funding. Each of the 32 Vital Signs included in the CCMP representalgraihway to a healthy lagoon,
and many are interdependent. No Vital Sign includedism@CMPshould be considered a priorgg lowthatit
does not require action and funding considerations.

Tablel2 summaizestheIRLNEP Management Conference and community consefasinealth concern levels
for each Vital Sign.
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Table 12. Health concern level consensus by Vital Sign
Vital Sign | Health ConcernConsensus
ONE LAGOON
WaterQuality
Impaired Waters
Wastewater
Stormwater
Hydrology and Hydrodynamics
Legacy Loads and Healthy Sedimetiteludes muck)
Atmospheric Deposition
Contaminant®f Concern
Habitats
Seagrasses
Filter Feeders
Living Shorelines
Wetlandsand ImpoundandAltered Marshes
Spoil Islands
Land Conservation
Connected Wateand Watersheds
Living Resources
Biodiversity
Species of Concern
Invasive Species
Forage Fishes
Commercial and Recreational Fisheries
Harmful Algal Blooms
ONE COMMUNITY
Healthy Communities
Climate Ready Estuary
Vibrant 215 Century Coastal Communities
TrashFree Waters
Marinas and Boating
Distinctive Lagoon Communities
EmergencyPreparation anBesponse
ONE VOICE
Communicate- Collaborate- Coordinate
Monitoring and Dat&haring
State of the Lagoon
ScienceTechnology andinnovation
CCMPImplementation and Financing
Citizen Engagemerand Education
Federal, State, and Local Policy Opportunities

FINANCIAL S TRATEGY AND SUSTAINABILITY

The IRLNEP made every effort to quantifg,theextent possible, bottevenue sources apdojected project
costs throughout this CCMPhere arenanychallenges associated with makingyear financial projections
Included in these challenges is the fact thany of the projectsave not completed full planning, designda
engineering phaseand thehighly volatilemarket dynamics associated with the cost of goadssarvices. One
financial fact is certain, costs are likely to gnaver time. The IRLNEP will develop a separate lenpentation
and Financing Plan after this CCMP revision is adotitatiwill include additional details
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It is important to note that alifancialdata and projections in this CCMP should be considered estimated
revenues and codi&sed on the best available data at the time of E@&Veloprent. Most of the proposed
projects anticipated over the next 10 years havegoeived sufficient planning, desigind engineering analgs
to allow accurate costssessmelffibr either capital costs aperation and maintenandgost estimates are
preseted in the “Vital Sign Action Plan Output (Delivédtas) Tablé associated with each of the 32 Vital Signs.
When possible, costs were preseriiaded orestimatedroject costprovided by planning or some level of
design and engineeringihe IRLNEP receigd significantassistance in estimating costs based aomber of
restoration plandeasibility studiesand economic assessments that have iezEmtlydeveloped or are available
in draft form. All documentsitedin this CCMPwill be available on théRLNEP website ww.onelagoon.org)
once the CCMP is adoptddxamples of theseocuments include:

x AdoptedBMAPs for North IRL, Central IRL, Banana River Lagoon, and St. L&iieer and Estuary
(DEP 2013y

x Cost estimates associated with the propd¥&B for Mosquito Lagoon (in review by DEP and USEPA).

x IRL economic study conducted by the Treasure Coast and East Cenidd Regional Planning
Councils (2016).

X Large regional stormwater projects identified by the Indian Riagioon Stormwater Capture and
Treatment Feasibility Analysis (SJRWMD 20E7)his feasibility study evaluated over 40 potential
stormwater projects throughout the IRL watershed and identifrextegional projects ake priority.

The IRLNEP, its Management Conferemagtners, and stakeholders throughout the lagoon watershed have made
significant progress to identify new revenue sources and secumedexpfnding for CCMP implementation

through local, state, and federal initiatives involving both pulbl privatesector dollars. The IRLNEP effort to
expand and diversify revenues to support IRL restoration, monitoring, s@eddechnology innovation, and

citizen engagement/education will continue annually as a high-priority CCltia awer the next decade.

Examples of successful initiatives that have expanded CCMRmpementation include:

X Creation oflRL Council, an independent special district of ttatesof Florida, by Interical Agreement
(2015) for the sole purpose to serve as the new host agency of the IRhNIERpand program base
funding from $600,000 of USEPA funding to $2,250,006dmbinedUSEPA, DEP, SJIRWMD,
SFWMD, andcounty (Volusia, Brevard, Indian River, St. Lucie and Martin) funding.

X Localdiscretionarysales tavinitiatives that suppottgoon projects:

Brevard County 2016 votexpproved hattent sales tax referendum to be used for IRL
restoration projects with astimateds486 million over 10 years.

Indian River County oneentdiscretionary sales taxith a portion allocated tRL projectsas
part of the annual budget process.

5 DEP. 2013. Basin Management Action Plan for thelémgntation of Total Maximum Daily Loads for Nutnis Adopted
by the Florida Department of Environmental Protatiin the Indian River Lagoon Basin North IndiawvéiLagoon.
DEP. 2013. Basin Management Action Plan for thelémgntation of Total Maximum Daily Loads for Nutis Adopted
by the Florida Department of Environmental Protatiin the Indian River Lagoon Basin Central IndiRiaer Lagoon.
DEP. 2013. Basin Management Action Plan for thelémgntation of Total Maximum Daily Loads for Nutis Adopted
by the Florida Department of Environmental Protatin the Indian River Lagoon Basin Banana Rivegdan.

DEP. 2013. Basin Management Action Plan for thelémgntation of Total Maximum Daily Loads for Nutmis and
Dissolved Oxygen by the Florida Department of Eowimental Protection in the St. Lucie River and EstiBasin.

6 Mosquito Lagoon Reasonable Assurance Plan website:
http://publicfiles.dep.state.fl.ussIDEAR/Mosquito%2@00n%20RA/

"Treasure Coast and East @ahFlorida Regional Planning Councils. 2016. indRiver Lagoon Economic Valuation
Update. Report available atvw.onelagoon.org

8 SIRWMD. 2017. Indian River Lagoon Stormwater Capamd Treatment Feasibilitynalysis.
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St Lucie County 2018alf-centdiscretionary sales tax to support infrastructure improvements
and water qualityvith anestimatedb18.6 million in annual revenue.

Each year,hie IRLNEP developan annualdsinesplan with participation from the Management Conference as
pat of the annual budget cycle. This “IRLNEP AnnBaisiness Plan” incorporates and aligns all the
programmatic activities of the IRLNEP during a fiscal year withidBEPA grant workplan and thistal annual
IRLNEP budget. In addition, the IRLNEP prepares an end-of-year Annual Reportrtengsaand shareholders to
communicate clearly to citizens, policy makersd stakeholders IRLNEP progress, estuary conditions and
trends, project updates, and annual expenditliress Annual Business Plan, Fiscal Year Bugdgaetl Annual

Report are posted on the IRLNEP website/(v.onelagoon.org

In advance of the 2008 CCMP revision, tRENEP reached out to its entire Management Configend all
local, regionaland state partners to assembjeeliminarylRL restoration project lisiThis preliminary project
list does not include all projects necessary to achieve IRL restarBl contrastthe Treasure Coast and East
Central Florida Regional Planning Councils conducted anaic analysis (201@hatestimated it would cost
$4.6 billion to accomplish the required nutrient load reductions in all foilmeofRL BMAPS.

Tablel13 summaizesthe preliminaryCCMP project list and estimated costsmpiledthrough June 2018. The
project information will beevaluated annually angpdatedas needeth aseparatéRLNEP ProjectList .

Table 13. Summary of CCMPprojects asof June 2018

Total Number of Number of Projected TN | Projected TP

Projects submitted | Projects with Total Reductions Reductions
Category by Stakeholders Estimated Costs | Estimated Cost | (Ibs/yr) (Ibs/yr)
Stormwater 271 249 $519,554,308 | 677,542 176,400
Groundwater (Includes
WWTP Upgrades and
Septic System Projects 80 78 $432,582,857 | 346,606 42,607
Muck Removal 29 28 $293,671,273 | 670,480 73,817
Habitat Restoration 82 65 $72,062,635 32,645 4,041
Citizen Engagement
and Education Outreac| 17 7 $4,431,400 71,010 4,946
Monitoring and
Research 16 10 $12,985,025 N/A N/A
Comprehensive
Everglades Restoratior
Plan(CERB IRL South
(Everglades
Restoration) 1 1 $1,300,000,000| TBD TBD
Total 496 438 $2,635,287,497| 1,798,282 301,811

IRL RESTORATION RETURN ON INVESTMENT

In 2016, the Brevard County Save Our Indian River Lagoon Project Plan evaluatednatuwestment and
economic value. During plan development, it was estimated that teétlmémestoring the lagoon has a present
value of $6 billion and a cost of $300 million. Therefore, implementing theaBite@ounty plan to restore the
IRL was considered an excellent investment in tiieré ofthe Brevard County community and economy with a
benefit to cost ratio of 20:1. The analyaliso showed that an accelerated restoration sahéddl a significant
benefit to return on investment.

High return on investmeritom restoration activitiewasalsoconfirmedby the independent economic analysis
conducted by th&reasure Coast and E&3¢ntral Florida Regional Planning Councils (2018jth an etimated
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costof $4.6 billion to accomplish the required nutridméd reductions in all four adhe IRLBMAPs and with
efforts extended over a 3@ar period, it would require an annual investment of $230 million to sustéiRLa
based economy. When comparing this average annual costagdoa total average annual economic output of
$7.6 billion, thereturn on investment from a sustainable IRL is 33 to 1. Over the years,|B4 tingproves in
health and productivittheannualreturn on investmerns expected to increase.

THE BOTTOM LINE

Based on besiconomic datavailable at the time of this CCMP revision (20E9§,0nservative cost estimate
between $4 to $billion is expectedo make significant progress towards IRL restorafidns investment should
not prompt an expectation that it will restore lgxgoon toa pastpristine condition. Hopefully, this investment
will deliver restoration outcomes thastorethe IRLto a stableand improving future condition.

This estimate does not inclugerventions that might be required based on the terng-stewardship costs
associated with implementing a comprehensive and fully integratgahgshonitoring network, support for
ongoingand emerging scientific research to guide ecosystamagement decisioredaptation actions necessary
to build resilient coastal communities facing sea level rise anttaoes, and major transportation and/or
infrastructureconditions that continue tonipair natural IRL water flow.

Impacts of futurgopulation growh and the additional stressors that come with expanded coastal devdlopmen
must be considerems an unknown restoration casthis 10year strategy. Population growth projections for
2018 — 2030 for théive counties along the IRL (Volusia, Brevard, Indian River, St. Luarid, Martin) estimate
that an additional 238,662 people will move into the region (13.8% growth) (\ditywvef Florida Bureau of
Economic and Business Research 2019)s Tdypresents a populatiequivalent tal.5 times theurrentsize of

the City of Orlando. The opportunities and challenges of population growtnfaastiucture are considered in
the 2% Century Coastal Community Vital Sign.

HOW TO USE THIS PLAN

Foreach \ftal Sign, the following information is provided:

x Goals The specifigoals that will be achiedeby implementinghe actiors for the \ital Sign.

X Issue Summary: Description of the issues facingRhesystem for thé&/ital Sign, using the best
available informationThis section is supported by the most relevant and recentggewed scientific
publications and publisector reports that summagithe issue succinctly. It is not intended as a
comprehensive review of scientific knowledge nor does it provide a etwpsive list of peaeviewed
literature.

X StrategiesApproaches that should be implemented to achieve the goals itah8ign.

x Vital SignAction Plan Outputs (Deliverablesdpecific deliverableare listed as actions that identifye
responsible and partner entities, estimated costs, potential fisalinges, and the IRLNEP role in
delivering the output.

X Outcomes: Shortmedium, and longterm outcomes expected from implementation of ttpus.

x Challengedo SuccessPotentialchallenges to achieving the goals of tHeahSign.

x Citations Literature referenced in the above items for aital Sign.

The information irthe followingsectiors guides the IRL Council and Management Conference in achieving the
vision, mission, promise, and goals established for the IRL system.
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ONE LAGOON
WATER QUALITY
Impaired Waters Including TMDLs, BMAPSs, and RAPS)

GOALS: REMOVE or REDUCE anthropogenicpollutant and nutrient loading to the IRL watershedto
meet the regulatory targets established by TMDs, BMAPs and/or RAPs; achiewe the intended biological
response criterig and achiewe applicable water quality criteria to REMOV E the waterbody from the
Impaired Waters designation list

ISSUE SUMMARY : Watersthatdo not meet state and federal water quality standards for one or more
parametergaredetermined to be “impairédUnder the federal Clean Water Act, this deterrtiorarequires the
development oTMDLs for pollutantscausing impairmertb the waterbody. For identified pollutants, TMDLs
must specify reductions to achieve water qualiéyngards.

As of 2018, thdRL system has verified impairments of
water quality standards for nutrients, fecal coliform
bacteria, and metalkr March 2009, DEP adopted
TMDLs for the IRLwatershedwhich was determined
to be impaired due texcessive amounts aijtal
nitrogen andotal phosphoru$ The TMDLs focused on
the water quality conditions necessary for seagrass
regrowth at the depth limits where seagrass hesitbyi
grew in thewatershedbased on eulti-year composite
of seagrass coverage. The median depth limits of
seagrass coverage in the IRL systeamedecreased
over the years becausedgteriorating water quality
conditions. In 2013, additional TMDLs were adopted
for dissolved oxygen and trients foreight tributary
segmentdo the IRL2 TMDLs were established in 2008
for dissolved oxygeriptal nitrogen andtotal
phosphorugor the St. LucieRiver and Estuariasin
located at the southern end of the [Rh addition,
Figure 8. Water quality restoration DEP adoptedhutrient numeric criteria for the entire IRL
process for total nitrogen, total phosphorus, and chlorophyll-

Following TMDL adoption, DEP worked with IRpartnergo develodBMAPSsto implement the actions needed
to achieve théRL TMDLs. A BMAP is a“blueprint” for restoring impaired waters, and it represents a
comprehensive set of strategiegermit limits on wastewater facilities, urban amggieultural BMPs,
conservation programs, and financial assistaraesignedo implement pollutant reductions established by the
TMDLs.BMAPs are adopted WYEP Secretarial order and are enforceaBRIAPs wereadopted for the North
IRL,* CentrallRL,®> and Banana River Lagobportions of the IRLsystemin February2013and the StLucie

River and Estuary idune2013’ Revisions to théRL TMDL and associated model are currently underivay

DEP identified the Mosquito Lagoon and Loxahatchee River as impairea, TMDL is not requiredor these
waterbodies becaupartnersn these areas are working with DEP to develop RRPRAPs are similar to
BMAPs in that theydentify strategieand projectshat affected stakeholdersll implement to achieve water
quality standardswiithin a specified timeframéioweverthe RAP is intendetb providereasonable assurante
DEP and USEPAhatthesepollution control mechanisms will resultieasonable progress towaitainment of
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water quality standards and bring these watersciomapliance with state and federal critéridhe futureso that a

TMDL is not needed

STRATEGIES:

x Participate inTMDL, BMAP, and RAP processesd work teexpand partnerships, identiéynd

implement pollutant reductigorojects, and obtain funding toeet andvork to surpassinimumwater
guality standardso achieve restoration goals.
x Continue to identify and implement scientiRESEARCHbrojects to better understand nutrient cycles
ard flux in thelRL to advise revisions of TMDLs, BMAPs, and RAPs.
x Evaluateand achieve stakeholder support foture IRLNEP activities that camelp TMDL, BMAP, and
RAP implementation and success.

VITAL SIGN ACTION PLAN OUTPUTS (DELIVERABLES) :

Table 14. Impaired Waters action

lan outputs (deliverables

Staff time at
Impaired Waters-1: Support Use best BMAP BMAP
implementation, review, and available partners meetings
update of IRL TMDLs as science taevise IRLNEP and with
needed and as best available | TMDL targets Management | Management] DEP,local
science evolves. as needed DEP Conference Conference | governments | Coordinate
Implement DEP,local
water quality governments
Impaired Waters-2: Work improvement water
with BMAP partners and DEP | projects witha management
to support implementation of | goal to districts
BMAPs and track progress, REMOVE BMAP (WMDs),
compliance, and waterbody from partners Florida
implementation challenges. impaired list DEP IRLNEP $4.6 billion* | Legislature Collaborate
Impaired Waters-3: Support Adopt RARs for
the partners and DEP in the Mosquito Mosquito
development, adoption, and Lagoon and Lagoon: 89
implementation of the Loxahatchee million; DEP,local
Mosquito Lagoon and River to guide Loxahatchee| governments
Loxahatchee River RAPs. water quality River: $90 Florida
(NEW) restoration RAP partners DEP, IRLNEP | million Legislature Collaborate
Private
Impaired Waters-4: Evaluate investments,
opportunities to incentivize, local
monetize, and expedite IRLNEP governments,
nutrient reduction policies and | Expedite water | Management DEP, WMDs,
actions including water quality Conference, local Florida
quality credit trading. (NEW) improvements. | governments DEP $4.6 billion* | Legislature Coordinate

*Estimate for Banana River Lagoon, North IRL, Cénfrd, and St. Lucie River and EstuaBMAPs.*!

OUTCOME S:

x Short-term (1-2 years) Increase local partner participation in these vgiied restoration processes.

X Medium-term (3-4 years) Implement projects and programs to work towdings-year nutrient
reduction targets specified in the BMAPs.

X Long-term (5-10+years) Meetfive-year andenyear nutrient reduction targets specified in the
BMAPs. Meetthe fiveyeartargets identified in # Mosquito Lagoon and Loxahatchee River RAPSs.
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Evaluateseagrassesponse and make recommendations as necessaws® BMAP activities and
TMDL targets. REMOVEthe waterbody fronthe Impaired Waterisst.

CHALLENGE S TO SUCCESS:

X Inadequate funding and project ideas to meet required reductions.

x Lack of incentive for regulated stakeholders tgassrequirednutrient reductions.

X Legacy loading in the watershed may mask progress towards achieving watgrstjaiadlards.

x Limited understanding bgome ofthe public on how individual actions impact the lagoon water quality.

X Inadequate data on appropriate spatial and tempca#ds, need for multiple lines of evidence, and
complexity of modeling and model construction, testing,\adidlation.

x Lack of planning that results in reactive or hastily implementepgtgis that may not benefit lagoon water
quality.

X Inadequate lonterm support for regime monitoringto assess if water quality targets and standagds ar
being achieved

CITATIONS:

1. Gao, X. 2009TMDL Report:Nutrient and Dissolved Oxygen TMDLSs for the Indian River Lagoon and
Banana River LagoonIdétida Department of Environment&rotection

2. Gao, X. and RhewK. 2013.TMDL Report:Dissolved Oxygen and Nutrient TMDLSs for Eight Tributary
Segments of the Indian River Lagoon. Flor2igpartment of Environmental Protection.

3. Parmer, K Laskis K., McTear, R., and Peets, R. 200BMDL Report:Nutrient and Dissolved Oxygen
TMDL for the St. Lucie Basin. Florida Department of Environmental Priotect

4. DEP. 2013.Basin Management Action Pldor the Implementation of Total Maximum Daily Loads for
Nutrients Adopted by the Florida Department of Environmental Protdctitire Indian River Lagoon
BasinNorth Indian River Lagoon.

5. DEP. 2013.Basin Management Action Pldor the Implementation of Total Maximum Daily Loads for
Nutrients Adopted by the Florida Department of Environmental Protdctitire Indian River Lagoon
BasinCentrallndian River Lagoon.

6. DEP. 2013.Basin Management Action Pldor the Implementation of Total Maximum Daily Loads for
Nutrients Adopted by the Florida Department of Environmental Protdctire Indian River Lagoon
BasinBanana RiveLagoon.

7. DEP. 2013. Basin Management Action Plan for the Implementation of Total Maxibaily Loads for
Nutrients and Dissolved Oxygen the Florida Department of Environmental Protectiothe St. Lucie
River and Estuary Basin.

8. Harper, H.H. an®aker, D.M. 2016. Refining the Indian River Lagoon TMDlechnical Memorandum
Report: Assessment and Evaluation of Model Input Parameters.

9. Janicki Environmental and Applied Technology and Management. 2012. Nutrient Loatimgt&s for
the Indian River Lagoon TMDL Load Revision. Brevard County.
http://www.brevardil.gov/NaturalResources/WatershedProgram

10. Mosquito Lagoon Reasonable Assurance Rlabsite:
http://publicfiles.dep.state.fl.us/DEAR/Mosquito%20Lagoon%2QRA/

11. Loxahatchee River Reasonable Assurance Plan website

http://publicfiles.dep.state.fl.us/DEAR/Loxahatchee RA Plan/
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ONE LAGOON
WATER QUALITY
Wastewater

GOALS: Improve municipal and industrial wastewater infrastructure throughout the IRL watershed to
achieveor exceedAWT standards to REDUCE or REMOVE loads of human and industrial pollutants to

the IRL. REDUCE vulnerability to WWTP overflows to the IRL . Expand WWTP capacity to accommodate
septicto sewer conversions and the region’growing human population.

ISSUE SUMMARY : The2017Bureau of Economic and Business Reseastimateshe population of the

five IRL region countiesvill increase up to 27% between 2017 and 2030s projected populaticimcrease
presents various challenges including how to @edttransporincreased wastewater with an aging and limited
infrastructure. Sekevel rise will place additional &ss orcentralized sewer systems, pipes, and septic sggtem
low elevation and highvater tabé areasNutrientand other pollutaribads come from various wastewater
sources in the IRLincluding WWTPs, septic systemeclaimedwater, and biosolid€ach of these sources has
its own challengewith respect tavastetreatmentand management

WWT Ps.Direct WWTP discharges to tlt@goonwere largely removed because of the federal CleateiAct
(1972) and the Indian River Lago&ystem and Basin Act of 1990 (ChapterZ82, Laws of Florida). The Indian
River Lagoon System and Basin Act had three sgoeds: (1) elimination of surface water dischar@g}y,
investigation of feasibility of reuse, and (3) centralization of waswveallection and treatment facilitieghis

Act also required local governments to identifyssrevhere packagestitment plants and septic systgmsed
threats to the IRL and implement plans to provigeti@alized sewage treatment to these afdagy d the small
package WWTPs were removed throughout the basin in response to the Aatnlryears, public concerns have
focused on accidental wastewater discharge evestEi@ted with hurricanes, tropical storms, heauy events

and line breaksThese dischargeare associated with aging pipe infrastructurelaalls and/or cracks in
underground wastewater lindshese increasingommon failures highlight the vulnerability tbfe aging and
inadequate wastewater infrastructure to water inflow/infitirg wastewater pipe failures, and lift statioiufiees.
Conversion of septic systems to centralized sanitary sewer systéiusthvér burden existing agingastewater
infrastructure Infrastructure improvements to municipal and privé/ TPspresent mltiple community

benefits in addition téRL protection.t is recommended thaiomestic WWTPs meet AWT standards of 3
milligrams per liter (mg/L) fototal nitrogenand1 mg/L for total phosphorush the treated effluentn addition to
the domestic WWTS there are industrial WWTRBroughout the IRL watershed. Industrial wastewaterces
include manufacturing, commercial businesses, mining, agriabfitwduction and processing, and cleanup of
petroleum-and chemicatontaminated sites. Industrial stawater discharges in Florida must provide reasonable
assurancéor meeting water quality standards for surface watgroundwater to receive a discharge permit from
DEP.Maps of thedomestic and industriadWTPs in the IRLwatershedare provided iAppendix B.

Septic Systems or Onsite Sewage Treatment and Digab Systems (OSTDS)A 2015 study found that the
approximately 300,000 sepsystemsn the IRLwatershedtontribute a large nitrogen load to the lagétaps

of the OSTDSn the IRL watershed based on FDOH data provided irAppendix B. Storm events also affect
septic systems, especially systems that are old, poorly maintanu#dr; sited near the IRL and its major
tributaries wherdigh-watertables may compromise sepsystem drainfield function§&ea level rise, changing
rain patterns, and elevated water tables will further reduiméeefties and place additional burdens on OS¥BS.
In combination, more than 50% of the households in Volusia, Indian River, atid Kauntiesare served by
OSTDS as shown in the table beldWraditional septic systemas well as old or failed systepmovide little or
no treatment fonutrients In addition, failing systems may provide little or no treatment &inggensilt is
recommended that traditional septic systems notskd near the IRL and its tributaries and majoalsaim
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October 2018, the Brevard County Commission passed an ordinanathiegs alternative septsystems on
the barrier island and within an identified overlay zone along the IRL.

Advanced OSDS canbe used toeduce the nutrient contribution to groundwaé@n July 31, 2018, POH
adopted revised OSTDS rules to authorize in-ground nitrogen reducing Bddittéother "alternativeystems."
The rule authorizes alternative systems in circants where standard systems are not suitableesewh
alternative systems are more feasible.

Table 15. Summari of OSTDS biounti

Volusia 102,831 | 102,413 50%
Brevard 91,630 117,797 43%
Indian River | 30,574 25,968 54%
St. Lucie 34,364 70,649 33%
Martin 29,864 26,201 53%
Source: Barile 2018.
Sourcehttp://www3.epa.gov/npdes/pubs/homeowner_guide_loastomize.pdf SourceHazen and Sawyer

Figure 9. Conventional OSTDS

Reclaimed Water.Today, many
WWTPs use their treated effluent
for irrigation although other options
for reclaimed water disposal exist
as shownn the graphicWhile the
use of reclaimed water for irrigation
is an excellent approach to
conserving potable water, if the
reclaimed water is high in nutrient
irrigation with reclaimed watecan
result in nutrients leaching into the
groundwater. Currently, no
regulations exist for the
concentration of total nitrogen and
total phosphoruim reclaimed water
for irrigation. In the IRL watershed,
reuse discharges from WWTPs
range fom average annugdtal
nitrogen concentrations of 0.22 to
29.40 mg/L and average annual

Figure 10. Passivenitrogen reduction system

Sourcehttp://ramirezholmes.blogspot.com/2013/07/celebeatientratdublin-recycled.html

total phosphorus concentrations of 0.17
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to 9.47 mg/L As part of the public education and outreach efforts, customers whedlmened water for
irrigation should be informed of the nutrient content in the reuse Wwatause they can and should eliminate or
reduce the amount of fertilizer added to their lawn and landscaping.

Biosolids. Biosolids are the solid, semisolid, or liquid residue generated during tgibibwastewater
treatment process. Land application of biosolidslmsved on permitted sites at controlled rateadoordance
with DEP-established site restrictions and site managenaguinementsAll biosolids applied to land application
sitesmust neetthe pathogen reductiorequirementgor Class AA, Class A, or Class B biosoliééo treatment
requirementgxistfor nutrients when producing biosolids, which may lead to biosolids with higiemniu
concentrations being appliedtime IRL watershed. As a resultwill be important to track where biosolids are
being applieddeterminghe nutrient contenif possble, andtrack levels of nutrients in the sdthapter62-640,
Florida Administrative Code, does not authorizeltma application of biosolids in the St. Lucie Rivieake
Okeechobeeand Caloosahatchee Riweatersheds unless the applicant for a simnit can demonstratihat the
nitrogen and phosphorus in the biosolids will not add to nitrogen and phosphoingddaadhe watershedhere
is growing public concern thahore protective measurase requireavithin the IRLwatershedas well as
statavide, to ensure thabiosolid nutrient loading to both surface waters and groundigaéictly managed and
controlled.Additional concerns are associated with emergifyfamts that may be present in the biosolids waste
stream. DEP recently create®imsolids Tehnical Advisory Committeto evaluate current management
practices and potential opportunities for enhancasi® better protect Florida’s water resourceg Tachnical
Advisory Committeéncludes seven membekgho represent academia (two representatives), srilitles, large
utilities, environmentainterests, agriculta, and haulers.

STRATEGIES:

X Improve existing wastewater infrastructure to
accommodate transfer of septic systems.

x Explore new technolgiesfor AWT, such as
those thagenerate poweREMOVE
contaminants of emerging conceamd reclaim
nitrogen and phosphorsgparatelyConducta
costbenefit analysi$or these technologies

X Reviewpermit data to establish current baseline
for permitted wastewater discharges into the
IRL.

x Refine scientific knowledge about
anthropogenic sources, e.g., use of
biogeochemical tracers to identify human wastewate:
sources.

X Implement an OSTDS inspection program to identifgt prioritize areas where OSTDS are having the
greatest impact and to @emine if the OSTDS can be connected to the seysem or upgraded to an
advanced OSTDS.

x Continue toREDUCEdensityof septic systems in the IRkatershedparticularly inhigh vulnerability
and high impacareasWhere connection to centralized sewer is not praktr possible, policies should
require use ofiitrogen reductioreatment systems in areas timapactIRL surface or groundwater.

x Provide funding for innovative technologies to improve nutrient treatefficienciesand decrease costs
for nitrogen reduction systems where connection to sewer is not possible.

X Work with local governments to create rules and ordinances requiring donneafcseptic systems to the
sewer system within a certain time aftewsr is made available, and to allow acdssstilities for
maintenance of advanced OSTDS

Figure 12. WWTP photograph
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x Develop strategies and policies to identify areatssoitable for conventional septic systems where
alternative sgtems would be more feasible, andncentivize or requiralternative systenis areas

where wastewater treatment is not available.

X REDUCEexcess use of reclaimed water that supersatur@itesasd pollutes groundwater within the IRL

watershed.

X ldentify new uses for reclaimed waterR&EDUCEdischarges.
X ConductRESEARCHOo track wherall classes obiosolids are being applied and to determine the
nutrientand other pollutantontent.
x ldentify and evaluatelternative technologies for tHeandling,processingand disposal of biosolids.
X ConductRESEARCHo quantify nutrient loading associated with apgiicn of reclaimed water for
irrigation purposeand implement associated fertilizer reductions
x REDUCEand strictly control nutrient and other pollutant loads to surface and graiadswithin the
IRL watershedrom applicationsof biosolidsand use and managemefteclaimed water
x RESEARCHechnology opportunities and breakthroughs that would delivec&itury technology
solutions to wastewater that would reduce or remove all nutrient and polhaeat

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES) :

Table 16. Wastewateraction

lan outputs (deliverables

Ensure that no Local
nutrients or governments
pollutants from the public and
human waste strean private utility
aredischarged fees,
Wastewater-1: Ensure directly into the IRL infrastructure
compliance withthe or indirectly through Staff time improvement
IRL Act (Chapter 90- groundwater or from DEP funds, State Coordinate
262, Laws of Florida, tributary surface DEP, local WMDs, interes | and local Revolving Fund | and
1990). waters. governments | groups governments | (SRF) bans collaborate
Wastewater-2: Local
REDUCE or REMOVE | Dischargedirectly Upgrades will| governments
all wastewater from a WWTP or cost hundreds| public and
discharges to the IRL through reuse of millions of | private utility
(including direct, should not exceed dollarsper fees,
indirect through reuse AWT standards county;at infrastructure
and emergencyloadings | Reclaimed water least $1 improvement Coordinate
of nutrients and other education, outreach| Local WMDs, DEP billion funds SRF and
pollutants). and enforcement. | governments | interest groups | lagoonwide loans collaborate
Wastewater-3:
RESEARCH identify, Local
and recommend governments
funding sources and public and
alternatives for Expand funding for private utility
upgrading WWTP wastewater fees,
infrastructure and to infrastructure infrastructure
REDUCE or REMOVE | improvementsand USEPA, $40 million improvement Coordinate
domestic and industrial | REDUCE DEPand WMDs, local for CCMP funds,SRF and
effluents. pollutants utilities governments projects loans collaborate
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the connection of areas Local
served by OSTDS to Improve the governments
central sewer or, where | regional wastewater DEP, WMDs, public and
connection is not treatment network Natural private utility
feasible, use of nutrient | through innovation, Resources fees,
removing systems in regional Conservation infrastructure
areas identified as consolidationand Service(NRCS) | $392 million | improvement Coordinate
“problem” or “potential | strategic transition | FDOH, local academia, for CCMP funds,SRF and
problem.” away from OSDS. | governmerg interest groups | projects loans collaborate
Staff time to
work with Local
state governmers,
legislators on | public and
Wastewater-5 Develop policy private utility
and implement an development | fees,
OSTDS inspection $50,000 infrastructure
program and education | Mandatory NRCS, DEP, annually for | improvement Coordinate
program within the five | inspection for all FDOH, local WMDs, local education funds,SRF and
IRLNEP counties. OSTDS. governments | governments outreach loans collaborate
Wastewater-6: Local
Undertake further Research is in governments
studies to quantify the progress in public and
impacts of OSTDS on Evaluate nutrient Brevard private utility
the IRL with a focus on | loads, County, fees,
identifying high priority | vulnerabilities and research cost | infrastructure
“problem” and risks to establish Local for 5 counties | improvement Coordinate
“potenti al problem” priorities for septic | governments, | Academia will exceed funds,SRF and
areas. to sewer conversion DEP WMDs $1 million loans collaborate

OUTCOMES:

X Short-term (1-2 years):Map problem areas and secunading to upgrade WWTPs to AWT to
REDUCEnutrients in direct discharges and reuse and/oease capacityBegin WWT Pretrofits, septic
to sewer connections, and septic system upgrades.

X Medium-term (3-4 years):Continue WWTP upgrades, septic to sewer connectarsseptic system

upgrades.

X Long-term (5-10+years) 100% ofWWTPs have been upgraded to AWT standaBasptic to sewer
connections and septic system upgrades complefgdlitemareas.

CHALLENGE S TO SUCCESS:

X Lack of adequatescurring cossharefunding for humarwaste stream infrastructure improvemestsch
as septic to sewer conversions and WWTP upgrades

x

Inadequate regulatory, n@agulatory and financial incentives to compel infrastructunprovements.

x Developersand permit agencies mawpt befamiliar with advancednutrient reductio®®STDS that would
better treat nutrients.
X Inadequate regulatostandards for nutrients reclaimed watefor irrigation, disposal of reclaimed
water,and biosolids management and application.
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CITATIONS:

1. Bureau of Economic and Business Research. 2018. Projections of Florida Bapwaiiounty, 2020—
2045 with Estimates for 2017.

2. LaPointe, B.E., Herren, L.W., Debortoli, D.D., and Vogel, M.A. 2015. Evidencew&§eDriven
Eutrophication andHarmful Algal Blooms in Florida’s Indian River Lagoon. Harmful Algae 43: 82—102.
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4. Barile, RJ. 2018. Widespread Sewage Pollution of the Indian River Lagoon System, FlorAda (US
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5. Hazen and Sawyer. 2015. Evaluation of Full Scale Prototype Passive Nitrogeridte8ystems and

Recommendations for Future Implementation. Rejpotti¢ Florida Department of Héal
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ONE LAGOON
WATER QUALITY
Stormwater

GOALS: REDUCE unnatural fresh and surface water discharges to the IRlfrom both large stormwater
conveyancesind dispersal urban and residential sources. RESTOREwater quality in the IRL system
Conduct RESEARCHTto better understand natural hydroperiodsof the IRL watershed

ISSUE SUMMARY : Stormwater contributes significantly to pollutant loads enteringRheMultiple factors
affed stormwater loading to the IRL including:

x Land Use ChangeThe population in the fiveounty lagoon region has grown from 743,000 people in
1980 toalmost 1.76 million in 2017, whided toan increase inoastal development ahurbanization,
particularly in the last 100 yeats: * “Between 1920 and 1990, the estimated average annual runoff
increased 113% in the IRkatershedand this increase is mostly the resuludbanizatior?

X Hydrologic Changes Coastal impoundments of marshdischingto manage mosquitogsnd ditching to
manage water for agriculturabad drainage, flood prevention, and other uses have changed the
landscape. Other practices, sucteapansion ofmpermeable surfasgstormwater diversion and
channelization, direct stormwater discharges to the IRL, and riparian daddveabitat alteration and
loss have led to changes in the natural hydrology ofviitershed.

x Nutrient Loads. As the human populatidncreasedso have the nutrient loads associated with fertilizer
use by residential arafriculturalstakeholdersas well as other lawncare chemicals, pond maintzna
herbicides, and pesticides for honaesl businessées

Each of these factotsasreduced thevaterholding capacity of the IRWwatershedesulting in increased flood
risks lowered surface water quality due to runoff of sediments, nutrient@therpollutants; and resulting
negative impats to IRL living resources fromeclines in water quality. In addition, considerable economic costs
are associated with attempts to manage and retlageegative impacts of these factovera range of spatial
scales.

Urban Stormwater. A 2017 report pyduced by
SJRWMDand DEP in support of the IRLNEP
recommended nine large, regional stormwater project
priorities (from over 40 potential projects that were
evaluated lagoomwide). These projects represdnigh
value prioritiego improve stormwater management
andwaterquality in the IRL® The recommended
projects are listed in theeparate Projects Plan

A more challenging aspect of stormwater mitigation
arises fronmsmaller, dispersed stormwater impacts
associated with urban and suburban landscapes. These
are best addressed by loBallPs. Sormwater BMPs

are designed to treat rain where it falls to adsfies
criteria that are critical to managing urban and

Figure 13. Aerial image showing stormwater dispersed stormwater runoff:

treatment ponds
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Volume:Reduce or delay the volume of stormwater that enter drainage system.

Peak DischargdReduce the maximum flow rate into the system byetesing the stormwater volume

and lengthening the duration of discharge.

3. Water Quality:Improve water quality through volume reduction, filtering, and biological andichem
processes.

4. Maintenance: @stinable practices tensure proper functioning BMPs. Grass clippings and cut

vegetation should not be allowtmenterBMPs ornatural waterbodies and applications of fertilizers

pesticides, and herbicides should occur with a buffer around the BMRBupalnvaterbodyWhere

possible, use mechanical harvesting instead ofdidexontrolfor invasivevegetation in waterways

N

By constructing smalécale, distributed stormwater managensystemsat individual sites, stormwater BMPs
have the capabilitto meet multiple stormwater management objecti8esrmwater BMPs use unit processes of
the hydrologic cycle, such as infiltration, detention, and evapotratispir® meet these objectiveGne

approach that has shown excellent results is thikcapipn oflow impact developmergfeeninfrastructure
stormwater BMPs. The goaf these BMPss tomeet stormwater management objectivgseplicatingnatural
elementof thehydrologic cycle that have been lost in urban areas.

Agricultural Stormwater. The Florida Watershed Restoration Act of 1999 directed DEP, FDACSVitk to
work together to reduce pollution in Florida's waters, ciBMPs as the best way to accomplish this fask
agricultural stormwatein areas with adopted BMAPagricultural producers must either implement FDACS
approved BMPs or conduct water quality monitoring to demonstrate compligthcerater quality standards.
Agricultural BMPs are guidelineto assisproducersn managng water, nutrients, angesticidesd minimizethe
impact on the state's natural resourééaps ofproperties that are enrolled in the FDACS BMP Prognathin
the IRL watershedre provided irAppendix C. When properly designed aimdplemented, agricultural BMPs
are practical, costffective actions that agricultural producers cdeetto conserve water and reduce the amount
of pesticides, fertilizergndanimal wastehat entessurface and ground water resources. BMPs can bevadtr
quality and water conservation while maintaining or even enhancing agrtyltaduction. Typical agricultural
BMPs include:

x Nutrient management to determine nutrient needsanttes and manage nutrient applications
(including manure) to minimize impacts to watero@ses.

x Irrigation management to address the method and scheduling of irrigation towedecand nutrient
losses to the environment.

x Water resource protection using buffers, setbaakd swales to reduce or prevent the transport of
sediments and nutrients fromogluction areas to waterbodies.

STRATEGIES:

X Support IRL partners to fund, desigmgineer, construct, and manage stormwater captut¢reatment
projects identified in the SIRWMD feasibility study to enhance weptality discharged to the IRL.

x Implement, track, and measure performance outcam@REPORTon BMP activitiesand project listed
in the BMAPs, RAPs, and IRLNEProjecs Planthroughout the IRL watershed.

x Educate and enga@@riculturalproducersn issues surroundinBMAPS, proper agricultural BMP
implementationand cosshare opportunities

x Design, deliverand refine BMPs for both agricultural and urban landscapesprove stormwater
managemengEncourage augmentation of BMPs using practices asdittoral zones and aeration.

x Evaluate opportunities for reduction and reuse of stormwater sucloaghtaquife storage and recovery
and deepwater storage.

X Educate urban, recreationahd agricultural landowners on proper use and eguphin rates for fertilizer
and chemical applicationis reduce excess use.
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VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES) :

Table 17. Stormwateraction

lan outputs (deliverables

Stormwater-1: Design,
engineer, constructand
managestormwater capture
and treatment projects

Reduced largeolume
pulsed stormwater

SIJRWMD,

identified in the SIRWMD discharges to the IRL | SFWMD, water $48.8 DEP,
feasibility study to enhance and their associated | control districs, million — WMDs, Coordinate
water quality discharged to nutrient sedimentand | local $1.68 local and
the IRL. (NEW) pollutant loads governments DEP billion governments collaborate
Encourage effective
Stormwater-2: Develop, and responsible desig
improve, and implement and delivery of BMPs
BMPs and education andeducation DEP,
programs for stormwater programs for fertilizer WMDs,
management and freshwater | use, landscaping, FDACS, WMDs, | Academia, FDACS,
dischargesfor urban, proper use and NRCS, DEPUF- | consultants/ IRLNEP, Coordinae
agriculture, and dispersed disposal of chemicals,| IFAS, local private $150,000 local and
residential landscapes etc governments industry annually governmerg | collaborate
Minimum
of $50,000
Stormwater-3: Update and Update drainage maps WMDs, water $100,0000
maintain comprehensive to reflect changing control districts update WMDs, Coordinate
drainage maps of the IRL land use patterns and | local NRCS lagoon local and
watershed. development patterns | governments IRLNEP wide maps | governmens | collaborate
Stormwater-4: Continue Develop and
reviews of reclamation plans | implement strategies $25,000
for water control districts to REDUCE $50,000 per|
and the standard operating discharges and district;
procedures and project pollutant loadings to $225,000 | WMDs, Coordinate
works of each large drainage | the IRL from these Local $450,000 local and
system. sources. governments N/A total governmentg collaborate
Stormwater-5: Upgrade
existing urban and Improve stormwater
agricultural stormwater networkto REDUCE USEPA, U.S.
infrastructure networks to loads and be able to Department of
REDUCE freshwater RESPONLDo expected| DEP,FDACS, Agriculture, $508
discharges, nutrient loads population growth and| local UF-IFAS, million for WMDs, Coordinate
and other pollutant loads to climate change governments WMDs, CCMP local and
the IRL. impacts interest groups| projects governmentg collaborate

OUTCOMES:

X Short-term (1-2 years) Begin implementation of CCMP projects listedlwe BMAPs, RAPs, and
IRLNEP Projecs Plan

X Medium-term (3-4 years) Continue implementation of CCMP, BMAP, and RAP projects.

x Long-term (5-10+yearsy Meet BMAP five and teryear targets and RAP target$ake significant
progress in decreasing stormwater pollution to the IRL system.

CHALLENGE STO SUCCESS:

x Need for training and implementaii of safe anéffective BMPs.
x Drainage and estuary characteristics vary significantly from goutbrth along the IRL; therefore, a

onesizefits-all management approach cannot be taken in the IRL.

X Inadequate funding to implement all necessary projects, including both urban Euttagt BMPs.
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x Urban and agricultural BMPs do raltvaysmeet the assumed reduction rates for pollutants.

x Lack of planning that results in reactive and costly lacme projects that provide intermittent benefit to
lagoon watequality.

x Desire for a sod only lawn may prevem@oplefrom implementing practices thevould help to improve
the IRL, such as using landscaping that would require minimal fertilizer andtionga

CITATIONS:

1. Kim, Y., Engel, B.A,, Lim, K.J., Larson, V., and Duncan, B. 2002. Runoff Impacts of Used=hange
in the IRL Watershedlournal of Hydrologic Engineering

2. Graves, G.A., Wan, Y., and Fike, D.L. 2004. Water Quality Characteristics of B{atar from Major
Land Uses in South Floriddournal of the Merican Water Resources Associatib05—1419.

3. Sayemuzzaman, M., Ye, M., Zhang, F., &@hd, M. 2018.Multivariate Statistical and Trend Analyses of
Surface Water Quality in the Central Indian River Lagoon Area, EldEidvironmental Earth Sciences
77:127.

4. LaPointe, B.E., Herren, L.W., Debortoli, D.D., and Vogel, M.A. 2015. Evidencew&@eDriven
Eutrophication andHarmful Algal Blooms in Florida’s Indian River Lagoon. Harmful Algae 43: 82—-102.

5. SJIRWMD. 2017. Indian River Lagoon Stormwater Capture and Treatment Fgagibdlysis.
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ONE LAGOON
WATER QUALITY
Hydrologyand Hydrodynamics

GOALS: Conduct RESEARCHTto improve understanding ofthe IRL watershed, groundwater, and
hydrology and hydrodynamicsto improve decision-makingfor management ofland use impacts to water
and reduction ofloads ofnutrients and other contaminants

ISSUE SUMMARY : Hydrology is the study of the movement, distribution, and quality of surface anddyr
waters, and hydrodynamics is the study of the internal circulation ofdtexsandeffects onwater quality

By its very nature as a coastal lagoon,IRie is a narrow shallowestuarine systemvith minimal connection and
exchange with the open ocedime IRLis a complex system thatdivided into sukbasinsbecause ahlets and
causeways located along itd@nxt. These sulbasins areharacterized by different residence/ocean exchange
rates based on the ocean tides, weather patteihseasons? These sutbasins are also affeed by 12
causeways, which create compartments within the®I®iudies have siwn that theeemoval ofextended
causeways can improve wateratjty andacreage available for seagra&&roundwater levels also vary
seasonally within the lagodrits hydrology has been significantly altered as the area’s populatiomgestio
grow! Surface water flowand groundwater discharges have been altered bysanchangedt is estimated that
groundwater and susurface discharge may contribute-88% of theotal nitrogenand total phosphorus loading
to the IRL Thus, it is important that the IRLNEP apdrtners continue to work towards a better understanding
of the hydrological features of the IRL, including hydrodynamics within the wadgrb

The wdershed has been highly altered due to ditching, draining,
and impounding fourban, industrial, and agricultural purposes as
well as formanagemerf mosquitoesnd flood contralln
addition, marmmade inlets, stabilized inlets, navigationahals,
and causeways have also altered the hydrology/unlikely that
these alterations will be removed completely frow landscape
More importatly, climate chage and sea level rise impacts will
further alter hydrologic functions throughout the IRL and its
watershed in complex waygherefore, it is important to
understand how the IRL hydrologic systearrently operateand
develop predictive models to better inform decision making.
Figure 14. IRL photograph
Existing reasearch and management documentation from studies in
the area could help infornestoratiorefforts througbutthe IRL. For instancghe CERP IRL-South Feasibility
Study, Loxahatchee River Watghed Restoration Plan, and minimum flows and levels for the St. Luciedrigte
Loxahatchediver provide good examples of using hydrologic modetinget specific performance measures.
Other major waterbodies in the IRL watershedld benefit from thigype of planning effort.

STRATEGIES:

x Refine scientific knowledge about IRL hydrologgd hydrodynamick betteridentify restoration
strategies anthform decisionsaboutdevelopment

X Review and revise, as needed, hydrologic and hydrodynamic models used to guidedRitioa and
stewardship decisiorand to set performance measures for landskeyst projects
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X Integrate models to better understand interactbssirface water, groundwatend internal flow
characteristicand incorpora findings into management decisions
X Continue to investigate potential connections iateractions amontransportation infrastructure,
groundwater flow, surface water flow, and internal flow on IRL water tyuatid health.
X Convene groject team to develop scopkework for a sciencéased pilot study to better understand the
physical, chemical, and biological implications, benefits, risks, apdated outcomes of usingeanic
exchanges an intervention to enhance IRL internalevdiow andREDUCEresidence time.
x Develop and refine quantitative performance meadorgshysicaland tiemical components oégionat

scale projects.

VITAL SIGN ACTION PLAN OUTPUTS (DELIVERABLES) :
Table 18. Hydrolo

and Hydrodynamicsaction

lan outputs (deliverables

Hydrology-1: Support Minimum of

advancements in $250,000 for IRLNEP,

hydrological model Improve IRLNEP comprehensive | Florida

development, understandingf Management fully integrated | Legislature,| Coordinate

verification, and IRL hydrology and | Conference, IRLNEP, DER | hydrology academia, | and

application. (NEW) water circulation Academia WMDs model DEP collaborate
IRLNEP Reduction of

Hydrology-2: Apply the Management causeway water

best available models to Conference, flow restrictions

better evaluate academiaFlorida will add millions

connectivity between Department of of dollars to IRLNEP,

IRL sub-basins. Mitigate for human | Transportation constructiorbut | Florida

REDUCE negative built interruptions of| (FDOT), water provide many Legislature,

impacts of road natural water control districts return on academia, | Coordinate

corridors and circulation in the local IRLNEP, investment DEP, and

causeways. (NEW) IRL. governments WMDs benefits FDOT collaborate

Hydrology-3: Continue

evaluation of options to IRLNEP

enhance water flow Identify engineering| Management Less than $1 IRLNEP,

through engineering and technology Conference, million for Florida

solutions that have well options toREDUCE | academia, FDOT, comprehensive | Legislature,

defined water quality IRL residence time | water control studies$5-$10 academia, | Coordinate

and ecological outcomes | and enhance water | districts local IRLNEP, million for a DEP, and

(NEW) flow. governments WMDs pilot project FDOT collaborate

OUTCOMES:

X Short-term (1-2 years):Identify funding sources fdRESEARCHbN IRL hydrology and hydrodynamics
andthe complex influence on the IRL water quality and health. Conduct one public iedusarkshop

to improve public understanding.

X Medium-term (3-4 years) Implement CCMP projectgsom the Projects Plato ensure that human
caused hydrological impacts are reduced and natural hydrological functitwes|BL watershedire

optimized.

x Long-term (5-10+years) Incorporate enhanced understanding of IRL hydrology and hydrodynamics
and expected changes to hydrological functions into IRL management deaistbastions.

CHALLENGES TO SUCCESS:

x Difficult to model the fghly altered landscape of the IRL watershed
X Inadequate fundinfpr RESEARCHnd projects.
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x Difficulty in retrofitting infrastructure thatféectshydrology anchydrodynamics within established
communities.

CITATIONS:
1. Smith, N.P. 1993. Tidal and Non-tidal Flushing of Florida’'s Indian River Lagoonafss 16 (4): 739—
746.

2. Smith, N.P. 2016. Transport Pathways through Southern Indian River Lagoon. Fla. Sci38350)

3. Bilskie, M.V., Bacopoulos, P., and Hagen, S. 2017. Astronomic Tides and NonlidehDigpersion for
a Tropical @astal Estuary with Engineered Features (Causeways): Indian Riyeoh System.
Estuarine, Coastal, and Shelf Scientel?.

4. FDOT District 7. 2015. Old Tampa Bay Water Quality Improvements, Ph&sadibility Study.

5. FDOT District 6. 2009. Responses o&¥r Quality and Seagrass Coverage to the Rembtia d.ake
Surprise Causeway.

6. Swarzenski, P.W., Martin, J.Band Cable, J.C. 2001. Submarine Groundwater Discharge in Upper Indian
River Lagoon, Florida. Geological Survey Karst Interest Group ProcextlifajerResources
Investigations Report 01-4011: 194-197.

7. Janicki Environmental and Applied Technology and Management. 2012. Nutrient Loatimgté&s for
the Indian River Lagoon TMDL Load Revision. Brevard County.
http://www.brevardfl.gov/NaturalResources/WatershedProgram
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ONE LAGOON
WATER QUALITY
Legacy Loadsind Healthy Sediments

GOALS: REMOVE and/or REDUCE muck in the IRL to REDUCE the legacy load of nutrients and
contaminants andimprove water clarity. RESTOREhealthy natural sedimentsto support seagrasseand
associated communitiesshellfish, and healthy benthic communities.

ISSUE SUMMARY : ThelRL was once a sandy bottom estuarth a modest accumulation of organic detritus
from losses oEhorelire and aquatic vegetatioAs muchas 16-20%of the lagoon bottom is now coveredth a
layer of fine silt and sediment called “muck” that has accumutatedyears of excess sedimentatighuck is
defined adlack, organicadch (greater thari0% organic matter), mudeh (greater thai®0% silt + clay), high
water contentdreater thair5% water by weighgreater thal®0% water by volume) sediments. Earbeudies in
the IRL reported muck, as defined above, to be most prevalent in the mabatésks (e.g., Crane Creakd
Turkey Creek), Intracoastal Waterwaynd deeper pockets of water nedutaies® A 1989 muck survey of the
IRL from thePonce dd_eonlnlet to St. Lucie Inlet concluded that the spatial occurrence of muskimited to
less tharl0% of thelagoort. Today, muck flux in the IRL contributes 58#tric tonsof total nitrogen
(essentially all as dissolved ammoniuamd 87metric tonsof total phosphorugessentially all as dissolved
phosphate) that accounts for approximately 37%4d8dof the annual total nitrogen and total phosphdoasls,
respectivelyjn the Banana River Lagoon, North IRL, and Central #Rarge quantities of muckre alsgresent
in the St. Lucie River and Estuary and its majifrutiaries.

The source of muck is fine sedimeatwd fine biological particlesarried in by tributaries, carslandstormwater
systemsThe biologicalmaterial accumulates on the tovh anddecomposeds he muck in the lagoon increases
turbidity, promotes oxygen depletion in sediments and the water aboes, atal releases nutrients, covers the
natural bottom, and destroys healthy communities ofthe organisms.2 Muck builds upin channels and deep
pockets where it can reach depths of up to 15 feet. The sedokentontainsnutrients and serves as an internal
“legacy load” of nutrients that releases (fluxesdrients back into the water columphe Brevard County Save
OurIndian River LagooriProject Plar(2016) estimated th#te annual releas# nutrients from decaying muck is
almost as much as the annual external loading delivered by stornawdtgoundwater baseflosombinedThe
muck deposits in Brevard County ala®ve anestimatedL5,900 aes of the lagoon systein

Understanding nutrient flux dynamics and the rdleegacy nutrients in algal blooms is complex. Qrigaas well
as inorganic nutrients must bensidered Other eutrophication stressossich as loss of benthic habitat, loss of
filter feeders, development of hypoxia/anoxia, and alterations in foos avetadditional considerations for
resource manageses well as the environmental impacts of these bfodm emerging concern with the
expansion of IRL anoxic muck sediments is the production of hydrogen sadf@@otential stressor for
seagrassesmacrobentho$and calciumcarbonge shell forming organisms, such@ams and oystefsThe
relationshig among eutrophication, increasethperatures, microbial résqtion, dissolved oxygen, amH
(aragonite saturatior@re poorly understood for thBL. There is growingevidencethat coastal acidification
represents a significant but previously underappreciated envirmaitiereat thatequires monitoring and
management. titrient management plans in acidified estuastesuldconsider the level of nutriefdad
reduction required to alleviate low pH conditiomslahe associated impacts on marineflife.

Because of thenorganic/organic composition and desire to remove legacy nutrientsltmeimgfinternally in the
IRL, muck dredging is currentlhe most coseffective way to addreghisinternal legacy loadThe focus for
muckremoval projects for this CCMB toalign with the Brevard County Save Our Indian River Lagoon Project
Plarf and the muck removal component of the CERP IRL-South project. Emphasiarge deposits of muck in
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openwater sites, main canals, navigational caraisd the ImacoastaMWaterway ad tributaries that may be
transporting upstream legacy loads of muck to sesgand shellfish are@n the main body of the IRL. In Turkey

Creek, a tributary to the IRL, about 300 metric tons of nitrogen and 70 mesioftphosphorus were removed
with 160,000 cubic meters of wet muck and sand via environmental dredging during 2016 and 24fiiigDre
removed nutrients, fine sediments, and increased water depth and basie withumositive increases in both

salinity and the total inventory of dissolved oxydén.

Muck flux can be a complex biogeochemical process to understand. Ongoingtr

essacated with muck

dredging projects suggest that careful consideration of muck locatiomeslarea of coverage, and nutrient

variability should guide sitselectionand expected outcomes from muck dredgRrgpritizationof project

funding, timing and implementationf source reduction projects versus legacy load reduction projectsovie
challenging.Thefour goals of muck managementlude: () decrease turbidity(2) restore bottom habitat€3)
improve oxygen content of lagoon water, andd@crease nutrients releafeom muck.Brevard County is using
a goal of reducing nutrients from muck flux by 258%nd thiss also the goal for this CCMiRvision

STRATEGIES:

x REDUCEorganic and inorganic sources landthat contribute to muck in the IRHarvest floating
aquatic vegetation tBREMOVEthis material as a source of muck.
X REMOVEhigh-nutrient legacy loads and muck in highority locationsboth within the lagoon and
major canals and tributaries to the lagoon
x Evaluate opportunities for muck capping and sediment traps insteaedgfing.

X ConductRESEARCHo better understand roki nutrient flux and cycling in thefjoon and other

eutrophication stressors that may be associatddmnaick (i.e. micronutrients.
X ConductRESEARCHincluding modeling, to understaetficacy, benefit,and riskof muck removal.

x Develop muck mapthat include priority areas aiRESEARCHindings.

x Prioritize, simplify, and expeditestoration project permitgcludingexpandingeligible project types
that qualify for general permit consideration.

x ldentify beneficial uss for dedged material$o limit thearea needed for storage

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES) :

Table 19. Legacy Loads and Healthy Sedimentaction

lan outputs (deliverables

Legacy Loadsl1: Complete muck

mapping of the entire IRL, Improve

prioritiz e and implementmuck knowledge about

dredging or managementprojects, | muck distribution

and REDUCE source contributions | abundanceand Local $35 per Coordinate

of sediment and biomass that result| sourcesand governments WMDs, local cubic yard | Florida and

in muck formation. (NEW) REDUCEIloading | academia partners of muck Legislature collaborate
Gain knowledge
from muck

Legacy Loads2: Continue to dredging project $250,000

couple scientific evaluation and to advise decision annually

assessment of muck dredging making and muck | Local for muck Coordinate

projects to evaluate and optimize management and | governments WMDs, local flux Florida and

the dredging process. (NEW) disposal process. | academia partners research Legislature | collaborate

47| Page



IRL CCMP - Looking Ahead to 2030

Legacy Loads3: Track emerging

technologies, innovative Identify new and

approaches or alternatives to emerging

dredging, muck capping, upstream | technologies to

controls of muck transport, more enhance DEP, IRLNEP,

efficient approaches to dewatering, | performance, WMDs, local Staff time

enhanced pollutant removal in improve governments | to track and| Combined

post-dredge water, and enhanced | efficiency, acadenma, evaluateat | state and

muck management tamprove decrease cost, and FWC, Florida | least $1 local funding

process efficiency REDUCE costs, | decrease risks with Inland million per | sources Coordinate
and identify beneficial uses of muck| muck dredging and Academa, local Navigation yearfor legislative and
residuals. (NEW) management. governments District pilot testing | appropriatiom | collaborate

OUTCOMES:

X Short-term (1-2 years): Muck removal plan is developed, amdlority locationsare identified.
X Medium-term (3-4 years) Muck removal is underway in priority locations
X Long-term (5-10+years) Muck s removed from all priority locations ®REDUCEinternal nutrient

loads.

CHALLENGES TO SUCCESS:

x Difficulty in addressingsources ofmuck (i.e.,source
control, street sweepingguatic weed control practicbg

some local entities and Chapter 298 Districts, |aane

management, and large network of urban stormwater

conveyances)

x Costof muck removabnd management
X Logistics and challenges associated with muck handling,

storage, dewaterin@nd transport.
x Limited land area available for muck storage and

management and local community concerns about

locations and potential community impacts.
x Difficulties in permitting muck removal projects.
x Inefficiencies in removal of dissolved organic fractamd ] )
nutrientsin water returned to the lagoon during dredging. Figure 15. Muck dredging photograph
x Continued inputs of muck from incomplete dredging and upland sources.

CITATION S:

1. Trefry, J.H., Metz, S., Trocine, R.P., Iricanin, N., Burnside, D., Che@, &d Webb, B. 1990. Design

4.

and Operation of a Muck Sediment Survey. Special Publication SJ 90-SP3nStRiadr Water
Management District, 62 pp.

Trefry, J.H. and Fox, A.L., 2017. Internal Loading of Nutrients to the inBii@er Lagoon (Muck Flux).
Presentation.

Trefry, J.H. 2013. Presentation on Sediment Accumulation and Removal in the RideanLagoon.
Presentation to the Environmental Preservation and Conservation Semawmittee. Marine and
Environmental Systems, Florida Institute of Technology.

Tetra Tech, Inc. and Closeters, LLC.2016. Save Our Indian River Lagoon Project PtairBrevard
County, Florida. Report to Brevard Coumgtural Resources Management Departime
http://www.brevardfl.gov/SaveOurLagoon/Home.
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5. Heisler, J., Gilbert P., Burkholder, J., Anderson, D., Cochlan, W., Dennison, W., GobleoytCh, @.,
Heil, C., Humphries, E., Lewitus, A., Magnien, R., Marshall, H., Sellner, K., StockixelStoecker, D.,
and Suddleson, M2008. Eutrophication and Harmful Algal Blooms: A Scientific Consensus. Harmful
Algae 8(1): 313.

6. Kilminster, K., Forbes, V., and Holmer, M. 20evelopment of aSedimentStress’Functional-level
Indicator for theSeagras#ialophila ovalis Ecological Indicators 36: 28@89.

7. Kanaya, G., Uehara, TandKikuchi, E. 2016. Effects of &limentarySulfide on Community tBucture,
Population rnamics, andColonization Depth of Mcrozoobenthos i@rganicRich Estuarine
Sediments. Marine Pollution Bulletin 109: 393-401.

8. Gazeau, F., Parker, L.M., Comeau, S. Gattuso, J-P., O'Conner, W.A., Martin, S.,,Fo@heandross,
P.M. 2013. Impacts of GanAcidification on MarineShelled Mlluscs. Marine Biology 160:2262245.

9. Wallace, R.B., Baumann, H., Grear, J.S., Aller, R.C., and Gobler2@L4. CoastdDceanAcidification:
The Other Eutrophication Problem. Estuarine, Coastal and Shelf Science-138:1

10. Fox, A.L. and Trefry, J.H. 2018. Environmental Dredging to Remove Fine-Grained, ORjahic-
Sediments and Reduce Inputs of Nitrogen and Phosphorus to a Subtrepieay BMarine Technology
Society Journal, Volume 52, Number 4.
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ONE LAGOON
WATER QUALITY
Atmospheric Deposition

GOALS: Monitor and conduct RESEARCHon atmospheric deposition of nutrients and pollutats.
Develop and implement strategies tREDUCE, REMOVE, and RESPONDto these impacts.

ISSUE SUMMARY : Atmospheric deposition is a source of nutrients, pollutamts fine sedimentsom

power plants, cars, and lande activitieghat fall onthe IRL watershedas shown in the figure belowhese
atmospheric nutrients amallutants fall onto the watershed at differing ratlesing wet and dry seasons. Because
of atmospheric conditions and weather patterns, not all nutrientsafraospheric deposition agenerated

within the watershed, and this factor adds complexity tcag@ment of atmospheric depositewurces

Source USEPA(2001)*
Figure 16. Sources of atmospheric deposition

Over recent decades, scientific intettes$ focused on wet and dry deposition of nitrate stemming from
combustiorof fossil fuek. Successful decreases in nitrogen oxides emissidhe United States have
substantially decreased nitrate deposition. By contrast, emisdiangmonia, an unregulated air pollutant, and
resulting deposition of ammonium have grotExpanded observations demonstrate that depositicaofive
nitrogenin theUnited States has shifted from a nitrdt@minated to an ammoniudominated conditiod Trends

in atmospheric ammonium deposition for the IRL arewsdt known. A better understanding of status and trends
will be an important consideration for refinemehtRL nutrient budgets, TMDLsand water quality

management strategies.
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Figure 17. Comparisons of wet inorganic nitrogen depositiomcross the United States

In 2018, only a single continuous monitoring station for meteorological conditionsetbidy deposition ofotal
nitrogen andotal phosphoruexists along the IRL. This stati is at a former Clean Air Status and Trends
Network station (IRL141) located at Coconut Point near Sebastian atiaide 27.849%ongitude -80.4554).
SIJRWMD funded the station for many years, but funding responsibility éraedfto the IRLNEP in 2018ith
strong science support frofRLNEP partners at SJIRWMD/Nood Group and IndiarRiver County Health
Department.

These data aressential t@stimate nutrient loads from atmospheric deposidendocumented in a stakeholder
driven study ofRL TMDL allocations and the Mosquito Lagoon RAP development, atmospheric |oadal of
nitrogencan represent a sizable portiofithe total loads to the IRt.>The relative contributions afirect
atmospheric deposition of nutrierdsto the lagoon varies itifferent portionsof the systendepending on the
size of the waterbody in that aréecent research highlights the need to better understand atmosghegemi
deposition, impacts and trends on the IRL nutrient budget and potential pbeations assdated with external
nutrient loads tat driveHABS.

STRATEGIES:

x Continue to monitor wet/drgtmospheriaqutrient deposition along the IRL &alvise restoration and
management strategies. Expand scope to ina@dd#ional data foammoniumand estimates of
biological fixationand removal ohitrogen \ersus industrial/anthropogenic nitrogen fixation.

x Determine appropriate monitoring statimcations inthe uthernIRL.

x Evaluate theneed for expansion @tmospheric deposition monitoring along the IRL to better understand
nutrient deposition (including ammonium) spatiadl @aemporal variability.
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VITAL SIGN ACTION PLAN OUTPUTS (DELIVERABLES) :

Table 20. Atmospheric Deposition action

IRL CCMP - Looking Ahead to 2030

lan outputs (deliverables

Atmospheric

Continue data

Deposition-1: acquisition and IRLNEP
Determine the impacts | analysis for currently
of atmospheric atmospheric nutrient spending
deposition of nutrients | deposition to theRL USEPA,DEP, | $25,000 DEP, Florida
and other pollutants on | to inform nutrient WMDs, annuallyfor Legislature
the nutrient budget, budgetrefinement IRLNEP academia, local one IRLNEP Coordinate
water quality, and and nutrient Management governments, | monitoring Management| and
resources of the IRL. reduction strategies.| Conference interest groups| station Conference | collaborate
Minimum of
3 sites
Conduct a gap needed
analysis for preliminary
Atmospheric atmospheric costs $25,000
Deposition2: Evaluate | depositiondataand - $50,000
need for additionalwet | make captal;
and dry atmospheric recommendations in| IRLNEP $25,000 Coordinate
monitoring stations. thelRL Monitoring Management Academia, annual DEP, Florida| and
(NEW) Plan Conference WMDs, DEP maintenane Legislature | collaborate

OUTCOMES:

X Short-term (1-2 years):Developa plan withrecommendations on the scale and scope tRan
atmospheric nutrient deposition monitoring network required for effefRkenanagement. Seek
funding to expand the network as needed.

X Medium-term (34 years) Implement the recommendations for the atmospheric nutrient deposit
monitoring networkand collect data to evaluate trends

x Long-term (5-10+years) Synthesize available data to evaluate trends. tdpeovedunderstanithg of
atmospheric wet/dry nitrogen deposititvends to the IRL watershed revise actions, as needed

CHALLENGES TO SUCCESS:

X Long-term stable funding for IRL monitoring network equipment @pelations and maintenance
X ldentification of a primary scientific investigator to lead the @daiguisition, synthesiand analysisféort
over the next decade.

CITATIONS:

1. USEPAZ2001. Frequently Asked Questions about Atmospheric DepoditfeAr453/R-01-009.

2. Gruber, N. and Galloway, J.N. 20081 Earth System Perspective of the Global Nitrogen Cycle. Science

451: 293-296.

3. Li, Y., Schichtel, B.A., Walker, J.T., Schwede, D.B., Chen, X., Lehmann, C.M. B., Puchalski, M., G

D.A., and Collett, J.L. Jr. 2016. Increasing Importance of Deposition of Redutcede in the United
States. Proceedings National Academy of Scierdday 24, 2016. 113 (21): 5878379.
4. JanickiEnvironmental, Inc. 2018. Determination of Mosquito Lagoon Nutrient Loading TaRyefsared
for Volusia County and Mosquito Lagoon RAP Stakeholder Group.
5. Janicki Environmental and Applied Technology and Management. 2012. Nutrient Loatimgtés for
the Indian River Lagoon TMDL Load Revision. Brevard County.
http://www.brevardfl.gov/NaturalResources/WatershedProgram
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ONE LAGOON
WATER QUALITY
Contaminantsof Concern

GOALS: Conduct RESEARCHIto identify sourcesand loads ofknown contaminantsand contaminantsof
emerging concernto better understandpotential ecological wildlife , and human health risks.ldentify
mechanisms toREDUCE or REMOVE these contaminants from the systenREPORT findings and
RESPONDto protect human health and wildlife. Identify and remediate contaminatedsites

ISSUE SUMMARY : Estuarieswith large human influencebke thelRL, are vulnerable tchemical
contaminants that are delivered through surface and groundfreettemultiple sources

In 1969,the Cuyahoga River was so contaminated from digelsafirom

adjacent industry that the river caught on fire. As a result of thidanti

degradation ofvaterbodies throughout the United States, and a new

understanding of the effects human interaction has on the environment, the

Clean Water Act was promulgated in 1972. Prior tol#usslation many

industrial contaminants of concern were discharged to the ground or

directly into our waterways. In 198the National Pollution Dischge

Elimination System was establishidegulate all point source discharges.

Under this progranmollutants such as heavy metals, pH, nitrogen, and

industryspecific pollutants are monitored for complianceeiz with the

Clean Water Act and the regulations that followed, histbeind modern- ~ Figure 18. Cuyahoga River fire
day discharges from gas stations, dry cleanergsindl facilities, photograph
agricultural, and U.S. Department of Defense sites continue to $e¢periRL through contaminated
groundwater. Some known contaminants of concern, while regulated under the CleaAd¥ato not have
defined cleanup criteria or specific regulations for cleanup; fitresgthe investigation and remediatiofthese
chemicals are unenforced.

One such class of chemicals is perfluoroalkyl safists (PFAS), which
are synthetic chemicals that have been used Hiigiting foam and other

identified in the plasma of dolphins and alligatorshe IRL as well as fish

liver, immune, and developmental toxicity in animals. They bioaccumula
and biomagnify, are persistent in the environment, and heseshownto
have negative health effects at very lovges. PFAS are still not well

understood and are considered contaminants of emerging concern.

The term “contaminardgf emerging concefns used by USEPA and other

standard, have been recently “discovered” in nataserways (often
because of improved analytical chemistry detedgorls), and potentially
causenarmfuleffects in aquatic life at environmaifyy relevant
concentrationsThey are pollutants not currently included in roati
monitoring programs and may be candidates for future regulation

Figure 19. Location of waste cleanup sites

depending on their (eco)toxicity, potential health effects, public
perception, and frequency of ocanice h environmental media.
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Contaminants of emerging conceme not necessarily new chemicdlbey include pollutants that have often
been present in the environment but whose presence and significarady now being evaluatéd.

Table 21. Contaminants of emerging concern

Microplastics are anothepontaminant of

between 0.04-0.2 inchéssize, microplastics | polybrominated dipheny! ethers

are small plastic particles usually derived (flame retardants, furniture foam| Organochlorine| Blood pressure
from the breakdown of larger plastic marine | @nd plastics) pesticides medicines

debris. Another source is from the direct Perfluorooctane sulfonate Alkylphenols | Antidepressants
manufacture ofmicrofibers used in synthetic | Perfluorooctanoic acid Glyphosate Ibuprofen

clothing and microbeads, such as those foundther PFAS chemicals Antibiotics Antibiotics

in cleansers and cosmetidhe Microbead Nanoscale chemicals Endocrine disrupters

Free Waters Act of 201Banned the manufacturing and delivefyinseoff cosmetics withmicrobeadsso this
source of microplastics will be reduced over time.

A study published in 201&uantified theamountand diversity of microplastics in water and soft tissues of
eastern oyster&Crassostrea virginicaand Atlantic mud crab$@nopeus herbsjiin Mosquito LagoonOneliter
water samples had an average of 23.1 microplpigiaes and microplastics were also found ialzsand alult
oysters! Recognition that microplastics represent a threat to ocean aradiestenvironments, both from
particulag pollution and potential toxicityguggests that furtheesearch is needed in the IRLhe properties of
plastics also allow for adsorption of persisterganic pollutants and concentration of toxins ahdavy metal§’
These plasticalsoinclude biofilms which can carnHAB species and pathogenic microBés.

In addition, o othercategories oénvironmental contaminastteceiving considerable public attention and
concernarepesticides and herbicideespecially the active biocide glyphosate found in common weeuskill
With these two categories of compounds, concerns about environmental aandeadth remain controversial
and are in continuous scientific and puldé@bate The application of any pential toxicant near the surface
waters of the IRImustfollow labelinstructions for safe applicatipandchemicals shouldnly be appled when
necessary. For products containing the biocide glyphosaieetent peereviewed scientific papers suggest that
residential and commercial applicators should sglexialprecautions when applying these produnetar surface
waterbodies. Wangt d.1° concluded from lab experiments with phytoplankton that glyphosaid be used as a
phosphorus source by some spedgexic to some other specjesidmay haveno effects on other3hese
differential effects suggest that the continued use of glyphosate andingreancentration of this herbicide in
coastal waters will likeljave asignificantimpact on coastal marine phytoplankton communitycstire.
Mercurio et al! demonstrated that glyphosate was moderately persistent in matigres wder low light
conditions and is highly persistent in the dark. The authors concluded thatdigladation would be expected
during flood plumes, which could potentially deliver dissolved and sedimenttgyphosate far from shore.

Glyphosate is notenerally considered in most marine monitoring programs desjiitg bee of the most widely
used hebicides in the IRL watersheBecent work has also reported that surfactants and wetting agents in
commercial glyphosate formulations are themselveertxic or increase thbioavailability and toxicity of
glyphosate to notarget specie¥** Changes in agricultural producticsuch as reductions in citritbroughout
the IRL watershed may result in changes in the amount of these cheamsidls

An additional, and often overlooked, pollutant of emerging concern is theathaign from urban/suburban

runoff from roadways and parking lots and industrial sai(pemarily power plant cooling water discharges).
Temperature governs the rates of biologiecghoization at all levels (e.g., from biochemical reactions to
metabolism of whole organisms). Therefore, chamgésmperature associated with thermal pollutiom ca
influence the IRL at the species lev&lich as manatee migratioa$,the way to rates of ecosystem processes and
functions (i.e., nutrient cycling and decomposition). Recent studies have skainttbasing temperature can
influence harmful cyanobacteria bloots.
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STRATEGIES:

X Educate the public about IRL contaminaautsl best practices REDUCEcontaminant loadsy funding
projects, programs, and/or campaigns to increase pauwéceness.

x ldentify, RESEARCHandREDUCEsources and impacts of contaminants of emerging concern.

X Seek innovative and costfectivewastewater treatmetechnologies tREDUCEthe pollutant waste
load to surface and ground waters.

x Ensure all IRL counties have an active Small Qia@enerator Assessment, Notificati@nd
Verification Program.

X Seek imovative and costffective wastewater treatment technologieREDUCEthe pollutant waste
load to surface and ground waters.

X Evaluate opportunities to implement a progitanpromote xeriscaping REDUCEtheuse of pesticides
and herbicides, with a possible monetary incentive for changing lavariszape

VITAL SIGN ACTION PLAN OUTPUTS (DELIVERABLES) :

Table 22. Contaminants of Concernaction plan outputs (deliverables

Increase
knowledge
Contaminants of about
Concern-1: Monitor contaminant
and RESEARCHto types, sources, Lagoonwide
better understand transport, monitoring
contaminants of pathways, loads IRLNEP, local | $250,000- USEPA, Coordinate
concern within the and wildlife governments $500,000 WMDs, DEP, | and
IRL system. (NEW) burdens DEP, FWC FDOH | WMDs annually FWC, grants | collaborate
Contaminants of DEP,federal land To remove all
Concern-2: Implement managers, known
actions to REMOVE wastewater contaminant Federal, state,
or REDUCE Decrease known utilities, sites will cost and bcal
contaminant loads to | contaminant commercial Local hundreds of governments | Coordinate
the IRL system. loads from all industry, governments, millions of industries; and
(NEW) sources agriculture homeowners dollars grantsloans | collaborate

OUTCOME S:

x Short-term (1-2 years) Sources of pollutants are known and action plafr®B&DUCEthe sources and
alleviate the impacts are in place and prioritized.

X Medium-term (3-4 years) Action plans are implemented REDUCEpollutants in the IRL system.

x Long-term (5-10+years} Pollutants affecting the IRL asignificantlyreducedrom current conditions

CHALLENGES TO SUCCESS:

x Funding to adequately assess¢bacentration®f contaminants of concern within the IRL system, and
appropriate monitoring tests to measure the low concentratia@mhtaminants.

x SufficientRESEARCHbN the impacts of these contaminants and how to properly remediate them.

X Lack of understanding ondteffects of complex mixtures of organic chemicadgplants, animals, and
the IRL system.

x Communication opportunities to reach a majority of the public.

57| Page



IRL CCMP - Looking Ahead to 2030

CITATION S

1. Bangma, J.T., Reiner, J.L., Jones, M., Lowers, R.H., Nilsen, F., Rainwater, T.R., Senterviuillette,
L.J., and Bowden, J.A. 2017. Variation in Perfluoroalkglds in the Americadlligator (Alligator
mississippiens)sat Merritt Island National Wildlife Refuge. Chemosphere Vaule6, 72-79.

2. USEPA 2008.White Paper: Aquatic Life Ceria for Contaminants of Emerging Concern, PART |,
General Challenges and Recommendations. Prepared by the OW/ORD Emergemgi€ants
Workgroup.

3. U.S. Food and Drug Administration. The Microbdade Waters Act: FAQs.
https://www.fda.gov/Cosmetics/GuidanceRegulation/LawsRegulationSR4349.htm

4. Waite,H.R., M.J. Donnelly, and LJ. Walters 2018.Quantity andl'ypes ofMicroplagics in theOrganic
Tissues of th&asternOysterCrassostrea virginicand AtlanticMud Grab Panopeus herbstfrom a
Florida Estuary. Marine Pollution Bulletin 129: 17885.

5. Wang, J, Tan, Z., Peng, JQui, Q, andLi, M. 2016. The Bhaviors oMicroplastics in theMarine
Environment. MarEnviron.Res. 113, #17.

6. Kowalski, N, Reichardt, A.M., anilVaniek, JJ. 2016. SinkindRates ofMicroplastics andPotential
Implications ofTheir Alteration by Physical, Blogical, andChemicalFactors. MarPollut. Bull. 109,
310-3109.

7. Avio, C.G., Gorbi, S., and Regoli, F. 2016. Plastics amtdplastics in th@®ceansfFrom Emerging
Pollutants toEmerged Treat. Mar Environ. Res. 1, 1-21.

8. Keswani, A, Oliver, DM., Gutierrez, T, andQuilliam, RS. 2016. Microbial Hitchhikers on &ine
Plastic Debris:Human Exposure iBks atBathing Waters andBeachEnvironments. Mar. Environ. Res.
118, 1049.

9. Vermeiren, B, Munoz, C, andlkejima, K 2016. Sources andrf&s of Plastic Debris inEstuaries: a
Conceptual Mdellntegrating Biological, Rysical andChemicalDistributionMechanisms. Mar. Pollut.
Bull. 113, 746.

10. Wang C,, Lin, X,, Li, L., andLin, S. 2016. Differential Growth Responses of Marine Phytoplankton to
Herbicide Glyphosate. PLoS ONE 11(3): e0151633. doi:10.1371/journal.pone.0151633. 20p.

11. Mercurio, P.Flores, E, Mueller, JF. Carter, S., andegri, A.P. 2014. Glyphosateersistence in
Seawater. Mene Pollution Bulletin. 85: 38890.

12. Pérez, .., Vera, M.S.andMiranda, LA. 2012. Effects of ldrbicideGlyphosate and Glyphosatex&ed
Formulations on Aquatic@dsystems. HerbicidesProperties, Synth. Control Weeds, 334—368.

13. Stachowski-Haberkorn, Becker, B, Marie, D., Haberkorn, H., Coroller, landde La Broise, D2008.
Impact of Roundup on the MineMicrobial Community, asshown by an irsitu MicrocosmExperiment.
Aquat. Toxicol. 89, 232241.

O’Neill, J.M., Davis, T.W.Burford, M.A., and Gobler, C.J. 2012. ThésR of Harmful Cyanobacteria
Blooms: The BtentialRoles ofEutrophication an€limate Change. Harmful Algae (14):31334.

58| Page



IRL CCMP - Looking Ahead to 2030

59| Page



IRL CCMP - Looking Ahead to 2030

ONE LAGOON

HABITATS
Seagrasses

GOALS: Implement a comprehensive, coordinated, and integtad IRL strategy to REMOVE stressors to
seagrasses in the IRL antRESTOREseagrass habitat to support and sustain healthy water quality and
seagrass dependent species.

ISSUE SUMMARY : Seven species of seagrasaesfound in the IR.: turtle grassThalassia testudinum
shoal grassHalodule wrighti), manatee grasSyringodium filiformg Johnson's seagras$a{ophila johnsoni),
star grassHalophila engelmannjj paddlegrass Halophila decipienl ard widgeon grassRuppiamaritima).t
Each has subtle but differepptimum salinityrequirementsThesesevenspecief seagrasses eabhve unique
survival strategies for growth.

For more than 25 yearseagrass distribution, area coverayel healtthave beemonsidered a barometef IRL
health Within seagrass communities, a single acre of ssagran produce over 10 tons of leaves per yea. Thi
vast biomass provides foodalhitat, and nursery areas for a myriad of adult and juveertelrates and
invertebrates. Further, a single acre of seagrass may supportyaaswh000 fish and 50 million small
invertebrates. Because seagrasses support suchibiibersity, and because of their sensitivitghanges in
water quality, they hae become recognized as important indicator spélcegseflect the overall health of coastal
ecosystem$ In addition, seagrass adds dissolved oxygen during daytime photosynthegi®rtamtin nutrient
cycling, andrecent studies seem to indicate that ttay buffer the system from ocean acidificafiéf

Therefore, seagrasses are a key component hoinaihe IRL system bunh waterbodies throughout the state.
DEP has estimated that each acre of seagrass in Florida has an ea@ioenof approximately $20,500 per year,
which translates into a statewide economic benefit of $55.4 billion Byindawever, since the 2011
superbloom, the IRL has experienced extensive asadpss with thBgure belowdocumenting 52% less
acreage than was present in 260 addition, seagrass beds do not extend as far offshoreseritiass
transects in 2017 being 70% shorter than they were in2009.

The IRLsystemhas seagradargets for
Banana River Lagoon, North IRL, and
CentrallRL,% as well for thesouttern
IRL,” which are based upon light
penetration in the lagoand associated
water quality parameter§hese targets
are not being achieved with the current
conditions in the lagoon system.

Although seagrass recovery will begin
when water quality, sediment quality, and
themicrobial biomemprove in the IRL,
many seagrasses are slow to recolonize.
Proactive planting is a restoration
technique that can complement and
enhance natural recoveiyhether it is

the relocation of an ¢ine bed or removal
of random plugs from an existing bed, thg  Figure 20. IRL seagrass acres, transects, and percent cover
use of donor bedway help withseagrass
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restoration. Mtritional improvements, wave protection, and herbivorelesurescan also be used to help with
restorationTo date seagrass restoratiavithin thelRL has been limitedsmall in scaleand costly. Theize of

restoration may change ihefuture based orseagrass response to improvaanditions.The IRLNEP
ManagemenConference recognizes the potential need for seagrass restarsgigarition. IRLNEP will work
with science and restoration partners (including industry) to idemtifyesaluate new techniques to enhance and
expedite seagrass restoration success.

STRATEGIES:

X Ensure that monitoring, mapping, and modeling are coordinated lagiderto provide a clear picture of
seagrasand epiphytesbundance, distribution, and trends.
X Improve waterlarity andquality in the IRLto sustain IRL seagrass recovery.
x Develop and assess seagrass nursery techniquetaatidg strategies in strategic areas to deterthiae
feasibility of accelerating recovery
x Implement a program of protectidrom human activityrestoration, and magament activities needed to
maintain, protect, anBRESTOREhe IRL seagrass community.
x Evaluate new seagrass restoration techniques by funding innovative gidatpeond partnerships.
x Prioritize, simplify, and expedite restoration project pesrimitludng expanding eligible project types
that qualify for general permit consideration.
X Evaluate the current state I®{L feedback mechanisms and nutrient cycling tessthe ability of the
system to function asapastal filter®
x Refine the existindRL seagrass restoration targaessng new technologfpr measuring light attenuation.

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES) :

Table 23. Seagrasseaction

lan outputs

deliverables

Planting ostsrange | DEP, FWC,
Seagrassl: from $10,000 to USFWS,
Implement a $200,000per acre National
program of depending on Park Service
protection, Maintain, protect, | DEP, FWC, condition$; (NPS)
restoration, and andRESTOREhe | WMDs, IRLNEP additional costs for | academia, Coordinate
management IRL seagrass Management Local governments, | stock, staff time, and| interest and
activities. community. Conference interest groups monitoring groups collaborate

IRLNEP
Management DEP,

Seagrass2: Ensure Conference partners WMDs,
that monitoring, FIT, Florida FWC,
mapping, and Provide a clear Oceanographic USFWS,
modeling are picture of seagrasg DEP, FWC, Society Harbor NPS
coordinated abundance, WMDs, IRLNEP | Branch academia, Coordinae
lagoonwide. distribution, and Management Oceanographic $250,000$300,000 | interest and
(NEW) trends. Conference Institute annually groups collaborate

Planting costs range

from $10,000 to

$200,000per acre DEP, FWC,
Seagrass3: Fund IRLNEP, depending on USFWS,
innovative pilot Evaluate new academic condition$; NPS Conduct,
projects and seagrass research partners additional costs for | academia, coordinate
partnerships. restoration private stock, staff time, and| interest and
(NEW) techniques. companies WMDs monitoring groups collaborate
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Seagrass4:

Prepare &labitat
RestoratiorPlan to

Localgovernments,
WMDs, FWC,
academiaNortheast
Florida Estuarine
Restoration Team
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$50,0® budgeted by
IRLNEP forfiscal

Develop aHabitat | meetUSEPA (NERT), East year2019202Q total Conduct,
Restoration Plan performance IRLNEP Central Estuarine costs are not coordinate,
for the IRL measurefor Management Restoration Team expected to exceed and
system. (NEW) NEPs. Conference (ECERT) $100,000 IRLNEP collaborate
OUTCOMES:
X Short-term (1--2 years) Evaluate ongoing monitoring and ensure efforts are coordirBégih
seagrass restoration in key areas of the IRL, wpessible.
X Medium-term (3-4 years) Observe seagrass recovery angansion of itglistribution in sub-basins of
the IRL with improving water qualityevaluate the need for a seagrass nurseagsst with restoration.
X Long-term (5-10+years} RESTORHRL seagrasse® targetsn the relevant BMAPs

CHALLENGES TO SUCCESS:

X
X

X

CITAT
1.

Water clarity and quality will determine seagrassovery timeline.
Muck removalis required in many areas to provide adequate
substratdor seagrass recovery and expansion.

Impact of éimate change on IRL water qualizyd deptiwill
increase restoration challenges.

IONS:

Yates, K.K., Moyer, R.P., Moore, C., Tomasko, D., Smiley, N., Figure 21. Seagrass photograph
TorresGarcia, L., Powell, C.E., Chappel, A.R., and Bociu, |. 2016. Oceddifization Buffering Bfects
of Seagrass in Tampa Bay. pp.2284 in Burke, M. (ed.). Proceedings, Tampa Bay Arearfiitic
Information Symposium, BASIS 6: 28-30 September 2015. St. Petersburg, FL.

Sherwood, E.T., Greening, H.S., Johansson, R, Kaufman, K., and Raulerson, G.E. 2017. Tampa Bay
(Florida, USA): Documenting Seagrass Recov@nge the 1980’'s and ReviewingetiBenefits.
Southeastern Geographer 57(3): 220. DOI: 10.1353/s90.2017.0026.

Sherwood, E.T., Greening, H.S., Janicki, A.J., and Karlen, D.J. 2015. Tampa Bay Estuary: Mpnitori
Long-TermRecoveryThrough Regional &tnerships. Regional Studieshtarine Science 41-11. DOI:
10.1016/j.rsma.2015.05.005.

Rey, J.R. and Rutledge, C.R. 2013. Seagrass Beds of the Indian River Lagoon. UF-IFABrExtens
Morris, L., Hall, L., Chamberlain, R., and Jacoby, C. 2018. Summary Report fobttteehh Indian
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Institute Technical Report FR7 version 3, Florida Fish and Wildlife Conservation Commission, St.
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ONE LAGOON
HABITATS
Filter Feeders

GOALS: Conduct RESEARCHTto better understand stressors and root causes fohne dedine of filter
feeders in the IRL.RESTOREselected bivalve populations, with a focus amestoring oyster and clam
populationsto support and sustaingoals forboth habitat conservation and sustainable commercia
harvests.

ISSUE SUMMARY : Reefforming oysters have declined globally by approximately 8%#g the abundance
and extent of oyster reef habit&r@ssostrea virginicpin the IRL is likely even further depleteSimilarly, the
abundance of the hard claMercenaria mercenarighasdeclined precipitously following two significant peaks
in fishery landings in the 1980s and 1990s.

The loss of large bivalves from
estuarine and lagoon systems results in
adiminished level of overall

ecosystem benefits, including water
column filtration, denitrification in
surrounding sediments, and production
of reetassociated species that support
recreational and commercial fishes?
Filtration pressure is considered an
important driver of benthic and water
coupling? and as sugtit plays a critical
role in maintaining water quality in estuag systems at various scallgs likely that filtration pressure at local
scalesfeetto tens offeef) can improve water clay and support growth of seagrass and benthic microalgae,
while filtration at estuarine scalemi(esto tens ofmiles) has historically been an important mechanism for
removing particulate organic material and moving nutrients into thiabe for procesing at scales that match
watershed inputs.

Figure 22. Oyster reef research photograph

Severakecent stuitsin Mosquito Lagoon have been conducted to evaluate the benefits of oystageon

water quality One studynvestigated key biogeochemical properties (e.g., nutrient poolsnabial

community sizeand activity in the sediments of dead reefs; 4-, and Arearold restored reefs; and natural
reference reefs of the easteyster,Crassostrea virginicaThe study found thaheasured biogeochemical
properties increasesignificantly by one-year poststoration, relative tdead reefs, and then remained constant
as the reefs continued age The study demonstratéde role of live intertidal oyster reefs as biogeamical
hotspots for nutrient cycling and burfahnotherstudy measured denitrification rates and nutrient sequestration
and bioavailability of oyster beds. The study found that denitrificatitesare higher underneath restored oyster
reefsand that oyster reefs provide nitrogen retentfoysters provide a continuous mechanism for nitrogen
removal and have the potential to increase IRL resiliency to nulité and mitigate internal nutrient lodds.

IRL shellfish populations can be impacteddeyeralktressors. These stressimdude poor water quality, poor
sediment qualityHABs, changes ifood types and availability, changes in predator populations, salivatyges,
overexploitationand ocean acidification. These stressors and $fia@rgistic actions are compleandthey are
likely to influencespecies differently at each stage of their lifelegcA better understanding of these stressors
and conditions is essential to optimize the siting, timamgl scalef projectsto restorefilter feedes.
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x Conduct mapping and condition analysis of existing habitatgehte the areas suitable for restoration
and establish targets for key ecosystem servisigg a lagoonvide filter feedersuitability analysis

X Quantify eological and sooceconomidoenefits associated with restoring oyster reefthgthard clams,
and other bivalve populatiofs.

x Develop a omprehensivéilter feedermanagement plan, using data from the above ecalogncl
socbeconomidenefits such as filtration capagitenitification, and fisheries enhancemeatinform
restoration and management goals and that address multiple objectivesystan value (habitat),

commercial fishaesyield, genotypic variatiorand aquaculture.

x Prioritize, simplify, and expeditestoration project permitgicluding expanding eligible project types
that qualify for general permit considerati@valuate need for a restorationly permit to streamline the
permitting process.

x Understand the historic and current oyster and clatribdion and abundance throughout thgoon
through communications and data sharing among scientists, wild shellfigsteas, and aquaculture
lease holders. Integes$ciencebased and experiencédsed IRL conditions and trends for successful
filter feeder restoration.

x Consider a strategic and diversifiggproach to filter feeder restoration that integgatite selection
(including watershednd shorelinénfluences)water quality water flow,water depth, natural and
artificial substratesand traditional wild harvest techniques like relaying.

X Asses and expand existing bivalve nursery operations for the benefinuhercial and restoration
purposes and conduct research regarding culture amiamting techniques.

VITAL SIGN ACTION PLAN OUTPUTS (DELIVERABLES) :

Table 24. Filter Feeders action

lan outputs (deliverables

Filter Feeders1: IRL

RESEARCHSspatialy Management

explicit data on the extent | Identify the extent Conference

and condition of existing and condition of partners Lagoonwide DEP, local Coordinate

filter feeder habitat. existingfilter feeder | DEP, USFWS, academia maps $100,000 governments, | and

(NEW) habitat. FWC WMDs - $250,000 IRLNEP collaborate

Filter Feeders2:

REPORT spatially -explicit

data on denitrification Identify spatially Denitrification

potential associated with | explicit data on study ($50,000

existing natural and denitrification IRL - $100,000)

restored filter feeder potential associated Management | and longterm

habitat, incorporated into | with existingnatural Conference monitoring DEP, local Coordinate

maps and online andrestoredilter DEP, USFWS, partners sites ($9,000 | governments, | and

platforms. (NEW) feederhabitat. FWC WMDs annually) IRLNEP collaborate
DEP, local

Filter Feeders3: Develop | Identify goals for governments,

and implementa filter management and NERT, IRLNEP,

feederrestoration and restoration ofilter ECERT, Florida Inland

management plan feeder habitato WMDs, IRL Navigation

working with public, assist with restoratio Management District Coordinate

private, and independent | of recreational and | DEP,FDACS Conference Included in (funding for and

sector partners (NEW) commercial fisheries| USFWS,FWC partners Filter Feeded | reef balls) collaborate
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$50,000
budgeted by
IRLNEP for
fiscal year
Prepare &labitat Local 20192020;
Filter Feeders4: Develop | Restoration Plan to governments, | total costs are Conduct,
a Habitat Restoration meet UEPA IRLNEP WMDs, FWC, | not expected to| coordinate,
Plan for the IRL system. performance Management academia, exceed and
(NEW) measurefor NEPs. Conference NERT, ECERT | $100,000 IRLNEP collaborate
Restore filter feeder Cost to restore
communities to IRL oysterganges | IRLNEP and
for conservation and widely with multiple
to support estimats from | sources at all
Filter Feeders5: Restore | revitalization of IRLNEP $14,000t0 levels Coordinate
filter feeder communities | commercial shellfish | Management FDEP, FWC, | over $100,000 | including and
to the IRL. (NEW) industry. Conference FDACS per acre privatesector | Collaborate

OUTCOMES:

x Short-term (1-2 years) Determine lhe quantitative basis for measuring denitrification and filtration
benefits fronfilter feeders.

X Medium-term (3-4 years) Develop a nitrogen budgand spatiallyexplicit nitrogen accounting
frameworkto support the use of denitrification in overall nutrient managemeheatvatershed scale.

x Long-term (5-10+years) Filter feeders restored acrossraduispatial distributiorthatsupportsa
sustainable oyster fighy and aquaculturendeavors

CHALLENGES TO SUCCESS:

x Continuedwaterquality/quantity issues not suitable to sustain oyster/shellfish pamsatisome parts

of the IRL.

X Availability of adequate, stable recurring funding for effectivécieint, and timely program and project

implementation.
x Complexity of management of the shellfish resource.
X Availability of dry goods and supply chairfi shell and spat needéat projectedscale of restoration.

CITATIONS:

1. Beck, M.W., Brumbaugh, R.D., Airoldi, LGarranza, A.Coen, L.D.Crawford, C, Defeo, O, Edgar,
G., Hancock, B.Kay, M., Lenihan, H.Luckenbach, M.Toropova, C., Zhangs., and Guo, X. 2011.
OysterReefs aRisk and Recommendations for Conservation, Restoration anddément. Bioscience
61(2): 10#116.

2. Arnold, W.S., MarelliD.C., Parker, M, Hoffman, P.Frischer M., andScanlon J 2002. Enhancing
Hard dam (MercenariaSpp.) Population Density in the Indian River Lagoon, Florida: A Comparfson o
Strategies tdMaintain theCommercialFishery.J. Shellfish Re1(2): 259672.

3. Zu Ermgassen, P., Hancock, B., DeAngelis, B., Greene, J., Schuster, E., Spalding,Bvunamaligh
R. 2016 .Setting Mjectives forOysterHabitat Restoration Using dbsystengervices: AManager’'s

Guide The Nature Conservancy, Arlington, VA. 76 pp.
4. Dame, R.F. 201Zcology of Marine Bivalves: An Ecosystem Appro&RC Press, Boca Raton, FL.

269 pp.

5. Dame, R.F., Zingmark, R.G., Stevensbrt., andNelson D. 1980. Filter EederCoupling Between the
EstuarineWaterColumn and BnthicSubsystems, p. 52526. In V. C. Kennedy (ed.), Estuarine
Perspectives. Academic Press, New York.
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6. Chambers L.GGasparS.A.,Pilatg C.J.,Steinmuller H.E.,McCarthy, K.J.,Sacks P.E., andValters
L.J. 2017 How Well Do Restored Intertidal Oyster Reefs Supp@y Biogeochemical Properties in a
Coastal LagoonEstuaries and CoastSOl 10.1007/s12237-017-0311-5.

7. Schmidt, C. and Gallagher, S. 2017. Final Report: Theitbfication Potential and Eosystentervices
From Ten ears ofOysterBed Restoration in the Indian River Lagoon. Prepared for the Brevard County
Board of County Commissioners, Natural Resources Department, 2013 Urb@orantunity Forestry
Program.

8. Baggett, L.P., Pows, S.P, BrumbaughR.D., Coen.D., DeAngelisB.M., GreeneJ.K., Hancock,
B.T., Morlock,S.M,, Alen,B.L., Breitburg,D.L., BushekD., GrabowskiJ.H, Grizzle,R.E, Grosholz,
E.D. LaPeyreM.K., LuckenbachM.W., McGraw,K.A., Piehler M.F., Wesby, S.R, and zu
ErmgassenP.S.E 2015.Guidelines forEvaluatingPerformance oDysterHabitatRestoration.
Restoration Ecology23(6): 73%745.

9. Zu Ermgassen, P.S, Spalding, M.D., and BrumbaRgh. 2015.Estimates oHistorical Ecosystem
ServiceProvision Can @Gide Restoration Eorts. Chapter 9n: Marine HistoricalEcology in
Conservation: Applying the Past to Manage for the Future. KittengerLJMcClenahan, K.B. Gedan,
and L. K Blight, eds. University of California Press. Pp.-2®B.
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ONE LAGOON
HABITATS
Living Shorelines

ACTION: Conduct RESEARCHTto identify key locationsalong the IRL and tributaries that would benefit
from living shorelines. RESTOREnatural shorelines.REBUILD both natural and hardened shorelines that
have been impacted by erosion or storm surgéncorporate living components into armored shorelires
where a hybrid solution is feasible and amenable tthe owner.REPORTthe performance, value and cost
benefit of living shorelines as natural infrastructure that decreases stornmsurge vulnerability and
contributes to coastalRESILIENCE.

ISSUE SUMMARY : Historically, efforts to protect shorelines have involved hardened structures, such as
seawalls, rock revetments, loulkheads, to dampen or reflect wave energy. However, shoreline hardening
interrupts natural shoreline processes, reduces nursery habiterfoe species and foraging habitat for wading
birds, degrades water quality, and can increase erosion prodéssgsned shorelines are often the default
method of shoreline protection selected by property owners to thelihe” along the edge of their propiext?

Figure 23.How living shorelinessupport resilientcommunities

A more environmentally friendly option that provides similar beaédita living shorelineA living shoreline is a
protected, stabilized coastal edge made of natuagédrials such as plants, sand, or rock. Unlikarddned
structure, whichimpedes the growth of plants and animals, living shorelines grow over time. Lioiglnes are
a natural shoreline management approach that proerds®n control benefits; protsctestores, or enhances
natural shoreline habitat; and maintatmastal processes through the strategic placemeldrts, stone, sand
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fill, and other structural organic materidlézing shorelines are an innovative and ceffective technique for
coastal managemeft.
A 2015 report by Restore America’s Estuatfesind that living shorelines:

X Preventerosion caused by everyday weather, boat wakes, anddiongedevel risemore effectively
than hardened structurgsmany cases

X Prevenftcatastrophic storm damageore effectivelythan hardened structuresmanycases

x Avoid many of the adverse effects that hardened structures usually haveadiattent aquatic and
terrestrial ecosystems and associated ecosystewisese

x Grow stronger over time through natural processes, while hardenedr&sunfterdeteriorate and may,
if not maintained, ultimately fail.

The use of living shorelinds being encourageatross the stat&he Coastal Wildlife Conservation Initiativie
led by FWCin partnership witimultiple agendes to address coastal issues that affect wildlifg their habitats
while considering human need3ne priority issue for the initiative is

replacing traditional hardened methods of shoreline stabilizaiibn

more natural living shorelines that not only provide shoreline

stabilization but also habitat for wildlife whileaimtaining natural

coastal processéd.he Florida Master Naturalist Prograhrough

UF-IFAS has been holdingpecialtopic classes thnaghout the state

including one on coastal shoreline restoration, which was recently

completed in the IRL. This clagsovides training in the restoration of

living shorelines, oyster reefs, mangroves, and marsh, with focus on

ecology, benefits, methods,chmonitoring techniques. Figure 24. Living shoreline photograph

Studies are also underway locally to determine the most effecting Bfnoreline designs given conditions in the
lagoon. One study evaluated the wave energy attendatimfour types ofiving shorelines(1) acontrol with
sediment only(2) oysters(3) cordgrass, an(f) a combination of oysters plus cordgrass. This study found that
the combination of live oysters ploseyearold cordgrassvas the mostffective This design reduced & of

the wave energgreated by aingle recreational boat wake, compared to badément. Information from these
types of studies will help to plan appropriate types of livimgyslines throughout the lagoon system.

STRATEGIES:

x Work with IRL restoration partners to implementi@tgyic, sciencebased and comprehensive living
shoreline restoration program

X Support the planning, funding, implementation, and coordination of living sherlojects throughout
the IRL.

x Develop recommendations for site location, design, constructiorstandardized metrics for projects to
ensure consistent performance and monitoring.

x Coordinate the sharing and transfer of living shoreline information andttolf4 partners, including
resource managers, federal, statal local agencies, contractors, and homeowners.

X Work with regulatory agencies at federal, state, lanal levels to streamline permitting for living
shoreline projectand ncorporate living shorelines into local comprehensive plans asdfened
techniqueto stabilizeshoreline.

x Prioritize, simplify, and expedite restoration permits includingaexiingeligibility for general permit.

x Implementa hybrid approach to combine living components with engineered structueeswave
energy and shorelinonfiguration necessitate armor. These hybrid combinations precimsystem
servicedor species that need habitat and improvastaRESILIENCEo erosion.

x Develop comprehensive strategiesoughout the IRL system, following a similar approasbkd by
Brevard Countyand Volusia County to assess shoreline hardening and plan for living shpre|ees.
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VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES) :

Table 25. Living Shorelines action plan outputs(deliverables)

Florida Master
Naturalist Program
resource managers
federal, stateand
local agencies;

IRL CCMP - Looking Ahead to 2030

Living Shorelines-1: Improvesiting, contractors
RESEARCHand design and homeowners DEP,
REPORTsciencebased construction of Riverdde WMDs, Conduct,
siting, planning, design living shorelines Conservancy Included in IRLNEP, coordinate
and constructioncriteria. | throughout the IRLNEP, academiaNERT; Living local and
(NEW) IRL. USFWS,FwWC ECERT Shoreliness governments| collaborate
Living Shorelines-2: DEP, FWCU.S.
Developstandardized Army Corps of DEP,
metrics and protocols for | Ensure consistent EngineerUSACE), WMDs, Coordinate
living shoreline projects. performance and WMDs, NERT, local and
(NEW) monitoring. NERT, ECERT ECERT See above governments| collaborate
Florida Master
Naturalist Program | $25,000
resource managers | annually to
federal, stateand synthesteand
Living Shorelines-3: local agencies; sharenew data
RESEARCHand contractors $200,000 to Conduct,
REPORTon shoreline homeowners complete IRL | IRLNEP, coordinate
characterization, status Provide resources academiaNERT; shoreline local and
and information. (NEW) to IRL partners. IRLNEP ECERT analysis. governments| collaborate
USACE,
USACE, No direct cost | USFWS,
Living Shorelines-4: USFWS,DEP, Federal, stateand staff time to DEP, FWC,
Streamline permitting for | Reduce barriers to| FWC, WMDs, local agencies; negotiate terms| WMDs, Coordinate
living shoreline projects. project local contractors with permitting | local and
(NEW) construction. governments homeowners agencies governments| collaborate
No direct cost
staff time to
Living Shorelines-5: Make living revise local
Incorporate living shorelines the comprehensive
shoreline guidance into preferred shoreling Landowners and plans and Coordinate
local comprehensive restoration Local developersNERT, submit to state | Local and
plans. (NEW) approach. governments ECERT for review governments| collaborate
$50,000
budgeted by
IRLNEP for
Prepare a Habitat fiscal year
Restoration Plan tg 20192020,
Living Shorelines-6: meet UEPA Localgovernments, | total costs are Conduct,
Develop a Habitat performance IRLNEP WMDs, FWC, not expected to coordinate,
Restoration Plan for the measuregor Management academiaNERT, exceed and
IRL system. (NEW) NEPs. Conference ECERT $100,000 IRLNEP collaborate

OUTCOME S:

x Short-term (1-2 years) Promoteliving shoreline restoration in areas with high erosiod/orsediment
loads to the IRL and as an alternative or hybrid solutiosdawall replacement for waterfront homes.
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Medium-term (34 years) Continue living shoreline restorati@nojectsthroughout the IRlas
identifiedin the CCMP andh other local and regional restoration plans.
Long-term (5-10+years) Continue to implement living shorelines projects as needed.

CHALLENGES TO SUCCESS:

x Homeowner and community acceptance of living shorelinesa#iaiently protective andosteffective
alternative for bulkheagsea wallsand rip rap

x Limited knowledge ofiving shoreline techniquesa coastal construction companies

X Funding sources and manpower to complete projects.

x Sufficient dry goods and supply chain to meet needs.

X Local comprehensive plans and permitting.

CITATION S:

1. Florida Living Shorelines. Hardened vs. Soft Shorelines. Website:
http://floridalivingshorelines.com/hardengd-soft-shorelines/

2. National Oceanic and Atmospheric AdministratibdOAA) Office of Habitat Conservation. 2017. Living
Shorelins. Websitehttps://www.fisheries.noaa.gov/insight/livisgiporelines

3. Restore America’s Estuaries. 2015. Living Shorelines: From Bataédgportunities. Arlington, VA.

4. FWC Coastal Wildlife Conservation Initiativ®Vebsite:http://myfwc.com/conservation/special
initiatives/cwci/fags/

5. UF-IFAS The Florida Master Naturalist PrograBpecial Topics Clags.
https://masternaturalist.ifas.ufl.edu/about/special _togses

6. Manis, J.E., Garvis, S.K., Jachec, S.khd Walters, L.2015. WaveAttenuationExperiments ®@er
Living Shorelines @er Time: aWaveTank Sudy toAssesdfRecreationaBoatingPressured. Coast
Conserv. (2015) 19: hitps://doi.org/10.1007/s11852-014-0349-5

7. Donnelly, M, Kibler, K., Walters L. 2017. Developing a Shoreline Habitat Restoration and Management

Plan for Brevard County. Final Report Phase 1pi6.3
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ONE LAGOON
HABITATS
Wetlands and Impounded and Alteredarshes

GOALS: RESTOREand protect wetlands, wetland-upland transitions, and impoundedor altered marshes
throughout the IRL watershed. RESPONDto opportunities to refine wetland management straggies to
support IRL biodi versity and coastalRESILIENCE. Conduct RESEARCHand RESPONDto future
wetland management challenges associated with sea level rise

ISSUE SUMMARY : Wetlands within the IRL region play a key role in maintaining a healthyystara. They
provide a wide variety of ecological functions, including serving as habitaafious species, providing water
guality protection and improvement, supporting the food chain, providind #itorage, and buffering the lagoon
from activities that occur on adjacent uplands.

Urban, industrial, and agricultural development have
contributed to the loss of wetlands in the IRL region. By 1980,
it was estimated th&% of Florida’s estuarine habitat had been
lost to developmeritWithin the IRL region, 27% of the
mangrove acreage in the Fort Pierce area alondostas
between 1940 and 198Tt is likely that similar losses of
wetlands occurred near other urban centers in the IRL region.
Upland wetlands provideritical water storage that is important
to hydrologic and salinity regimes, and thidter nutrients and
suspended solids. These wetlandsusiger increasing pressure
from upland developmenin addition tidal wetlands associated
with tributaries are vulnerable to hydrologic changesl hese _ " — |
wetlands arémportant habitats for critical life stages of sk | Figure 25. Wetland photograph—
species such as juvenile redfish, snook, and vhlesc Some of these areas, such as along the Nanitlof the
St Lucie River, have been examined for restoragifforts?

In addition b direct wetlands loss, more than 40,000 acres of wetlands were impaumitetiedfor mosquito
control purposes and isted from the IRI2.A mosquito control impoundment is a salt marsh or mangrove forest
with an earthen dike around the perimeter #flatvs the area to be artificially flooded during mosquito breeding
seasonsand machines called draglines were used to dig ditches and create gles iof other marshes,
especially further north in the systeBoth approaches were designed to reduce breeding liyesalh
mosquitoepecause femalesill not lay their eggs in standing water or on dry soil in piles of spbigy lay their
eggs on moist soil, and the eggs hatch when flooded by tides or rainfafpteeholding water omarshes
permanently orduring their breeding seasons prevents mosquito proditdiioth methodffectivedy controlled
mosquitoes, but they also isolated tetlands from the IRIlor eliminated wetland plant$hus, the water quality
and habitat benefits of these wetlands to the IRkeWargely lost.

The creation of the Subcommittee on Managed Marshes of the Floriddir2aimg Council for Mosquito

Control in 1986 and the allocation of funds for research on wetlands managgmaribbs entities, including

the Flaida CoastalManagemen®rogram proved to be critical in advancing ecologically sound mosquito control
in Florida without reverting to heavy reliance on pesticitlefact, new approaches yield more functional
wetland, without an increase in breeding by salt marsh mosquitoes. tihdecadesamphibious excavators

have restored wetlands by replacing spoil in ditches dug by draglingsaatidg them to the elevation of nearby
marsh, ananost impoundments have been managed by rotational impoundment mangdweaching adikes,
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or other means tfully or seasonally recomtt themarshwith IRL waters.In most d the lagoon, impoundments
represent the majorityf the restored wetlands.

Installing culverts through the dikes that isolateas of wetlands in impoundments is the mogteifisctive
means for reintegrating wetlands into tR& system By using pumps, operable weirs, and one-way vathiesge
reconnected wetlands continue to proddasonatontrol of mosquitos and support management actions
designed to benefit wildlifefanterest.For the impounded marshes within the SIRWMD jurisdic®8% of
affected wetlands are targeted for rehabilitation, with reconnectiopleted for 79% of those wetlands. The
remaining 2% of wetlands are unlikely to be rehabilitated, in laagehyecause they are managed for specific
purposes that are incompatible with reconnection, e.g., open wateattmiowl, or they are surrounded by
developed area# addition, the St. Lucie County Mosquito Control District manages 4,000 acceasif
mangrove swamps and salt marsteesnosquito control usingn ecosystem management approach for salt
marsh mosquito control that does not require pesticides.

Table 26. Rehabilitated wetlands within the IRL

Reconnecte@Acres 5,360 3,722 14,801 3,150 27,033
Targetedor Rehabilitation Acreg 1,396 1,257 4,227 124 7,004
Not Targetedor Rehabilitation Acreg 0 100 740 0 840
Total (Acres 6,756 5,079 19,768 3,274 34,877

Management of wetland impoundments has varied over
time. For many years, most nagement activities in
impoundments were limited to waterel manipulations
using pumps or artesian wells. In recent years, culverts
have been installed in the dikesnebstimpoundments to
re-establish the vital connection between the impounded
marshesiad the IRL. In certain situations, dikes have been
entirely removed. Restoration of the connection between
formerly impounded wetlands and the open waters of the
lagoon not only benefits water quality but also improves
the habitat quality of the formerly impounded wetlands,
providing additional habitat to many IRL species
Source: http://www.sms.si.edu/irlspec/Impoundments.htm | dependent onoastalwetlands for all or a portion of their
Figure 26. Impounded wetlands graphic life cycles.

These revised management practices have not bgdeniranted in all impounded marshes because matime of
remainng impounded wetlands in thieL are privately owned, and many of these landowners are reluctant to
allow changes in current management practices. Menilecal, state and federal regulian of development or
constructiorwithin wetlands has reduced trage of wetland loss

The five lagoon counties have ordinances to retlueé@mpacts and/or loss of wetland acreagefanction.

X Volusia County:
https://www.volusia.org/core/fileparse.php/4742/urlt/Division EtidhdAlterationPermits1-30-2014.pdf
x Brevard County: http://www.brevardfl.gov/docs/defaudiburce/naturatesourceslocuments/article-
division-4wetlandprotection2014-09.pdf
X Indian River County: http://indianrivercounty.elaws.us/code/coor_apxid487171 _titleix_ch928
X St. Lucie County:
https://library.municode.com/fl/st. _lucie county/codes/landetigmment code?nodeld=CHVIREPRST _
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X Martin County :
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https://library.municode.com/fl/martin_county/codes/land tmment code?nodeld=LADERE ARTA4S

IDEST_DIVIWESHPR_S4.2WEPRST

STRATEGIES:

x Eliminate further destruction of wetlands throdghd acquisition oprivately-ownedwetlands,
ordinances, and other mechanisms.
X ldentify opportunities for wetlands restoratifum all types of hydrologic impact such as impounding,

drag lining, ditchingberms, and tributary oxbow isolation. Work with private propeviyers to
reconnect waters

x ldentify opportunities for mitigation banking amettlands creation.

X Work with IRLNEP partners, the Subammittee on Managed Marshesd mosquito contralistrictsto
continue responsible wetldmnd impoundment management to benefit the IRL, support IRL biodyersit
and protect human health from insects.

X Re-evaluate wetland management strategies regarding key parameteesslissolved oxygen, acidity,
and primary and secondary productiaffishery species

X Work with county mosquito control districts to expand funding opporturfitieving shoreline

restoration when impoundment dikes require maintenance or regairp@ststorm erosion and storm

surge events.

X Implement restoration of tidal wetlands in tributaries, focusing bydmtion and reconnection of
historical flow and headwaters.

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES) :

Table 27.Wetlands and Impounded and Altered Marshesction

NRCS,
WMDs,
WMDs, DEP,
Wetlands-1: RESEARCHand academia, academia
develop new and improved Understand interest groups| Lagoonwide NOAA,
wetland BMPs with a focus on | wetland FWC, planning National
understanding wetland responses to sea Subcommittee | document Fish and Coordinate
responses to sea level rise and| level rise and on Managed $100,000- Wildlife and
climate change. climate change. | NRCS, DEP Marshes $150,000 Foundation | collaborate
Protect wetlands
from

Wetlands-2 Establish or development WMDs, No cost local and Coordinate
enhance wetland or shoreline | and invasive Local academia, state landise Local and
setback buffers. species. governments interest groups | regulationchange | governments| collaborate
Wetlands-3 Implement Local
innovative programs and governmers,
incentives supporting wetlands forest and
protection and management Create wetland | Brevard agricultural
on privately-owned landsand | opportunities on| Environmentally | land owners
marshes managed by private, | public and Endangered mosquito FloridaLand
non-profit organizations. privateland and | LandsProgram, | control Acquisition
When necessary, acquire create DEP’s Division districts, Trust Fund Coordinate
ownership or control of crucial | public/private of State Land, interest groups| Program type will| local and
wetlands. partnerships. Florida Forever | NERT,ECERT | determine costs | governments| collaborate
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WMDs, local
governments,
interest groups,
NOAA,
Wetlands-4: Continue projects mosquito
and programs toRESTORE control
shorelines with a focus on Create a more districts
enhancingand managing natural Subcommittee FWC,
mosquito impoundment dikes | environment and on Managed WMDs, Coordinate
with living shoreline enhance Marshes Upto $1 million | DEP, local and
restoration. biodiversity. FWC,DEP NERT, ECERT| lagoonrwide governments| collaborate
Prepare a $50,000 budgeteq
Habitat by IRLNEP for
Restoration Plan Local fiscal year 2019
to meet UEPA governments, | 2020; total costs Conduct,
Wetlands-5: Develop a Habitat | performance IRLNEP WMDs, FWC, | are not expected coordinate,
Restoration Plan for the IRL measuregor Management academia, to exceed and
system. (NEW) NEPs. Conference NERT, ECERT | $100,000 IRLNEP collaborate
OUTCOME S
X Short-term (1-2 years): Evaluate the status and needs of wetlandsrapdundedand alteresmarshes

X

throughout theRL.

Medium-term (34 years) Implement CCMP projects to ensure IRL wetlands aatshes areestored

and protectedSupport the use of wetland sites as living laboiesdorRESEARCHelated toevaluating
wetland changes and management needs (incli@Mg) in response to climate change and sea level
rise

Long-term (5-10+years) ImplementiRL wetland and marsh management as a coordinated network of
BMPs tosustain diversbabitatsand biodiversityn the IRL.

CHALLENGES TO SUCCESS:

X

X

X
X

Re-establishingunctionalwetlands idifficult and costly. Therefore, focus should be on protection of
existing wetlands and natural wetland functions.

Management approachis mosquito impoundments and managed marshes must balance mosquito
control with habitat restoration goalswhole ecosystem perspective is needed to incatpdriological
diversity and water quality into lagoavide marsh management.

Inadequate longerm funding.

Challenges of sea level rigecurrent and future management strategies

CITATIONS:

1.

2.

Brantly, R.M. 1980. The Changing Resource Scene in Florida. TransactibNe#b American Wildlife
Conference: 5-10.

Hoffman, B.A. and Haddad, K.D. 1988. General Land Use and Vegetation Changes in the Indian Rive
Lagoon System. In Indian River Lagoon Estuarine Monograph (Draft). D.D. Bati)eMarine
Resources Council of Balorida, Florida Institute of Technology. Melbourne, Florida.

Herren, L., Sharpe, BBeal, J, Tucker, J., and Conra@. 2011. Hydrological Restoration of the North
Fork St. Lucie River and Ten Mile Creek: 2011 Needs Update. DEP Report, 306 pp.

Rey, J.R. and Kainf.1989. A Guide to Salt Marsh Impoundments of Florida. Florida Medical
Entomological Laboratory, Publication. Vero Beach.

Rey,J.R., Carlson, D.BBrockmeyer R.E. 2011. Coastal Wetlandaviagement in Florida:
Environmental Concerns and Humaadith. Wetlands Ecology and Management.
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ONE LAGOON
HABITATS
Spoil Islands

GOALS: Update and revise thdRL Spoil Islands Management Plan with a focus omaintenance,habitat
RESTORATIONand island enhancement IRL water quality improvements, and provision of public access
based on the best available science and sound halbimanagement principles.

ISSUE SUMMARY:: Spoil islands are humamade islands, often creatas a byproduct of channel
dredging. To promote boating and commerce throughout Florida, countlesslsivegneedredged throughe
state’s shallow inshore and coastal waters to geoghough depth for vesselfie material dredgei create
these channels called “spoil” In the pastthe practice wato deposit the spoil in piles along the edge of the
channels as the dredgingeration progressewhich created spoil islandisroughouthe IRL2

Although not natural, spoil islands have becane

integral habitat type throughotlte IRL ecosystem

since their creation in the 1940s and 1950s. Spoil

islands are often surrounded by seagrass beds and

mangrove fringe, which provide habitat for a variety

of organisms important to the ecology and economy

of theregion. Spoil island uplais can support a

variety of flora and fauna, both native and invasase

well as provide an opportunity for recreation by the

public. Erosion, invasivepecieshuman-use impacts,

and sea level rise pose the most important thteats

spoil islands in théRL. In 1990, The Spoil Island

Management Pl&was drafted by DEP (then Florida

Department of Natural Resources) with support from

the Florida Inland Navigation District. The plan was

an assessment of the resources on each of thdsslan

with recommendabns for management strategies _ o
based on designations that were suggested anibeatid Figure 27. Spoil island photograph
still in place today.

Spoil islandscurrentlyfall under three basic designationscreation, ducation and conservation. Recreation
islands are further broken down into “active” and “passive.” Detailftrnation on island designations and
locations can be found online dre IRL Aquatic Preserves Spoil Island Project viteSsThe designations
assigned to thislands managed by IRAquatic Preserveare not legally binding and are used as management
decision tools. As the management plan is updated, many islands wiljara@nges in their designations based
on more current resource assessments and publpattsens.

Two spoilislands in the region have been designated by F8/Critical Wildlife AreasBC-49 in Brevard

County andVIC-2 in Martin County* Lands designated as Critical Wildlife Area® protected under the Florida
Administrative Code and are closed to public acdgs#h islands are important bird rookeries that were impacted
by human activities. The Critical Wildlife Areas designation providesmgoitant layer of protection to trees
areas. As natural areas along the region are dmexeklohe spoil islands will become more importanvildlife.

To date, successful spoil island restoration/enhancement projdatieititose conducted on SL-3 and SL-15 in
St. Lucie County. The 5.&ere Sk3 enhancemergrojectinvolved the replacement of the Australian pine and
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Brazilian pepper community with native wetland and hammock planiespdhe 10.5cre Sl=15 project

entailed removal of exotic vegetation and 90,000 cubic yards of sedimenrat® apastal hammock, mangrove,
and seagrass habitats. Largrale projectssuch as island scrapingan be coupled with muck capping projects as
the islands represit a suitable sediment source.

Figure 28. Spoil islandrestoration immediately post-project (left) and tenyearslater (right)

Spoil Island Working Group. In 1997, thdRL Aquatic Presernoffice created the Spoil Islands Working
Group to coordinatéRL spoil island activities and research. erking Group is composed of numerous
stakeholders includinfgderal, state, county, locatterest groupsand university partnersThe Spoil Islands
Working Groupfunctions as an isstgpecific working group of Florida’s NERT and ECERT. All stakeholders
work closely with the IRLNEP on habitat restoration issues for the IRLiokity for the Working Groups to
draft an updatetRL Spoil Islands Management Plan. The updated management plan, alonakétiokler
input, will align management decisions with goals outlined in the IRL Ag&aéiserves approved management
plan. The plan will also be aligned with this CCMP revisionce completed, thegpdated Spoil Island
Management Plan will provide an example for other spoil istaadagershroughout the state and country.

Leave No Trace Programln 2017, the IRL Aquatic Preserves office partnesgti the Leave No Trace Center
for Outdoor Ethics to address impacts associatéunecreational use of the spoil islands. The IRd &s spoil
islandswere designated as a 20174dpuit. The Hot Spots Program identifies areas sufferingifsevere impacts
of outdoor activities that can thrive again with Leave No Trace solutio@€17, weekeng outreach activities
were held in the region to educaterestional users and land managers about Leave & Tarincipals and
BMPs to help reduce impacts to the spoil islandsareas around the IRL. The main issue that thgrano aims
to address is human waste left on spoil island&;wis both a social ahwater quality issue

Friends of the Spoil Islands Friends of the Spoil Islands is the approved Citizen Support Organizatithre for
IRL Aguatic Peserveffice. The Friends of the Spoil Islands is responsible for providing fundiaddndsting
and management of the Spoil Island Project website, financing dasell public user survey accothrt

gathers data on recreational use of spoil islands, financirigethe No Trac&rogram and holding public
interest funds that are used throughout the tarjpeeservesThe grouphas also created the only limited mobility
access spoil island in the IRL region through a grant from the IRLNEP.

STRATEGIES:

X Work closely with DEPIRL Aquatic Preservesffice, Florida Inland Navigation DistricgndSpoil
Island Working Groupo update the IRL Spoil Island Management and th BRuatic Preserve’s
Island Designatiosystem, as needed
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x Work closely withIRL Aquatic Preserves stafd implement and expand the Leave No Triaagram as
part of the IRLNEP TrashFree Waters Initiative.

VITAL SIGN ACTION PLAN OUTPUTS (DELIVERABLES):

Table 28. Spoil Islands action plan outputs (deliverables)

Spoil Islands-1:
Create a central
electronic Develop a repository IRL Aquatic $21,000
repository for spoil | and centralized Preserves, Friends allocated by
island maps, electronic file location | of the Spoil Islands | IRLNEP IRL Aguatic Coordinate
documents,and for spoil island Working Group, Management | Preservesor and
sources. (NEW) information NERT, ECERT Conference aposition DEP, FWC | collaborate
Spoil Islands2: Update the IRL Spoil $50,000 to DEP,
Update the IRL Island Management update the FWC,
Spoil Management | Plan andmplement IRL Aquatic plan; cost for | Florida
Plan and spoil island habitat Preserves, Friends projects to be | Inland
implement restoratiorand of the Spoil Islands | IRLNEP determined Navigation | Coordinate
identified projects. | enhancemerdnd public | Working Group, Management | based on plan| District, and
(NEW) access projects. NERT, ECERT Conference update IRLNEP collaborate

$50,000

budgeted by

IRLNEP for

Local fiscal year

Spoil Islands3: governments, | 20192020;
Develop a Habitat | Prepare a Habitat WMDs, FWC, | total costs are Conduct,
Restoration Plan Restoration Plan to meetIRLNEP academia, not expected coordinate,
for the IRL system. | USEPA performance Management NERT, to exceed and
(NEW) measuregor NEPs. Conference ECERT $100,000 IRLNEP collaborate
OUTCOMES:

X Short-term (1-2 years) Revised IRL Spoil Island Management Plan is completed and adopted.

X Medium-term (3-4 years) High priority habitat restoration projects on IRL spoil islands identified,
funded, and underway.

X Long-term (5-10+years) IRL spoil islands represent an integrated networkoofservation, habitat
restoration, and public recreation.

CHALLENGES TO SUCCESS:

X Fundingfor habitat restoration and spoil island maintemanc

Sea level rise will threaten the natural resoussebpublic access values of spoil islands.

X
X Boat wakes erode the shorelines.
X Human use of island with bird rookeries conflicts with listed sggguietection.

CITATIONS:

1. DEP. 2016. IRL Aquatic Preserves System Management Plan, Banana River; indianNRalabar to
Vero Beach, Indian River — Vero Beach to Fort Pierce, and Jensen Beachepldlgii Aquatic
Preserveswww.aquaticpreserves.arg

2. Florida Department of Natural Resources. 1990. Indian River Lagoon Spaill Ishnagemen®lan.
Division of State Lands, Bureau of Submerged Lands and Preserves. Ealglerida.

3. IRL Aquatic Preserves. 2018. Spoil Island Projestw.spoilislandproject.org

4. FWC. 2018. Critical Wildlife Areasttp://myfwc.com/CWA
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ONE LAGOON
HABITATS
Land Conservation

GOALS: Promote conservation ofland. Pursue strategic initiatives that will REDUCE freshwater,
sediment, nutrient, and pollutant loadsto the IRL and REBUILD natural land-water connectionsto
provide water quality improvement, provide flood prevention, and RESTOREnatural hydroperiods.

ISSUE SUMMARY : IRL water quality is directly affected by activities on the land surroundiedgigoon.
Coastal developmerdgtormwater runoff, and alteration or destruction of coastal and nearhgthatffect the
naturaland humarbuilt asset®f thelRL. Upland and wetland areas adjacent tdieserve as important travel
corridors or habitat for many species. Protectibthese uplandvetlandlagoon linkages is important to many of
the region’s biological resourgesndit provides essential protective services to hunfait communities along
the IRL In addition, in 2005Naturally Central Floridaecognized IRL as one of seven regional “jewelewf
natural world” and “must save” places for Centrialrigla?

Figure 29. Map of the Seven Must Save |IBces of Central Florida
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Willing seller— willing buyer land acquisitiois an important nomegulatory tool that respects private property
rights. It is the most effective management togdrtatect biological integrity and diversity in céalsestuary
watersheds. Strategic acquisition of land for publicpusgides many betfi¢s to the IRL and its coastal
communities (i.e.protection of natural habitats and species, wetkaeds for stormwater conveyance and
treatment, groundwater recharge areas, public aerebuse aregand coastal resilience to flooding and storm
surge events Land acquisition has supported the creatiomaoife tharb0 destinations for nature, heritage, and
cultural tourism along thERL.

Local land conservatioprograms can work in concert with state and fedaeitiitives? The IRL watershed haa
long and successful history a€quiring lands for conservatiatprivate,local, stateand federal levels.

Statewide programs, such as Preservation 2000 and Florida Forever,da2guirdllion acres statewide. Locally,
Volusia, Brevard, Indian River, St. Lucie, and Martin courgiggpted tassupported land conservation programs
in the 1990s. In 2014, Florida voters ratified the Florida's Water and Land Lagacylment wich dedicates
more thar$20 billion to land and water conservation over the next 20 years. Consiitetitis, the Florida
Legislature renitiated Florida Foreveand Florida Communities Trusatriding in2018. Among the Florida
Forever projects ithe Indian River Lagoon Blueway, which was placed on the list in 1998. The projact are
contains 27,451 acres in five counties. Over the last 20 years, 8,018 acres haagbeed at a cost of $45
million leaving 19,433 remaining to be acquirBdivate, non-profit organizations have been significant and
active land acquisition partners. The Nature Conservancy, The Trust far Paid, The Richard King Mellon
Foundation, and the Indian River Land Trust have provided considerable larsitamgsupport ovethe past
decadesThe Indian River Land Trust is one of the only private, non-profit orgaarmthat acquires and
manages lands along the lagoSimce 2009, the Indian River Land Trust has acquired more than 925 acres and
over8.5miles ofIRL frontage3

As a result of land conservation activities oveltiple decadesthere are now tens of thousands of acres of
publicly owned lands and waters managed for conservation purposes ngéivelinational wildlife refuges, one
national seashore, seveatstparks, and numerous county and municipal @aré@preserves. Management of
these lands should incorporate restoration goalh#lagoon as well as provision for public access

Acquisition of feesimple title is not the only pathway to manage &fiod conservation and restoration pusps.
Less than fee options, suchamservation easements, are powerfulddot conservation that alloprivate
landowners to provide lands for conservation. The easement is eithetavity donated or sold byeHandowner
and constitutes a legally binding agreement that limits certpestgf uses or prevents development from taking
place on the land in perpetuity while the land remains in private h@odservation easements protect land for
future generation, while allowing owners to retain many private piyppghts and to live on and use their land,
at the same time potentially providing them witk benefits.

An innovative, cooperative langse agreement being used in Florida is the Disgafégter Management
Program. This program encourages private property owners to ret@naom their land rather than drain it,
accept and detain regional runoff for storage andarsgrovideboth. Landowners typically become involved in
the program through costare cooperative projects, easementpayment for environmental services.
Managing water on these lands is one tool that caelerate water storage projects, reduce flood,raskd divert
high-volume stormwater dischargaway fromcoastal estuaries

In addition, FDACS has the Rural and Family Lands Protection Program, whitlaggieultural land
preservation program designed to protect important agriculanrds$ through the acquisition of permanent
agricultural land conservation easements. The program is designed to yabtable agricultural lands, create
easement documents that work together with agricultural production to eastaimable agricultural practices
and reasonable protection of the environment without interfering wittuétgral operations, and protect natural
resources in conjunction with the economically viable agriculturaiatip@s. This program recognizes that a
thriving rural economy with a strong agricultural base and viable rurahcmnties is essential to Florida's future.
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It alsoprotecs agricultural lands in the path of development so that Florida witlrage to maintain a viable
agricultural sector in our state's economic basdthe citizens of Florida can continue to enjoy risaldscapes
and open space, and in so doipvide simultaneous protection of environmentally significant dreas

STRATEGIES:

X Acquire sufficient lands through fee simple or ldsmn fee simple acquisition strategies to achibee
intended outcomes for IRL restoration and ec@systeéh.
x Develop and update lagoon-wide maps of publahred conservation lands integrating existing and
planned restoration projects to communicate a lagade-picture of thenetwork ofconservation lands,
ongoing site activitiesand needs.
x Evaluat needsopportunities, and funding sourdesacquire environmentalgensitive lands along the
IRL with special focus on inholdings and additions on existing management ppisstunities and
funding sourcefor less than fee conservation easemenigopnities and funding sources for dispersed
water management on existing puldiedprivately conservatioands, and development of a protocol for
rapid buy-out response for high-risk, frequerikooded properties.
X Review and update Floridgorever Plans within the IRL watershéttluding he Indian River Blueway
Florida Forever Project.

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES):

Land-1: Continue

Table 29. Land Conservation action plan outputs (deliverables)

IRLNEP, Indian

Cost based

FloridaLand

coordination of efforts to Managesensitive River Land on local land | Acquisition
identify, classify, acquire, lands with strategic | Local Trust,interest acquisition Trust Fund
and manage conservation governments, groups priority lists | local Coordinate
environmentally sensitive outcomes throughoutf DEP, WMDs, Riverside to be governments | and
lands. the IRL region private landowners| Conservancy developed private collaborate
Statewide
allocation of
Water and
Land
Acquire and manage revenues FloridaLand
Land-2: Support recurring conservation lands DEP, FWC, estimated at | Acquisition
funding of the Land for long-term land local $750— $00 | Trust Fund Coordinate
Acquisition Trust Fund and | management and governments, million local and
other funding sources stewardship Florida Legislature| interest groups | annually governments | collaborate
Land-3: Support public
acquisition of Help protected
environmentally sensitive species anREDUCE
lands that are deemed risk vulnerabilityfor
essential for longterm natural and human Specific land| FloridaLand
protection and management | built infrastructure Local acquisition | Acquisition
of IRL resources, CCMP from storm events, governments, IRL NEP priorities not | Trust Fund Coordinate
implementation, and erosion, or sea level | DEP, WMDs, Management yet local and
stormwater projects. (NEW) | rise. private landowners| Conference developed governments | collaborate
Land-4: Develop and
implement incentives to Promote conservation Local
promote conservation of of privately-owned governments, Cost is
privately -owned sensitive lands and | DEP, WMDs, based on FloridaLand
environmentally sensitive provision of cost private conservation| Acquisition
lands and provision of cost | effective dispersed | landownerswater | IRL NEP method no Trust Fund Coordinate
effective dispersed water water management | control districs, Managemen strategic local and
management projects. projects. FDACS Conference plan in place| governments | collaborate
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the IRL.

No strategic | FloridaLand

plan in place | Acquisition
Local to address | Trust Fund
Land-5: Promote acquisition governments, IRL NEP currentand | local Coordinate
of lands for public access to | Create public access| DEP, WMDs, Management future public | governments | and

to the IRL. private landowners| Conference access needg private collaborate

OUTCOMES:

X

Short-term (1-2 years) Identify and targehighest priority lands required for CCMP restoration project
implementation. Integrate land acquisition consatiens into coastdRESILIENCEand adaptation
planning.

Medium-term (3-4 years) Begin land acquisition activities as neede@dCCMP implementgéon.
Long-term (5-10+years) Continue land acquisition along the IRL. Implemantacquisition strategy to
prepare for sea level rise impacts to coastal areas

CHALLENGES TO SUCCESS:

x Lack of funding including emergency response reseraesl/or willing sellers.

X Rapid population growth and coastal development may increase landhq@ycesl a cosbenefit
threshold.

x Emergency REBUILDquick” decisionsare typically mad&vithout consideration for land acquisition as
a strategy to addressig-term risk exposure.

CITATIONS:

1. Naturally Central Florida, Fitting the Pieces Together. 2005. Myregionmat ¢he University oCentral
Florida.

2. De Freese, D.E. 1995. Land Acquisition: A Tool for Biological Diversitydttin in the Indian River
Lagoon, Florida. Bulletin of Marine Science 57 (1): 14-27.

3. Indian River Land Trust. Websitbettp://www.irlt.org/.

4. FDACS.Rural and Family Lands Protection Prograffebsite:

https://www.freshfromflorida.com/Divisior®ffices/FloridaForestService/OuiForests/LandPlanning-
andAdministratiorSection/RurabndfFamily-Lands-Protectiorrrogram?2
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ONE LAGOON
HABITATS
Connected Waters and Watersheds

GOALS: Conduct and shareRESEARCHTto improve understanding and management of watershiat
influence the IRL. RESTOREnNatural connections and water flowto REDUCE freshwater discharges to the
IRL . REPORTregularly to IRLNEP partners working in connected and adjacent waters and watershesl.
RESPONDto opportunities for shared projects and potentialthreats.

ISSUE SUMMARY : All of Florida’s surface and groundwaters are caeé either directlypy natural or
manmade connections or indirectlyrough the water cycle. Restoring the health offiewill require resource
managers to look beyond watershed boundaries. Communication, cooperation atioor,cimd collaboration
among many resource managers and stakeholdetsenelisential. For the IRL, key surface water angnshed
connections iolude LakeOkeechobeandthe Everglades, St. Johns River, and Atlantic Oc@arbe effective at
IRL ecosysterrwide restorationthe IRLNEPmMust communicate, cooperatad coordinate with regional
restoration initiatives on connected and adjaesaters and watersheds.

IRL -Halifax Planning Boundary (2016).In 2015,in response to eequesby Resolution 2013-33 (November
5, 2015) of the Volusia County Coundihe IRLNEPManagement Conferenevaluatedand acceptedma
IRLNEP planning boundary amendment to include the southern section ddlifexRiver north of Ponce Inlet
in Volusia County. The boundary amendment extended the northern boundary 6MiRepGanning boundary
25 milesnorthand includedl98,678 watershed acres &)855 surface war acrs. The IRLHalifax Planning
Boundarywasreviewed and supported by IRLNERaNagement Conference (j.€itizens Advisory Comittee,
STEMAC, and Management Boardjinal IRL Council Board approvalccurred orNovember 18, 201&\
number of considerations influencied decisionlRLNEP targets a broad range of issues and endaggs
communities in the process to maintain the integrity of the whole sysitieich includes its chemical, physical,
and biological properties, as wak its economic, recreational, and aesthetic vasiesf Volusia County's 16
drainage bassxontribute to the Halifax River, including the Outstanding Florida Watktitse Tomoka River
and Spruce Creekhe Halifax River merges with Spruce Creek #meiMosquitoLagoonas arintegrated
estuarine system which requires a holistic approaensurehe health and successrefjional restoration and
stewardship; and climate change and sea levetoisgpel coastal managers to look at lasgale featureand
changes to evaluate riglased vulnerabilities and develop adaptation gjiede

EvergladesRestoration. The Everglades is a World Heritage Sita International Biosphere Reserand one

of the world’s largest ecosystem restoration pitsjéiioday, the south Florida landscape is a highly altered
system of canals and ditches that begedrain the lané century ago and pave the way for agriculturelabdn
development. To protect the region from floodihgke Okeechobewasconnected to the IRL by the
Okeechobee Waterway and the St. Lucie River, wisiehmajor tributary to theouthern IRL. During wet
seasos, large freshwater discharges from 8ie Lucie Rivewatershed anfiom Lake Okeechobegre maddo
control water levels and offer flood protection across the SFWMD!'a@&eammber of these higholume
freshwater releasdmve occurred since the 2008 CCMP (2013, 2016, 2017, an)l 2BiE8e seasonally
recurringreleaseslrastically alter the normal IRL salinity regimEhereleasevolume and duration determine the
severity of the salinity impacts to the estuangl lagoonTheseeleaseevents also convey lard@ads of

sediment and nutrients the systemand theycan transport algae from Lake Okeechobee and watkcsimals
capable of triggeringlABs. This happened in 2016 when 30.4% of the total inflow, 36.0% dbthknitrogen
load, and 25.1% of thetal phosphorubad to the St. Lucie Estuary came from Lake Okebek! Thereleases
triggereda severe bloom dficrocystiswith associategroduction of the microcystin toxin that posed threats to
the health of the ecologiivestock and humandA similar event occued in 2018.
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Figure 30. Map ofthe IRL -Halifax planning boundary
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To reduce nutrient pollution to the St. Lucie Estuary and the IRL, SFWMN&ALE plan to implement the
IRL-South project, part of CERFhe IRL-South project includeg1) construction and operation of four new
largescale above-ground reservoirs to captwater from the @3, C-24, C-25, and @4 canals for increased
storage; (2) construction and operation of four s&awvmwater treatment areas tohe C-23/C-24 North, @3/CG

24 South, C-25, and C-44 basins; (3) restoration of about 92,100 acresnoffwptiand areas and habit@t)
redirection of water from the-€3/C-24 basin to the North Fork of the St. Lucie Riveattenuag¢ freshwater

flows to the estuary; (5) about 7.9 million cubic yards of muck removal tihenst. Lucie River Estugrgnd 6)
about 900 acres of oyster shell, reef balls, and artificial submergedcagegstation near muck removal sites for
habitat improvement. The CCMP efforts should coordinate with CE&fhaswith the C-44 Reservoir and
Stormwater Treatment Area compahef the IRL-South projedhatis under constructiofi.

St. Johns River.The St. Johns River begins its northerly journey to
the Atlantic Ocean from a drainage basin weshefCity ofVero

Beach in Indian River County. The 2,08Quaremile basinthat

makes up the headwaters of the riverriewn as the Upper St. Johns
River BasinIn the early 1900s, the upper basin was diked and drained
for agricultural purposes. By the early 1970</64f the marsh was
gone, and @nals were constructédr urban and agricultural purposes

to divertwaterfrom the basin east to thieL. The alterations

diminished water quality in the lagoon and degraded the upper basin’s
remaining marshesn 1977, SIRWMD and USACE began a long-
term flood control projedb revitalize the upper basin. The Upper St.

, . Johns River Basin Project reclaimed drained marshlands by creating
Figure 31. St. Johns River photograpt eseryoirs and replumbing existing canals. Praectgoalsincluded
improvingwater quality, reduag freshwater discharges to tHeL, providing for water supply, and restoring and
enhancing wetland habitat. The Upper Basin projectosawypleted in Mg 2016, and the project is naubject
to a longterm maintenance plaProjects have also been completed tdivert C-54, C-10, C-1, and Crane
Creek to restore freshwater flows to the St. J&imer and reduce freshwater discharga$associated poltant
loads from reaching the IRLRestoration efforts are also underway in both the Middle and Lower St. Jivlens R
basins as part of existing TMDIlasiddBMAPs, as well as SIRWMD projectSontinued coordination is needed to
ensure thatte restoration goals for both the St. Johns River and IRL can be athieve

Ocean Inlets The IRL has five inlets that provide direct connections to the Ati&tiean allowindor animal
migrationbetweerthe productive estuagndnearshore coastal wasesindprovidetidal exchangef the lagoon
system. Inlets have opened and closed over the long geological history of the lagserinlEte are important in
controlling theresidence time of water withiagoon segments
and influence the transport of materials through the lagoon. These traarspp@stchangprocesses have
presumably varied considerably over time as thebmirand arrangement of inlets changed. With coastal
construction and inlet stabilization, the degregarfation in the IRL systemds been lowered, although even
today dredging and other modifications of the inlets influence water quatity laigoon.Thefive inlets include:
X Ponce de Leon (Ponce) Inletlie mosnatural inlet which has been open since colonial times and has
since been artificially stabilized.
X Sebastianinlet is a marmadeinlet thatwas constructed in 1924, closed by natural forces in 1941, and
reopened in 19471t is now stabilized.
x FortPierce Inleis a maAmade inlehear the site of the Indian Riveriétandwas dredged and stabilized
in 1921.
X St. Lucie Inletwasbuilt as a small connection between the IRL andcooe1844and was later dredged
in 1892.
x Jupiter Inlet is a natural inlet at the south ehtheIRL that has been stabilized to eliminate migration.
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. , , Table 30. Residence time
The natural opening and closing of these inksepart of the coastal by lagoon segment

geological dynamics of eastern Florida. In this microtidal, high wave energ
environment, natural sdrtransport favors lonR0-60 mile)barrier islands
with abundant wasbver terraces and washrer fans anéhfrequent tidal inlets

i~

7

Typically, ttmporary inlets caused by oweash during storm events are rapid ymiq”'to LagZOﬁ
sealed by tidal and longshore current driven sand transport. ML2 8
ML3-4 76
In additionto these inletsthereareotherconnections. One connection to the | Banana River Lagoof
oceanis at PortCanaverglwhichwas constructed between 1951 and 1955 in|dBR1-2 148
area where no known inlet had previously existed. The connexiitists of an|-BR3-5 96
engineered lock system that is used for accessdbifime vessels. This lock gg:g él
system limis the exchange of water betwettye Banana River Lagpn and North IRL?
ocean to times when the locks are opamother connection is for the Mosquito |rR1-3 47
Lagoon to the IRL through the mamade Haulover Canalvhich was IR4 3
constructed during the Tentury. RS 47
IR6-7 30
The Banana Rivetagoon, North IRL, and southern Mosquito Lagoon do not :Eg_n 25
have inlets and, therefortaeyhave long residence timashich createtheir Central IRL®
valued ecology antheans that water in these areas isexchanged with the IR12 12
ocearnrapidly, so nutrients can build up leading to algal blooms. One option toR13 1
help this condition is to increasgchangéy adding culvertspumps, weirspr | IR14-15 6
inlets to provide new connections to thiéantic Ocean. However, artificial IR16-20 9
exchangeprojectsare expensive and complex. They can move nutrients, mu foilth RLI0 1
and pollutants from one location to another without delivering intendest wa 5oy 1RL | 16

quality benefis. Local municipalities are concernaldout shoreline erosion and
stormwater infrastructure efficiency with enhancédulation and elevated water levels. Becaus@é®tbmplex
nature of biological response to changing water quality conditions, thesilsacencerns among the scientific
community regardingnintended and undesirable consequenthse.amount oéxchange needed to have a
beneficial impact on the system without causingrhiaralso
unknown. One issue of concern is artificial shifting of salinity and
nutrient regimes that might favor cert&i\B spedes. SIRWMD
has been conducting studies to evaluate potential options to
provide additionaéxchange fothe lagoon systef®. The
IRLNEP is pursuing discussions with IRL scientists and engineers
to evaluate options and develop a scope of viark pilotproject
designedo better evaluate casbenefis, andassociatedisks. In
addition,the IRLNEP is working with Port Canaveral aR¢T to
model IRL water flow and internal compartmentalization of water
segments by causeways, bridgasd other human-dustructures
to advise future FDOT and local roadway, causeway bridge

Figure 32. Lagoon inlet photograph infrastructure improvement decisions.

STRATEGIES:

x Seek opportunities to communicate, cooperate, and coordinate with agentjgtners in the
connected watersheds of the IRL system to identidgasures to achieve goals for both the IRL and its
connected waters.

X Integrate the IRtHalifax Planning Boundary into all IRLNEP and CCMP consideratiodsaativities.
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x Expand efforts with SFWMD anagkher partnergn thelRL-SouthCERPproject to support expanded and

accelerated funding favater storage as part of Everglades restorati®@EDUCEnNutrient laden

freshwater discharges tioe IRL.
x Expand effots with SIRWMD andather partners in the restoration of thte Johns Riveto support
funding for expanded efforts, with a focus on restodanmgore naturalirainage divide antlow of
freshwatethat includes using public and private lands to retain, treat and mareagegaith a goal to
eliminate discharges to the IRL
x  Work with IRLNEP Management Conference and interested science andezimgjrmartners to develop
a detailed scope of work for a sciefimased pilot project to evaluate the effects of ankd oceanic
exchangdor the IRL, where appropriate.

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES):

Connected Watersl:

Table 31. Connected Waters and Watershedaction plan outputs (deliverables)

Incorporate the IRL -Halifax No direct
Planning Boundary area costs
into all IRLNEP discussions, | IncorporatdRL- Volusia County | boundary Conduct,
CCMP action plans, and Halifax Planning and local amendment| Local coordinate
CCMP implementation Boundaryinto all governments, already governments, | and
activities. (NEW) IRLNEP discussions. | IRLNEP SJRWMD, DEP | included IRLNEP collaborate
Significantly
REDUCEor stop large
Connected Waters2: volume freshwater
Support expanded and releasefrom Lake Federal and
accelerated funding for Okeechobeand St. $16.4 state Coordinate
Everglades restoration. Lucie River USACE, Local billion for legislative and
(NEW) watershed SFWMD governments CERP appropriations| collaborate
Connected Waters3:
Support expanded and RESTOREHreshwater SIJRWMD,
accelerated fundingto flow direction Initially state Coordinate
RESTOREthe St. Johns retention, treatment, | SIRWMD, Local $1052 legislative and
River. (NEW) and managed release{ USACE governments million* appropriations| collaborate
Implement projects
that protect lagoon
Connected Waters4: nearshore ocean
Evaluate water quality connectios for Inlet
habitats and species specief concern specific Conduct,
composition around inlets improve watequality, monitoring | State and coordinate
and developmanagement and support Canaveral Port | $250,000 | federal grants, and
recommendations. (NEW) biodiversity. IRLNEP, USACE | Authority annually IRLNEP collaborate
Connected Watersb: Better
understand the physical,
chemical, and biological
implications, benefits, risks IRLNEP IRLNEP
and expected outcomes of | Developapilot project Management Feasibility | Management
enhancing oceanic exchangg to enhance oceanic Conferencelocal | analysis Conference, | Coordinate
and develop a pilot project, | exchangeas governments $250,000 state and and
as appropriate. (NEW) appropriate DEP inlet districts $500,000 federal grants| collaborate

* For theSottile CanaglC-54/Fellsmere Main CanaC-1, G10, and Crane Cregkojects.

OUTCOME S:

X Short-term (1-2 years) Enhanced communication, coordinatiand cooperation amorgartners in
connected watershedComplete enhanced water flow pifwbject planning andf scientifically feasible
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and supported by the IRL Management Conference and partners, seek famdmgetforward with
design and engineeringork.

x Medium-term (3-4 years) Coordinated and cooperative efforts are successful imeikmpand
accelerating local, statend federal costhare funding for projects.

X Long-term (5-10+years) Citizens, communitieand partners within the IRL watershed and connected
waters and watersheds understand and appreciatertipdex naturef thesystem and thepportunities
and challenges.

CHALLENGES TO SUCCESS:

Cost of individual efforts and diversity of partners engaged in watersbtmation and management.
Tendency for people and programs to think and prioritize with only apecspective.

The need to balance diversion and storage with maintaining flood protection.

Climate change and increasing storm intensity add to the challenge of ngawatgnshed connectivity.

X X X X

CITATIONS:

1. Zheng, F., Doering, P., Chen, Z., Baldwin, L., Orlando, B., Robbins, R., and Welch, B. 2017. Chapter 8C:
St. Lucie and Caloosahatchee River Watershed Résaad Water Quality Monitoring Results and
Activities. 2017 South Florida Environmental Repdftlume [.West Palm Beach, Florida.

2. USACE and SFWMD2018.Everglades Restation Website:https://www.evergladesrestoration.gov/

3. SJRWMD. 2018. Upper St. Johns Riveelgite:https://www.sjrwmd.com/waterways/gthns-
river/upper/

4. Stauble, D.K. 1988. The Geomorphology, Geologic History, Sediments and Inlettidorofehe Indian
River Lagoon System. Volume | (Unpublished). The Marine Resources CounaisioCEntral Florida.
Edited by D. Barile. Melbourne, Florida.

5. HayesM. 1979. Barrier Island Morphology as a Function of Tidal and Wave Regime. Belaiils:
from the Gulf of St. Lavrence to the Gulf of Mexico. 1-27.

6. CDM Smith and Taylor Engineering. 2014. Preliminary Concept Design for Aatifitushing Projects
in the Indian River Lagoon. Phase Literature Review/Preliminary Site Selection. Preplafor the St.
Johns River Water Management District.

7. CDM Smith and Taylor Engineering. 2015. Preliminary Concept Design for Aatifitushing Projects
in the Indian River Lagoon. Phase Il — Conceptual Design/Project RefindPnepared for the St. Johns
River Water Management District.

8. Steward, J.S., Christian, D.J., Green, W.C., Lasi, M.A., and Miller, J.D. 2010. Usiltigl&lines of
Evidence forDevelopingNumericNutrient Criteria for Mosquito Lagoon, Florida. Department of Water
Resources, St. Johns River Water Management District

9. Applied Technology and Management and Janicki Environmental. 2011. Receiving Water
Characterization Report Task 1.C: Indian River Lagoon Total Maximum Dail¢ Reaision. Prepared
for Brevard County.

10. Kim, Y.T. 2003. Water Balance and Flushinign€ in theRestricted India River Lagoon (IRL), Florida
USA. Ocean and Polar Researbtarch 2003. DOI: 10.4217//OPR.2003.25.1.075.
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ONE LAGOON

GOALS: Conduct comprehensivebiodiversity RESEARCHto develop along-term management strategy
to RESTORE REBUILD, and protect thebiological diversity of the IRL.

ISSUE SUMMARY : More than 4,000 species of plants and animals live in the IRL watkisbkiding more
than 2,200 animal species and more than 2,100 plant spatiedRL isone ofthe most biologically diverse
estuaries in North America

The IRL and its surrounding region is a compteastal landscape
consisting of a broad variety of habitétatsupportmanyplant and
animal species. Much of the biological diversity found in the region
results from both physical features of the lagandthe overlapping
of thetemperate andub-tropicaklimate zone$? Additional
influences from ocean inlets atite proximity to the Gulf Stream in
the southertRL alsocontribute to the rich biological diversity of the
system.

The goal of biodiversy conservation has been described as the Figure 33. Crabs photograph
conservation of diversity at three level) ecosystem(2) gpecies and(3) genetic® Developing a representative
system of protected areas is often consideredfaatiee way to achieve this goal in the marine emwvinent.For
the IRL, habitat alteration and loss drive this management strategydstiarestoation ofdamaged habitats o
creationfehabilitationof damagedabitats.

Some speciecommunitiesand fabitats lave been the subject of
several studiesvhile little information is available on otrer
Numerous studies and several management actiliaies
attempted to addres$ise status ananaintenance of biological
diversity in the IRL regionin 1995, the IRLNEP hosted a lagoon-
wide biodiversity science conference to better understand the
biodiversity satus of the IRL®

A comprehensive biodiversity management strategy for the IRL
region must focus on four broad objectividg:restoration ofRL
water quality (2) restoration of natural habitats that support water
quality and species richness/abunda(@especiesspecific
restoration actions for speciesconcernand(4) implementation
Figure 34. Dolphin photograph of management strategies to enhamesdience of the IRL system

Protecting and managing biodiversity will require improved knowledge of ¢éimeegits of this regional ecosystem
and how these elements interact. Acquiringrtbeessarknowledge and developing and implementing a strategy
to protect and managegioral biodiversity inthe IRLwill require the coordinatigrcooperation, and
collaboration of a wide variety of entities rangiingm academia to regulatory and management agetociecal
governments to individuals residing in the region.
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The IRLNEP has taken a first step towards buildiveg lagoorwide coalition
by working withNERT.* NERT was created in 2010 as a voluntary, grassroots

effort to bring partners together to develop regidandscapéevel habitat

initiatives focused on the restoration and enhancement of estuarine habitats.

2015, NERT expanded its regional network of habitat restoration istsctat

form ECERT Together, these habitat restoration partners cover the fmitipta
boundary of the IRLNEP.

STRATEGIES:

x Improve scientific understanding througlESEARCHf IRL
biodiversity and trends.
X Advise IRL restoration and management actions required to protect,
maintain, and if neede®ESTORHRL biodiversity.

X Work with the Smithsonian Marine Station at Foereéto update and

Figure 35. Blue heron

expand the online IRL Species Inventory that provides comprehensiv photograph
information on all aspects of IRL binersity. It was first completed in
1995.
VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES):
Table 32. Biodiversity action plan outputs (deliverables)
Responsible Lead | Partner
Agencies or Agencies or Estimated Funding IRLNEP
Action Output Intent Organizations Organizations | Cost Source Role
Biodiversity-1: Acquire Most of
and effectively manage the network
IRL network of acquired Federal,
conservationlands and management| state, and
wetlands as a tool to Federal, state, and and local
preserve, protect, and local agencies; restoration agencies;
RESTORE the biological Improve habitats tq private IRLNEP costs have | private Coordinate
diversity, functional maximize species | conservation Management | not been conservation| and
integrity, and productivity. | biodiversity. groups Conference evaluated groups collaborate
IRLNEP
Management
Conference
USFWS, $50,000-
Merritt Island | $75,000 to
Wildlife update.
Biodiversity-2: Work to Association, $25,000 Smithsonian
continue, expand, update, | Update knowledge Florida annually to | IRLNEP Coordinate
and improve the IRL of species within Audubon maintain and| conservation| and
species inventory. IRL watershed. Smithsonian Society update groups collaborate
No
Biodiversity-3: Integrate additional
biodiversity considerations | Increase IRLNEP costs to IRNEP Coordinate
in habitat restoration and biodiversity within | NERT, ECERT, Management | consider Management| and
planning activities. IRL watershed. IRLNEP Conference biodiversity | Conference | collaborate

OUTCOME S:

X Short-term (1-2 years) Create an updatd®L species inventorySupport efforts within the IRL science
community to evaluatstatusand trends ofRL biodiversity.
X Medium-term (3-4 years): Evaluate status and trends of IRL biodiversity using data from theagpdat
species inventory.
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Long-term (5-10+years) Update actions based on latest dstatus and trendsvith consideration for
longterm impacts of climate changacludingsea level rise

CHALLENGES TO SUCCESS:

x Costand time intensive to update inventory.

x Lagoonwide studies of biologicaliversity are scientifically complex and often require a multi-
disciplinary perspective at multiple spatial anahperal scales.

x Climate change (including sea level rise) and iiweaspecies are causing shifts that may permanently
change IRL biodiversity.

CITATIONS:

1. IRL Species Inventory. 2018ittp://www.sms.si.edu/IRLSpec/index.htm

2. Swain, H.M., Breininger, D.R., Busby, D.S., Clark, K.B.., Cook, S.B., Day, R.A., De Freese, D.E.,
Gilmore, R. G., Hart, A.W., Hinkle, R.C., McArdle, D.A., Mikkelsen, P.M., Nelson, W.@horcak,
A.J. (1995): IRL Biodiversity ConferencBulletin of Marine Science 57(1)-1.

3. Ducrotoy, J.P. 200&onservation anBestoration ofCoastal and &uarineHabitats.
http://www.coastalwiki.org/wiki/Conservation_and_restoratii coastal_and_estuarine_habitat

4. NERT. 2018https://sites.google.com/site/nertinfo/
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ONE LAGOON

GOALS: Conduct and/or continueRESEARCHto evaluate status and population trends of IRL spaesof
concern REMOVE and/or REDUCE stressors and threats to speciesf concern RESPONDto
opportunities for speciesspecific management action that WilRESTOREsustainable levels fopopulations
of speciesof concern

ISSUE SUMMARY : ThelRL region has more than 50 species
that are listed as endangered, threatened, orespetspecial
concern, and more than 70 others that are considered rare.
Included are a variety of plants and animals ranging from small,
seldomseen species, such as the mangrove rivulugfistulus
marmoratus)to large and welpublicized ones, such as the
Florida manateé€Trichecus manatus latirostrisyVildlife
protection is covered by a number of laws at lostalte and
federal levels-?3Also includedasfederallyprotectedspecies are
marine mammals, including cetaceans (whales and dojphins
sirenians (manatees), and ottdiise Endangered Species At
1973 is the primary legislation that provides a framework to
conserve and protect species listed as endangedetthi@atened
and their habitatsThe U.S. Marine Mammal Protection Act
protects all marine mammal§.he Bald and Golden Eagle

Figure 36. Sea turtle photograph Protection Act also provides specific protection to the significan
eagle population along the lagoon. In additiBWCis authorized

to list and protect imperiled species separate fragrBthdangered Species Act.

Several factors are responsible for the endangerment and diminishing swidgeciesvith special status
Habitat loss is a primary cause of declining population sizefoy species. As thRL region developed, much
of the habitat important to these species was ag=dror alterededucing habitat qualitywWhile Endangered
Species Act listings and fedéragulationprovidea level of regulatorprotection for specific plants or animals
that are deemed threatened or endangered, megypr imperiled speciese nevelisted State, regionahnd
local conservation efforts are best positioned to impleme@aictive conservation and restoration strategies to
protect rare, threatengahd endangered species. The IRL regionnhasysignificant conservation success
stories that were driven by state and regionaldestdp (including recovery of the manatszg turtlesand
severabird species). Unfortunately, dramatic water quality declines in therdeurring algal blooms, loss of
seagrasses, habitat alterafibabitat fragmentation, habitat degradation, invasive sparidssomplex stressors
from seaével rise anather effects of climate change will challenge rexy efforts for some species.list of
specieof concerncan be found on th8mithsonian Marine Station at Fort Pi¢raad USFWS websités.

While individual species recovery plans continue to be developed agekhuyifederal lawa trend has been to
integrate these species recovery plans into asigrgsysterbased multispecies plan. Indian River, St. Lucie,
and Martin Counties are within the South Florida M8ltiecieRecovery Plan, which covers 68 federallydist
species through efforts to protect 23 identified ecosystems
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X Implement action plans that align with and support recovery effarspcies of concern.

X

Developa comprehensive list of specieconcerrand trackstatus and population trends.

x ldentify habitat needs of species of concern anetlde strategies to prote®@ESTOREand maintain
those habitats.

x Develop amulti-species recovery plan f@pecieof concernwithin the IRL.

x Develop awatch list of nordisted species with significant population declines

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES ):

Table 33. Species of Concern action plan outputs (deliverdds)

Responsible Lead
Agencies or Partner Agencies | Estimated Funding IRLNEP
Action Output Intent Organizations or Organizations | Cost Source Role
Trackstatus and| IRLNEP USFWS,National
Specief Concern-1: population Management Marine Fisheries IRLNEP, The
Identify IRL speciesof | trendsfor ConferenceThe Society(NMFS), Nature
concernand track specief Nature FWC, WMDs, $150,000 Conservancy | Coordinate
status and population concernin IRL Conservancy local governments| annually USFWS, and
trends. watershed. USFWS, FWC AudubonSociety | lagoonwide | FWC collaborate
Included in
Specieof Concern-2: Refine Habitat
Align the CCMP with understanding Restoration Conduct,
adaptive management | of specief Plan IRLNEP, coordinate
or recovery plansfor concernin IRL IRLNEP, USFWS, | DEP, academia, ($50,000- USFWS, and
species of concern watershed. NMFS, FWC interest groups $100,000) NMFES, FWC | collaborate
Specieof Concern-3:
Improve enforcement
of regulationsfor Improve Costs with
specief concern enforcement for increased Coordinate
found in the IRL specief USFWS, NMFS, DEP, local enforcement | USFWS, and
region. concern FWC governments not available | NMFS, FWC | collaborate
Specienf Concern4: IRLNEP
Protect and manage Management
natural habitats that Conference USFWS, NMFS, | Costs part of| Land owners
support speciesof Manage habitaty partnersagencies FWC, WMDs, annual land | and Coordinate
concernfound within for species of private landowners | local governments,| management| management | and
the IRL region. concern private landrusts interest groups activities agencies collaborate

OUTCOME S:

x Short-term (1-2 years) Improve public understanding of the importaace status of specie$
concern to the health and biodiversity of the IRL ecosystem and ecoRefieyto CCMP action
recommendations to speciggecific recovery plans and plans available onRANEP website

X Medium-term (3-4 years):Implement CCMP water quality and habitat restoration profeetsupport
and align withspecies recovery planSupport sciernfic RESEARCHo better understand emerging risks,

challenges to species recoveapd potential resource management conflicts.

x Long-term (5-10+years)y Work with IRL agencies and organizations involved in recoeéigpecies of
concerno evaluate and tck progress anBREPORTon trends to the public.

CHALLENGES TO SUCCESS:

x Inadequate fundingvailableto monitoringall thespecief concern
X The size and spatial/temporal complexity of the in be a challenge for scientists conducting
population assessments.
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X Invasivespecies and climate change impacts.

CITATIONS:

1. USFWS 2017 .https://www.fws.gov/endangered/lawslicies!

2. NOAA. 2017 .https://www.fisheries.noaa.gov/marineammalprotectionact

3. Schaefer, JTucker, J., and McGuire, M. 2012. Laws that Protect Florida’'s Wildliteument WEC-48.
Wildlife Ecology and Conservation Department, Florida Cooperative Extension Service, msfifebod
and Agricultural Sciences, University of Florida. Bfip://edis.ifas.ufl.edu

Smithsonian Marine Station at Fort Pierce. Webéiti®s://www.sms.si.edu/IRLSpec/ListedSpec.htm
USFWS. Websitehttps://ecos.fws.gov/ecpO/reports/spedistedby-state
report?state=FL&status=listed
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ONE LAGOON

GOALS: REMOVE invasive speciesrom the IRL , its contributing waters, and its watershed. Conduct
RESEARCHto improve management and understanding of invasivepecies irthe IRL watershed to help
RESTOREnNative habitats and communitiesBe prepared toRESPONDquickly to eradicate newy
introduced invasive species.

ISSUE SUMMARY : Non-native and non
indigenous are terms that have been used to describe
plants and animals that are not native to an area.
While many nomativespeciesare relatively benign

due to difficulties in reproduction or propagation,
other species are characterized as invasive wiegn th
thrive in their new environment, reproducing,

growing, and spreading rapidly or uncontrollably.

This rapid growth and reproduction can have
consequences for the health and biodiversity of the
IRL, often resulting in invaders overwhelming native
speciesthe loss or degradation of valuable habitats or
the displacement or loss of native animal or plant
species.

In 2006-2007, the authors of tHRL Species Inventory Figure 37. Lion fish photograph

focused on assessing the statusarfindigenous species in the IRL region. They identified approximately 240
species in the region axotic or cryptogenic, and of those, 170 species were new to the invewhbsn the
species datase was updated in 2014, approximately 215 non-native species were identliedegiort: 2

STRATEGIES:

x Evaluate the need farstandalone Invasive Species Commission to coordinateIRLinvasivespecies
inventory and eradication effaahd respond as necessary

x Continue monitoringnvasive species in IRL watershed. Assist partiredevelopmenand
implemenation ofspecies eradication or control strategi&srk with partnergo educate publiabout
invasive species threats.

x Update IRL invasive species inventory and track eradication and coctikaties.

X Assist IRL Management Conference partners wiimmunication and coordination about invasive
species eradication and managemeaiuding opportunitiefor volunteering

X Develop a citizen scien@nd engagement campaigsge something say something™o assist partners
with early detection and rapid response thatkly addresinvasivespecies.

X Provide support toot-for-profit organizations that work to control invasive populations.

x Encourage the commercial harvest of invasive spas@smanagement tool.
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Table 34.Invasive Speciesiction plan outputs (deliverables)

Responsible Partner

Lead Agencies Agencies or Estimated | Funding IRLNEP
Action Output Intent or Organizations | Organizations Cost Source Role
Invasive Speciesl Support | Improve DEP,
the inventory and understanding USFWS, NMFS, FDACS,
assessment of invasive and management academia, interest $50,000- FWC, Coordinate
fauna and flora within the of invasive DEP, FDACS, groups, local $100,000 | WMDs, and
IRL watershed. species. FWC, WMDs governments annually USFWS collaboraé
Invasive Specie: Provide
standardized information
to IRL partners about
invasive species and their Lagoon
eradication and Provide USFWS, NMFS, | wide DEP,
management.Prepare an consistent academia, interest $50,000- FDACS, Coordinate
early detection andrapid information and | DEP, FDACS, groups, local $75,000 FWC, and
response plan. plan for partners. | FWC, WMDs governments annually WMDs collaborate

OUTCOME S:

X Short-term (1-2 years) Identify IRL partnersand programs involved in IRL invasive species eradication

and control activities. Share opportunities to voluntgér the public.
X Medium-term (34 years):Documentprogresswith eradication and controff invasive species ithe

IRL watershed

x Long-term (5-10+years) Quantify 10yearprogress oinvasive speciesradication and contrah IRL

watershed

CHALLENGES TO SUCCESS:

X Management ohvasive species can prove difficult as they are often prolific andatcompete native

species

X Management of invasive plant species through chemical methods can aelatsiatnd chemicals to the

lagoon system.

x Long+erm recurring funding will be required ®ustain aggressive eradication and control aatviti

CITATIONS:

1. IRL Specis Inventory. 2018. Websitéttp://www.sms.si.edu/IRLSpec/index.htm

2. Smithsonian Institution. 2018. Websitgtps://www.sms.si.edu/IRLSpec/Nonnatives.htm
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ONE LAGOON

GOALS: RESEARCHforage fish abundance, trends, and threatRESTOREwater quality and natural
habitats to sustain abundant and diverse forage fispopulations and other species that depend on foga
fish. REPORTthe importance of forage fish and trendsn their abundancesto partners and stakeholdes.
Elevate public awareness and understanding of the importance of foragish to a healthy IRL.

ISSUE SUMMARY : It is estimated that between%nd 90% of the original mangrove and sadtrshes that
bordered the IRL have either been lost or impacted, resulting in regapacts to water quality and loss of

habitat for fisherie$ The diverse fish fauna of the IRL and its coastgion has beea crucial factoteading to
general recognition of the lagoon as a high diversity estuarine system.

Gilmore (1995) documented 782 species of
fishes in 140 familieg the IRL region with
397 species from tHRL system. Log-term
guantitative studies dRL fish communities
reveal high species richness in specific
habitats, such aswiarineocean inlet seagrass
meadows and nearby ocean reef fish
communities (214 species from seagrasses and
282 from ocean inlet$)Of thesespecies,

many forage fish specisgrve as an essential
food resource for commercially and

Source: pewtrusts.org

recreationally important predatofish and
other species of IRL wildlifeincluding

many species of resident and migratory
birds As such, the proper management of
forage fish species is critical sustaining the
lagoon as a recreational and commercial
centerpiece ofhe region. Figure 38. Types of forage fish

Florida has been a leader in forage fish managerfRerdgsfish fisheriesin Floridds waters are relatively
small nofisheriesthat turn their catches into fish meal oranié operational in the state, and gear limitataets

in the mid1990s have kept harvest levels low. Only small nets, less than 500 sqtisaeefatowed in nearshore
and inshore watersnd entangling or gill nets are prohibited throughout state whtsrally, commercial
harvest of forage fishes represents an importaminoercial bait fishery for the recreational fishiimglustry
with an estimated statewide economic value of $§vbiannually.

The most immediate threats to IRL forage specielidte declining water qualityJABs (especially the
brown tide organismAureoumbra lagunensishat impacts seagrasses and fisHesy of essential natural
habitatsand climate chang&On a global level, commercial demand is surgingdoage fish, which are
used for pet food, cosmetics, nutritional suppletnefertilizer, and feed for animals and aquaceltur
operations. The importance of effective forage finaement and conservation was recognized in 2015
by FWCin a formal resolution that proclaimed FWC will nagye forage fishes to ensure sufficient
abundance and diversity tifeir populations to sustain abundant fisheries stockisosimer species that
dependon forage fish and to maintain Florida's reputatisrthe "Fishing Capital of the WorléiRestoring
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healthy forage fish populations will also ensurattine IRL region remains a wortilass destination for
viewing birds and wildlife.

STRATEGIES:

X Work closely with FWC and partners involvedcgommercial and recreational fisheries to ensure tha
populationsof IRL forage fish remain diverse, abundaarid able to sustain IRL living resources,
ecosystem health, and vibrant commercial i@eteational fishing activities.

X Assess zooplankton populations and ecology in IRL wateshéobd sources for forage fish

x ldentify and map essential habitats for foragedsim the IRL to advise and assist water quality an
habitatrestoration strategies and prioritizatiohprojecs.
X Provide an updated inventoaynda scientific assessmenttbiesizes and healtbf populations of forage

fish in the IRL

X Develop a scienebased strategy fastimatingthe abundance and diversity fufrage fishesequired to
support sustainable populationsobfierspecies (especially recreatidyadnd commercially valuable fish
species) in the IRL.

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES) :

Table 35. Forag

e kshes action

lan outputs (deliverables)

Responsible Partner
Lead Agencies Agencies or Estimated | Funding IRLNEP
Action QOutput Intent or Organizations | Organizations | Cost Source Role
Forage Fishesl: Support
RESEARCH and
assessment® identify and Included in
map suitable habitats and | Identify suitable Habitat
spawning habitats for habitats for forage Restoration
forage fishesand track fishesand trackhe Plan FWC, IRLNEP, | Coordinate
population size and health | health of IRLNEP, ($50,000- grants,private- and
(NEW) populatiors. FWC academia $100,000) | sector support | collaborate
Improve
understanding and
Forage Fishes2: Continue | management of IRL
to support scientific fisheriesand
assessments of forage fish | consider restocking $100,0000 | FWC, IRLNEP, | Coordinate
population size andhealth. | species where IRLNEP, $250,000 grants,private- and
(NEW) needed FWC academia annually sector support | collaborate

OUTCOME S:

x Short-term (1-2 years) Improve public understanding of timaportance of forage fishes and essential
fish habitats tahe health of théRL systemhealth andhe regionakconomylmplement water quality
and habitat restoration projedtsthe CCMPto ensire IRL forage fish populations remain diverse,
abundant, and sufficient to support IRL living resources.

x Medium-term (3-4 years) Continue water quality and habitat restoration projectse CCMPto
ensure IRL forage fish populations remain diverse, abundant, and suffacgrmiport IRL living
resourcesimproved water quality ithe IRL systemis supporting seagrass recovery, angortant
forage fish habitat

X Long-term (5-10+years} Water quality improvements can be documented throughoutvkRérshed
Forage fish populatiorecovery is underway.

107| Page




IRL CCMP - Looking Ahead to 2030

CHALLENGES TO SUCCESS:

x Declining water quality anHABs since 2011 appear to have shiftedIRie trophic structure with
unknown consequeaes to larval and forage fishes.

x Poor water quality and recurring algal blooms have resulted in a histssiof seagrasses, an essential
fish habitat.

x Inadequate funding for expanded, long-term, lagawaie RESEARCHbnthe status and trends in
populatiors offorage fish

CITATIONS:

1. Taylor, S.D. 2012. Removing the Sands (Sins?) of Our Past: Dredge Spoil RemovdtraatsBa
Restoration along the Indian River Lagoon, Florida (US¥¢tlands Ecological Managemet: 213-
218.

2. Gilmore, R.G. 1995. Environmental and Biogeographic Factors Influencing IchthybEiuessity:
Indian River LagoonJuly 1995 Bulletin of Marine Science, Miami, FL. 57(1):15370.

3. Shenker, J.M. 200%ustainability 2009: The Next HorizaB. L. Nelson and I. Hronszky, Editors.
American Institute of Physics Comémce Proceedings. Volume 1157. pp4R

4. FWC. 2015. Resolution June 25, 2015. Sarasota, Florida.
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ONE LAGOON

GOALS: Conduct fisheriesRESEARCHTto help REBUILD IRL commercial and recreational fisheries.
RESTOREIRL fish populations to support world-class recreational fishing and sustainable commeiali
harvest.

ISSUE SUMMARY : In the IRL region, fishing
has been aommercially valuable activity, a
recreational pastim@nda means of subsistence for
centuries. Fish populations in tHeL are some of
the richest and most diverse in the United States
with more than 700 species identified.

Data from a 2016 economic analysis conducted by

Treasure Coast and East Central Florida Regional

Planning Councils and funded B}EO reported

that thelRL-dependent fishing industry was in

decline. Commercially harvested clams, oysters,

crabs and shrimp were worth $12.6 million at the

docks in 1994. Adjusted for inflation, this 1994

amount was $20.1 million in 2015 dollars. The

overall value of the commercial clam, oyster, crab,

and shrimp harvest for 2015 was $4.3 million, Figure 39. Changes in the shellfish and finfish
representing a nearly 80% decline since 1994. industries over time

From approximately 1994 to 201hellfish harvest declinddom 7.1 million pounds to 2 million pounds, or
almost 72%. IRL counties showing the sharpest decline in value and pounds damezst®olusia, Brevard, and
Martin. The commercial fin fishery fareglightly better, but still showed significant declines in value and pounds
landed. In 1990, the estimated value of commercial finfish landed was $id@tmillion. Adjusted for inflation,

this 1990 amount was $23.5 million in 2015 dollars. The overall value of the corahfiefish harvest for 2015
was estimated at $14.8 milliera decline of 37%Pounds of finfish landed also declined during that same period,
from 17.3 million pounds to 8 million pounds or almost 54R4. counties showing the sharpest declines in value
and pounds harvested were Brevard, Indian River, and M&ttmever, it is important to note that in July 1995,
an amendment to the Florida Constitution made it unlawful to use emnigunglis, such as gill nets, and limited
the use of other nets, such as seines, cast nettraavls in Florida waters. Therefore, the fishindustry was
impacted by this change in allowable gear, which made staying in tigmpndost prohibitive for some
fishermanand impated the amount of shellfish and finfish harvested.

FWC conducts Marine Fisheri&ependent Monitoring andlarine Fisheriedndependent MonitoringThe
FisheriesDependent Monitoringollects and analyzes catehdeffort data to monitor trends in commercial and
recreational fisheries throughout Florida. Theda gaovide assessments of how management regudaiftect
harvest and fishers. The Fisherladependent Monitoring monits the status and abundance of recreational and
commercial fishes from six estuaries around thie $Recent data from the Fisherslependent Monitoring
Program generally show fisheries stocks inlfRe to be stable, although smaller than histoneahbershave

been observedrhe datdrom this progranmallow the development of annual abundance models of juvenile fishes.
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These models may be used to predict the avaikabilia specieand provide thénformation needed to determine
fisheries management measures and to assessehgveffiess of thoseaasures after they are enacted.

Recreational fishing guides and commercial fishers throughout the lagoorepaviedthatpoorwater quality

and declining fishery quality have impacted their ability to make a liviags&al large volume freshwater
releases from Lake Okeechobee to the St. LEstearyand southernRL have catastrophic impacts to both the
recreational fishing industgnd regionatourism. Chronic, recurring algal blooms and poor water quality in the
Banana River Lagooand centrahorthernIRL have impacted recreational fishing and tourismesthe algal
superbloom in 20110ver 30 fish mortality events were reported in the Mosquito Lagoon durifgiteeumbra
bloom of 2012. Since that time, small recurring fish mortality events baen associated with algal blooms and
low dissolved oxygen levels. In March 2016, an intensive and large fish monaity @-occurred with an
Aureoumbrabloom in the Banana River Lagoon that impadtaddreds of thousands of fish, multiple species and
age classesnd many prized recreational fish species. The teng-impacts of these recurring algal blooms, loss
of seagrasseand fish mortality events are not well understood.

Saltwater recreational fishing in Florida is estiethat $8.Willion annually and supports 114,898 jodor the
recreational fishing guide and commercial fisher making a living oiRhewater quality and high-quality
fishing are the foundation of their busines§em years ago, the IRL was known as the “Rédfiapital of the
World.” Many redfish tournaments were held every year, and the IRL wasddain nhumerous televised fishing
shows. It has been years since a redfish tournament was held in the IRisid@ke celebrity fishing guides
have moved on to are productive areas, as have many of the local fishing guides.

Without water quality improvements, the IRL may eesupport a viable and sustainatdereational and
commercial finfish and shellfish fisherylost of the commercial fishers have beercéal out of work or changed
occupations, no longer able to make a living plying the once productive wateederated water quality and
habitat restoration is requir@ghd, once achieved,seconephase restoration effort may require fish stock
enhancemdanThiswill require proactive planning and capacity development for adwaedacilities and fish
stock breeding programs associated with the IRloreg restoration center networlditimately, a sustainable
commercial fishing industry is the hiddarfor clean water and estuary restoration. If fist ahellfish stocks can
support sustainable healthy harvest, then those same stocks willtsuppmuist recreational fishery.

STRATEGIES:

X Improve IRL water qualityo RESTORByster reefs, clarheds, seagrassemd living shorelines.

x Determine iffish-stock enhancementay be necessagnd take proactive steps to provide aguaculture
facility support

X Implement a strategic, coordinatatd sciencdased recovery plan for both recreational asrdmercial
fisheries.

X Encourage catch and release management to aid with issues frgogiightion declineto potential
safety issues frorfish consumption.
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VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES) :

Table 36. Commercial and Recreational Fisheriesction plan outputs (deliverables)

Responsible
Lead Agencies

or Partner Agencies | Estimated Funding IRLNEP

Action Output Intent Organizations or Organizations | Cost Source Role
Fisheries1: Conserve,
protect, RESTORE and
manage thecommercial and NMFS, USFWS,
recreational finfish and RESTOREprotect, DEP, WMDs, Sea
shellfish resources in the IRL | and manage FWC, Marine Grant, academia, | $500,000%1 | FWC, MFC | Coordinate
region to support a commercial and Fisheries interest groups million local and
sustainable harvest recreational fisheries.| Council (MFQ local governments| annually governments | collaborate
Fisheries2: Continue to
support and expand NMFS, USFWS,
RESEARCH initiatives and ExpandRESEARCH DEP, WMDs, Sea
coordinated finfish and to identify appropriate Grant, acdemia, FWC, MFG | Coordinate
shellfish management management interest groups $500,000 local and
strategies specific to the IRL. | strategies. FWC, MFC local governments| annually governments | collaborate
Fisheries3: Improve
effectiveness of fish habitat Use existing and new
conservation and restoration | tools to integrate
efforts by identifying and information and NMFS, USFWS,
characterizing critical conduct assessments DEP, WMDs, Sea
spawning, nursery, and to inform restoration Grant, academia, FWC, MFG | Coordinate
forage areas within the IRL and conservation interest groups 3-5year study| local and
and its tributaries. (NEW) efforts. FWC, MFC local governments| at $750,000 | governments | collaborate

Implement NMFS, USFWS,
Fisheries4: Identify, appropriate DEP, WMDs, Sea | Expanded
inventory, and assess finfish | management and Grant, academia, | FWCfunding | FWC, MFC Coordinate
breeding and important restoration strategies interest groups for lagoon local and
habitats within the IRL. for finfish. FWC, MFC local governments| wide coverage| governments | collaborate

OUTCOME S:

X Short-term (1-2 years): Improve public understanding of the importance of
commercial and recreational fishes and essengialHabitats to the health of
the IRL ecosystem and economy. Improve communication and cooperation
among the commercial and recreational fishing industicyoss.

X Medium-term (34 years) Implement CCMP water quality and habitat
restoration projects to ensure that IRL commeiannal recreational fish
populations remain diverse, abundant, and sufficient to support IRig livi

resources.

x Long-term (5-10+years} Water quality, habitat quality and fisheries
quality have recovered to support aereergence of thiRL as a world

class fishery and the IRL commercial and recreatifshing industry as

a sustaiable, high-quality, ammunity-supportednulti-species fishery.

CHALLENGES TO SUCCESS

x Poor water quality and recurring algal blooms have resulted in a histssiof seagrasses, an essential
fish habitat.The timeline to recovery may be too long to save traditional comrhéistismg and high-
quality recreational fishing industry interestsrajassome parts of the IRL.

X Inadequate fundinfpr aggressive and strategic implementatibprojects to improve wat quality

X Inadequate lagoewide monitoring.
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CITATIONS:

1. Treasure Coast aritast Central FloridRegional Planning Councils. 2016. Indian River Lagoon
Economic Valuation Updat®eport available atww.onelagoon.i.

FWC Marine Fisheries ReseardWebsitehttp://myfwc.com/research/about/programs/mfr
FWC. 2017.The Economic Impact of Saltwater Fishing in Florida

http://myfwc.com/conservation/value/saltwafishing/.

2.
3.
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ONE LAGOON

GOALS: AdvanceRESEARCH coordination, and understanding of the causes of ABs to REDUCE their
frequency, intensity, and duration. Effectively and efficiently RESPONDto HAB emergence and secondary
impacts including toxicity in some species, low d®lved oxygen concentrationssabloomsdecline and
associated fish and wildlife morbidity and mortality events.Improve scientific understanding of toxic algal
blooms and human health risksREPORTIRL algal bloom status and trends.

ISSUE SUMMARY : This IRL CCMPrevisionapplies a broad definition to IRHABs. HABs occur when
colonies of algae-microscopiglants that live in the sea and freshwatgrow out of control andometimes
produce toxic obtherharmful effects on people, fish, shellfish, marine mamnhalds, segrass, and other
ecological componentsiluman illnesses caused by HA&s rarebut theycan be debilitating or even fatal.
HABs are often associated with largeale marine mortality events and have been asedacidthseveral types
of shellfish poisonings.

Since 1996, several additional events and discavbage occurred that raised concerns about aquétiah
health and biotoxins associated with algal blooms in the IRL. In 2002, 19 caaéfeoffish poisoning were
reported to state and federal health officials following consumptiguoféérs caught in the Titusville area.
Subsequent investigation found that a common algal species in the lagoadvasig a toxin that entered the
food chain, ultimately resulting in puffers becoming tokiicroalgae and associated toxins were also thought to
be implicated in a 2001 event where several dolphins died in theceortialIRL and Banana River Lagoon in
what was termedrd'unusual mortality event” as well as several figlskhorseshoe crab mortalities, and similar
events. Lesions on fishes in the southern IRL region have also caused pulditichmese issues and incidents
are reviewed in more detail the 2006 publicatiomdian River Lagoon Biotoxin andiquatic Animal Heath:
History and Background
Report®*To address
theseemergingssues,
thelRLNEP and FWC
jointly established the
IRL Biotoxin and
Aquatic Animal Health
Working Group, which
evaluated projects and
actions to improve
communications and
coordination among the
various individuals and
organizaibns, enhance
knowledge of HAB
events, and detmine
the cause or causes of
HAB events and
management actions
that may be taken to
address them.
Figure 41. Factors that affect algal blooms
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A dramatic ecological stathift from a benthic aquatic vegetation system to one dominated riktqntéc
microalgae began in the IRL in 2011 with an uepdentedloom of a nanoplaktonic green alga and
picocyanobacteria (now referred to as the “2011 superbloémr@sponse to the superbloom, SIRWMD
convened a group of experts to evaluate the potential causes andcare prefan of investigatioithe pst2011
IRL is now characterized by intense, recurriagd longlasting algal bloom conditions of multiple species,
widespread loss of seagrass habitat, and episaldiifevmortality events. Ongoing blooms of pico
cyanobacteria, dinoflagellatesnd tle Texas brown tide speciggjreoumbra lagunensisppear to be the “new
normal” for the central and northern IRL. These ecosystem shifts mhalfeientific understanding of nutrient
enrichment thresholds, nutrieamd carbortycling, and tipping pointéor the IRL*®

Blooms in2011,2012, 2013, 2015-2016, and 2018sofallcelled phytoplankton
in Mosquito Lagoon, NortiRL, andBanana River Lagomshareconditions
associatedith prominentbloomsof smaltcelled phytoplankton in other
ecosystems, such as the brown tide events invoAimgoumbran Texa$ and
picocyanobacteria blooms in Florida Bagommon characteristics include
shallow restricted estuaries with lowgterresidence times/aryingsalinity
regimeshigh-light attenuation caused by persistently high phytoplankton bmmas
and declines in benthic primary producer biomassh as seagrassébe
continuing andhifting characteof phytoplankton blooms in Mosquito Lagoon,
North IRL,andBanana River Lagooprovides some insights into future
management challenges. Correlations between rbliefals, external nutrient
loads, and bloom activity support the hypothesis that redigctipanthropogenic

Figure 42. Algal bloom nutrientsources have potential to reduce the frequencyraensity ofblooms?®

hotograph , : :
P grap Concurrent with these ecosystevite stresgesponse issues, the southi#th was

severely impacted by massive seasonal freshwadéarsesevents fromake Okeechobee during times of high
water.In summer 2013 (the “Lost Summer”), billions of gallons of freshwater veeased east through the St.
Lucie Estuary and southern IRL. As a result, thd_8tie Estuaryand southern IRL experienced catastrophic
salinity shifts to sustained freshwater conditions. The combinationstivirger, high nutrients, and an inoculant
of the cyanobacterislicrocystisfrom Lake Okeechobee fueled cyadéBs of Microcystisin portions of the
southern IRL. In 2016, large-volume, highlocity freshwater releases from Lake Okeechotmra February
through November (“the Lost Year”) fueled an inteNBerocystiscyandacteriaHAB, with reported microcystin
toxin concentrations that greatly exceeded World Health Organizatiorastamd similar event occurred in
2018.The 20132016 and 201&vents highlight the close watershed connections between the IRL and
Everglades ecosysteamd the need to look beyond the histaligatershed boundaries of the IRL

It is important to note thatyanobacteria interact with many bacterial mempetisin their natural environment.
For instancethe University of Central Floridaecentlyfound thatthe exacspecies that isausing the HABIn

the IRL serves as "food" for the growth of other harmful microorganisanch as the agent of cholekékrio
cholerag and, based on preliminary datébrio vulnificus(the flesheating bacterium that haaused problems
in Florida before)ln addition, it is possible that the changes in the IRL are not only difestgring growth of
cyanobacteria but alseegativelyaffecting the survival or prevalence of bacterf@des that might establish an
antagaistic reldionship with the cyanobacteria, which allows the HABs to grow uncheckeuitdiing thelRL
bacterial communitiesould help tgoredict and prevent this frootcurring

STRATEGIES:

x REDUCEnNutrients fromexternal and internaources to decrease concentrations that fuel blooms
X RESEARCHausation factors fdRL HABs and document progress towards decreasing iecue.
x Continue to provide a forum for scientific discussions and managemerdinggdlRL HABs and trends.
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VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES) :

Table 37. HABs action plan out

uts (deliverables)

Responsible Lead | Partner

Agencies or Agencies or Estimated Funding IRLNEP
Action Output Intent | Organizations Organizations | Cost Source Role
HAB-1: Support continuation of the NMFS.
IRL 2011Consortium to function as USFWS, DEP,
a formal task force supported by the | Prepare a WMDs, Sea Conduct,
IRLNEP with a focuson develogng | RESEARCH Grant, IRLNEP, coordinate
aHAB RESEARCH and and response academia, $25,000 local and
Restoration Responsélan. (NEW) plan. IRLNEP interest groups| annually governments| collaborate
HAB-2: Seek partnerships and Leverage
funding to pursue RESEARCH Improve IRLNEP DEP,
priorities identified by the IRL 2011 | knowledge and DEP,WMDs, fundsfrom WMDs, Conduct,
Consortium that align with IRLNEP management of FDOH, interest| USEPA IRLNEP, coordinate
Management Conference HABs in IRL FWC, IRLNEP, groups, local annual work | local and
management priorities.(NEW) watershed. academia governments | plan grant governments| collaborate
HAB-3: Continue funding and Improve IRLNEP $2-3 million | USEPA
scientific partnerships to understand | knowledge of | Management needed for | grants, Coordinate
HABs toxicity and risks to human toxicity and Conference, NOAA,| Academia, 3-5year NOAA, and
and wildlife health. (NEW) health impacts | DEP, FDOH interest groups| initiative DEP, FDOH | collaborate

OUTCOMES:

X Short-term (1-2 years) Monitor and condudRESEARCHbN the causes and effectslieL. HABSs.
X Medium-term (3-4 years) Incorporate new findings into management plans.
X Long-term (5-10+years) Implementprojectsto REDUCEcausative pollutants and factors for HABs.

CHALLENGES TO SUCCESS:
X HABs and cyanobacterial blooms are carried with ocean currents, sodlgeycour in areas outside of

the IRL watershed and then be transported int@atba.

X Understanding of HABSmpacts, and toxicity.
X Interactions of trophic levels and the effects on naturally managing bl@onot well understood
X Regime shifts to ecosystem domination by a lower trophic level fiitfiand slow to overcome.

CITATIONS:

1. NOAA. What is a HAB? \bsite:http://www.noaa.gov/what-harmfulalgatbloom

2. Ehrhart, L.M. andRedfoot,W.E. 1995. Composition and Status of Marine Turtle Assemblage of the
Indian River Lagoon System. Bulletin of Marine Science. 5%280.

3. Provancha and Van den Ende. 2006. Indian River Lagoon Biotoxin and Aquatic Animal Hstity H
and Background Report.

4. De Freese, D.E. 2017. IRLNEP 5-Year Program Evaluation Report to the USERArIcouncil.com

5. Phlips, E.J. and Badylak, S. 2013. Phytoplankton Abundance and Composition in the Indian Rive
Lagoon 2011-2012. Annual Report 2012 for St. Johns River Water Management DBpjet. 2

6. Buskey, E.J., Liu, H., Collumb, C., and Guilherme, J. 2001. The Decline and Recovery a$teiiers
Texas Brown Tide AlgaBloomin the Laguna MadreEstuaries Vol. 24, No. 3, p. 337-346.

7. 2015 Indian River Lagoon Consortium. 2015. 2011 Superbloom Report: Evaluating EffePtssaiide
Causes with Available Data. St Johns River Watenddg@ment District Technical Document. [i7.

8. Phlips, E.J., Badylak, S., Christman, M., Wolny, J., Brame, J., Garland, J., Hall, L..J.Haandsberg,
J, Lasi, M., Lockwood, J., Paperno, R., Scheidt, D., StaplegmtiSteidinger, K. 2011. Scales of
Temporal and f@atial Variability in theDistribution ofHarmful AlgaeSpecies in the Indian River
Lagoon, Florida, USAHarmful Algael0: 277-290.
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ONE LAGOON AND ONE COMMUNITY

GOALS: RESEARCHIRL risk-basedvulnerabilities to climate change and sea level rige make
informed adaptation planning decisionsRESPONDto threats and opportunities. Make management
decisions that improvelRL RESILIENCE to storm events andong-term risks. REPORTfindings and
scientific advancements tgartners in the IRLNEP Management Conference and communities

ISSUE SUMMARY : ThelRL is vulnerable to the
impacts of climate changacludingsea level rise.
Climate stressors includéanges in annual air and
water temperatureprecipitationpatterns, intensity of
storms,ocean acidificationand sea levaise These
will cause changes to thRL that will challenge
resource management and stewardship. Most scgentjst

agree that thesenpacts alreadgrebeing felt. Figure 43. Flooding issues photograph

There argotentialsolutionsthat can improve resilien@nd timeis of the essence for these solutions to be
realized Identifying risks associated with climate chanigeludingsea level risgs the first stepThe second
phase is to adopt a plamreduce potentianpactsof these risksThe USEPA Climate Ready Estuariésogram
has identified ten stepis help NEPsidentify, analyze, prioritizeand reduce their climate change risksese
steps fall into twaactivity categories(1) risk-basedvulnerability assessmentnd (2) action lpn— determining a
course of ation.

Anticipated riskbased vulnerabilities extend
beyond the water quality and ecosystem health
of thelRL to humanbuilt infrastructure,
transportation corridoréntegrity of traditional
supply chains for goods and services, human
health, communication networks, and homeland
security The economy and quality of life of the
IRL region is closely linked to its natural and
human built assets. When discussing future
climate change scenarios, hurranlt and

natural assets need to be considered as one
interdependent and integrated coastal
ecosystent>*Anticipated riskbased
vulnerabilities include the water quality and
ecosystm health of the IRL, as well as all
aspects of infrastructure, transportation
corridors, supply chains for goods and services,
human health, communication networks, and
homeland security.

Adapting tothese climate changtressorsvill

Figure 44. Ten-step process forclimate change planning require much wider consideration than
traditionalhazard risk management. Adaptation
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involves integration of strategies for both the natural environarehhumarbuilt environmento be resilient to
a range of future conditionEor ths reason, adaptive management will require significant community
engagement and a process for long-term strategic planning and decigiog-m@ure 44provides a&en-step
process structured aroufide broad questions.

Someinfrastructure assets foulnerabilityconsideration include:

X Transportation corridors (roadways, bridges, and rail).

x KennedySpace Centand regional aviation and aerospace assath(adarris CorporationNorthrup
Grumman Space XandBlue Origin.

x Military facilities andoperations thasupport mtional defense anfiomeland scurity. U.S. Coast Guard
(USCG) dations at Poce Inlet, Port Canaveral, akdrt PierceNaval Ordnance Test Urat Cape
CanaveralPatrick Air Force BaseCape Canaveral Air Force Statj@ts" Space Wingand920" Rescue
Wing.

x Ports(Port Canaverawhich is one of the busiest cruise ports in the wd?tatt of Fort Pierce, which has
avision for growth as a mega-yacht destination).

X Wastewater and stormwater infrastructure vulnerable to flooding\artiaw to the IRL.

In addition to infrastructure, there will be changes to the natural emveot (e.g.seagrass bedsdmangroves)
which should also be monitored over time.

The IRLNEP has initiated a ridkased vulnerability assessment (fiscal ye@t 72018) andadaptation planning
process (fiscal yed2018-2019) as a resutif grant awards from the SEPA Climate ReadyEstuaries Program
Results of the riskased vulnerability assessment identified 154 mamagt objectives related to climate
change. Five climate change stressors were evdlbated on impacts to IRL sedimentlavater quality, natural
resources, and stakeholder engagen{é&htvarmer temperaturé?) changing precipitatior(3) increased
storminess(4) acidification, and5) sea level ris€ The vulnerability assessment and adaptation planning
technical documents will be shared wiltie IRLNEP Management Conference and community partoeagvise
CCMP implementation.

STRATEGIES:

x Develop a RiskBased Vulnerability Assessment asdaptation Plarior thelRL in alignment with the
USEPA Climate Ready Estuary gance

X Rethinkinfrastructuredesign standards and locations to b&RHESILIENCENto coastal infrastructure
(includingbridges, causeway®¥/WTPs road elevations, stormwater configurations, septic systems along
low elevation shorelinegnergy network and gridandliving shorelines instead of bulkheads

X Encourage local government to adopt adaptation action areas withiodhmgrehensive plans.

VITAL SIGNS ACTION PLAN OUTPUT S (DELIVERABLES):

Table 38. Climate Ready Estuary action plan outputs (deliverables)

Responsible

Lead Agencies Partner Agencies or Estimated IRLNEP
Action Output Intent or Organizations | Organizations Cost Funding Source | Role
Climate Ready
Estuary-1: Prepare a
Risk-Based USEPASection
Vulnerability 320supplemental Conduct,
Assessment and Prepare a plan and IRLNEP with funding, IRLNEP| collaborate,
Adaptation Plan for share findings with| contractor IRLNEP Management | $100,000 Management and
the IRL. (NEW) IRLNEP partners. | support Conference total Conference coordinate
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Responsible
Lead Agencies Partner Agencies or Estimated IRLNEP
Action Output Intent or Organizations | Organizations Cost Funding Source | Role
Work with IRL
Climate Ready communities and DEP Coastal Resiliencg
Estuary-2: Identify partnes to Program, DEO,
opportunities to consider and transportation planning| IRLNEP
integrate integrate organizations, economic staff time
infrastructure infrastructure development agencies,| to work Conduct,
RESILIENCE into RESILIENCENto | IRLNEP tourism industry, public| with local USEPA, grants, | collaborate,
community planning. community Management and privatesecbr and state privatesector and
(NEW) planning. Conference partners partners support Coordinate
OUTCOMES:
X Short-term (1-2 years) IRLNEP Management Conference partners have imprawedeness and
understanding of climate changecludingsea level risevulnerabilities and adaptation strategies.
X Medium-term (3-4 years) IRLNEP Management Conference partners begin imphatien of
adaptation plans to improve IRRESILIENCE
X Long-term (5-10+years): Significant progress is made by IRLNEP Managemeamntf€ence partners to

position the IRL as a climate ready estuary.

CHALLENGES TO SUCCESS:

X Insufficient data and/or lack of trust for science.

X Focus orchallenges rather thaypportunities.

x Lack of technical and financial resources.

x Perception that local community actions will have no impact.

x Existing legal and regulatory environment.

x Obtainingbuy in from more local governmenisthin the IRL watershed that climate adaptatiod an
RESILIENCEplanning is of vital importance and policies and projects shautwbbrdinated.

CITATIONS:

1. USEPA.2014. Being Prepared for Climate ChangéVorkbook for Developing RislBased Adaptation
Plans. Office of Water EPA 84R-14-002. 120 pp.

2. Nicholls, R.J. 2011. Planning for thepacts ofSeal evelRise.Oceanography4(2):144-157,
doi:10.5670/oceanog.2011.34.

3. Ng, A.K.Y, Becker, A., Cahoon, S., Chen, S-L. Earl, P., and Yang, Z. 20ibgate Change and
Adaptation Planning for Ports. Edited book in the seResitledge Studies in Transport Analysis
Routledge, NY 286 p.

4. Lawrence, J., Bell, R., Blackett, P., Stephens, S., and Allan, S. 2018. NatiodahGe forAdapting to
CoastalHazards andGeal evelRise: AnticipatingChange, Wen andHow to Change Pathway.
Environmental Science and Policy 82:100-107.

5. Bell, R., Lawrence, J., Allan, S., Blackett, P., and Stephens, S. 2017. Coastal Hazards ated Clim
Change. Ministry for the Environment. Government of New Zealand. 279 p

6. RW Parkinson Consulting, Inc. and The Balmoral Group. 2018. Basled Vulnerability Assessment of

the Indian River Lagoon to Climate Change. Prepared for: Indian River Lagoon ICounci
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ONE COMMUNITY

HEALTHY COMMUNITIES
Vibrant 215 Century Communities

ACTION: Update RESEARCHon IRL economic value and trendsat least evenyfive years or as needed
in response to abrupt economic changes, threats, @opportunities. REBUILD human-built infrastructure
along the IRL to be more LagoorFriendly ™, more sustainable, and more resilientRESPONDto 21
Century changing environmental, economic, and societakeds, challenges, and opportunitieREPORT
regularly to the IRL regional business and economidevelopment community to ensure that CCMP
implementation advances the “One Lagoon ©ne Community — One Voic€ mission.

ISSUE SUMMARY : IRL health and regional

economic health are intelependent. News of poor

water quality HABs, ard fish mortality events harthe

regional tourism economy, threaten lagoetated small

businesses, impact commercial and residential pippe

values, influence employee and emplogemruitment

success, and diminish the global brand of the region as a

high value destination to livevork, and play. The

IRLNEP recognized the essential need to have bedanc

participation and leadership from the public,

independent, and private sectors to implement an

effective and londasting restoration and stewardship

plan for the IRL. For many yes, active and engaged Figure 45. Port photograph
privatesector involvement in CCMP implementation was migsirhisinvolvementwas a strategic consideration
of the IRL Council and reorganization of the IRLNEP in 2015-2016. The new IRLNEPgelmeat Conference
structure and netwkrgovernance model was designed to encourage and cultivate increaséopiarti from
privatesector business and industry throughouffitheecounty IRL region’. This goalwas achieved through
strategic privatesector appointments by the IRL Council Bobaf Directors to the IRLNEP Management
Conference and creation of tHRLI2 Network.

The economic importance of estuaries to local
communities, thetate of Floridaand thenation
cannot be overstated. In 2016, the economic value of
theIRL was estimated at $7.6 billion annually with a
return of$33 toevery$1 invesed? An independent
economic study by Brevard Courityough theSave
OurIndian River LagoorProject Plarin 2016
calculated return on investment by applying a net
present value analysigt was estimated that at least a
total present value of $6 billion was tied to restoration
of the IRL of which approximately $2 billion in
benefits were realized from restoration efforts and
estimated $4 billion in damages were anticipated if the
IRL was not brought back to health during the next
decade. If the restoration plan was viewedely as a
) ] ) ) _financial investment that paid the $2 billion in benefits
Figure 46. Graphic showing IRL economic benefits  gigne (i.e., not counting the avoidance of the $4 billion
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loss), the projected pretax internal rate of return was 10%, jfiimetook 20 years to implement. Howevér,
planimplemenéationcould be accelerated to ocawver 5 years instead of 20 years, the return on investment rose
significantly to 26% because the benefits of restoration would begiccrue much faster. This analysis
demonstrated that an accelerated restoration timelas a smart financial decision.

In addition to providing economic, culturalnd ecological benefits to communities, estualiss deliver
invaluable ecosystem service&cosystem services include, but are not limitedaw, materials and food, coastal
infrastructure protection and resilience, erosion control, mpatefication, maintenance of fisheries, carbon
sequestration, aesthetic values, quality of life values, and suppstuafysdependent industrgectors (i.e.
tourism, recreation, edation and research).

However, belRL is a humardominated ecosystem with many stressors
directly linked to humaituilt infrastructure (i.einadequate and aging
WWTPsand pipe networks, sepsystemsstormwater conveyances,
nutrient and pollutant ipacts from reclaimed water and biosolid
management, and impacts from transportation corridors, bridges,
causeways and public access). IRL coastal comragritie also

vulnerable to tropical storm events and associated flooding, stoge, sur
and high winds. These risks and vulnerabilities are compounded by aging
infrastructure and/or poorly planned, desigrad] built infrastructure.

Twenty-first century planning for sustainable cities and comiiesmis a Figure 47. Example of low
complex process that must integrate economic, envientaland soaital ~ impact development practice
considerations. Eight critical factors have been identified for sntwart c

initiatives: (1) management and organizatjqR) technology, (3) governance, (4) policy context, (5) people and
communities (6) economy, (7) tilt infrastructureand(8) natural environmeritThese factorsand others such as
responding telimate changeform the basis of an integrative framework that can be used to examiredabw
governments envision and implement smart cityatiites, sustainability initiativegireen infrastructurend
Lagoon-Fiendly ™ andresilientcoastainfrastructure devepment.

It is important to remember that this CCMP is ay&@r plan. Longerm ecosystem restoration and stewardship
success requires loinlig beyonahe current estuary status and condition and considering future human population
growth and impacts. Population estimates fronfitreecounty IRL region are presentadTable39.° In the next

10 years, the IRL region is projected to add 238,662 new resi@geplisalent to almost.5 times the current
population of the City of Orlandof\s local municipalities plan for the 2tentury, infrastructure improvement

and expansion needs must consfdéure growthand potentiahdditional impacts to surface water quality.

Table 39. Poiulation estimatesfor the five-counti IRL reiion

Volusia County 531,062 592,600 61,538 11.6%
Brevard County 583,563 653,200 69,637 11.9%
Indian River County 151,825 178,600 26,775 17.6%
St. Lucie County 302,432 367,000 64,568 21.3%
Martin County 155,556 171,700 16,144 10.4%
Total 1,724,438 1,963,100 238,662 13.8%
State of Florida 20,840,568 24,357,000 3,516,432 16.9
STRATEGIES:

x Coordinate, integrate, and communicate the connected environmental, economiclipndfdif@a
values ofthe IRL to the regional businessand indusies Seek opportunities to partner with the tourism
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industry, ports and maritime industries, commercial fishing industry,atienal fishing industry,
aviation and aerospace industry, economic development organizationshersckaichieve Lagoon
Friendly ™ goals.

x Quantify and track the economic value of the IRL with special attentiestitmatingreturn on
investment from restoratipiRL-dependent johsand theinfluence of clean water on corporate
relocations, employee recruitment and retentiod, rasidential/commercial development.

X Ensure that the IRL business community, including tourism industry, maritidustry and ports,
commercial fishing industry, recreational fishing industry, aviation and aseespconomic development
organizationsteal estateand other interested private-sector partners are included andyaetigalged in
the IRLNEP Management Conference.

x Work with partner®on theManagement Conferenead local elected officiat® update th IRL
Economic Analysis producead 2016 by the Treasure Coast and East Central Florida Regional Planning
Councils at a minimum of evefive years, with special attention to include estimé&egstuary

dependent industries, jobs, and retaminvestment.

VITAL SIGN ACTION PLAN OUTPUTS (DE LIVERABLES):

Table 40. Vibrant 215 Century Communities action

lan outputs (deliverabés

DEO, Space Florida,
Visit Florida, Enterprise
Florida, CareerSource
Vibrant Communities-1: Florida, Port Canaveral,
Work closely with the Port Fort Pierce,
business community and Treasure Coast and East
industry clusters along Engage the Central Florida Regional
the IRL to ensure business Planning Councils,
effective cooperation and| community and chambers otommerce, Conduct,
communication industry clusters economicdevelopment Coordinate
associated withCCMP in CCMP commissionstourist IRLNEP staff and
implementation. (NEW) implementation. | IRLNEP development councils activity IRLNEP collaborate
Vibrant Communities-2:
Update the IRL
economic analysis
producedin 2016by the | Provide the latest $200,000
Treasure Coast and East| economic DEO, Treasure Coast and$300,0@ for Conduct,
Central Florida Regional | information for East Central Florida IRL economic coordinate
Planning Councils every | the IRL Regional Planning update every and
five years. (NEW) watershed. IRLNEP Councils 5years IRLNEP collaborate
Promote efforts to
advance Indian River
appreciation and | Tourist Trace
Vibrant Communities-3: | knowledge about | development initiatve
Promote lagoontrelated the IRL through | organizations, estimated at | IRLNEP,
nature and heritage tourism activities,| Brevard Zoonot- $150,000 for | tourism
tourism development for | eventsand for-profit program partners Coordinate
residents and volunteer organizations, development | (private and
visitors. (NEW) activities. IRL destinations | IRLNEP and marketing| and public) | collaborate
Vibrant Communities-4:
Conduct community
planning workshops to Conduct Conduct,
plan for Vibrant 21 st community vision IRLNEP Management collaborate
Century communities. planning Conference Partners $125,000- USEPA and
(NEW) workshop(s) IRLNEP local governments $150,000 Section320 | coordinate
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OUTCOMES:

X

Short-term (1-2 years) IRLNEP is viewed by the regional business community as the leading lagoon-
wide organization to promote and cultivate produgtieffective, efficientand cooperative partnerships
with the privatesector.Quantify and track the economic value of the IRL with special attetttiogturn

on investmentrom restorationjRL-dependent johsand tte influence of clean water on corporate
relocations, employemecruitment and retention, and residential/comna¢gvelopment.

Medium-term (3-4 years) Privatesector partnerships develop new revenue strean@GMP
implementation andupportnew technological innovations to advance IRL restoration and management
The IRLNEP is recognized as a successful bridgedsst industry and academic partners in the
STEMAC to promote innovative industigeademic partnerships in applied research and @aweint of
new coastal restoration methodologies, technologies, and commercial prafpatzte the IRL Economic
Analysisevery five years to coincide with CCMP updatesgfjears) and CCMP revisions (10 years).
Long-term (5-10+years) The IRLNEP helps to advance thRL region and thetate of Florida as a
national center of excellence for innovation in cleater technologies and innovative coastal
management strategid=or 2030, in advance of the next CCMP revision, evaluatetemg{1Gyear)
economic trend for the IRL with special attention to restoration diRhevatershed.

CHALLENGES TO SUCCESS:

X X X X

Communication challengandpresumed conflictsetween industry and environmental interests.
Water quality declines in the IRL can impact conated state and federal activities and assetsfoHs,
expansion of commercial aviation and space ventures, Kennedy Space @ehtelitary bases and
operationk To protect these commercial activities and assenhtinuefederal support for thleRLNEP
funding appropriations as a noagulatory cog water program pursuant to Section 320 ofGhean
Water Act

Funding for comprehensive, lagoande economic analysis.

Challenges to accurately quantify ecosystem sesvice

Difficulty securing accurate economic metrics frtme private sector.

TheNorth American Industry Classification System does nategally include governmerawned
establishments, even when their primary activity would be dedsif industries covered by the
economic census. Because of these exclusions, méooensus data for diustries in many sectors might
appear to be incomplete. In addition, the job classifications oftentdeftext 22 Century workforce
changes and emerging workforce job categories.

CITATIONS:

1.

De Freese, D. 2016. Rethinking the Indian River Lagoon National Estuary Progrdlan@wsand
Opportunities for Enhanced Ecosystem RestorationManagement. American Water Resources
Association Annual Conference. Orlando, FL. Presentation online at:
http://www.awra.org/meetings/Orlando2016/doc/powerpoint/Session%2044%20830%22Fae&se. pdf
Treasure Coast ariehst Central Florid&egional Planning Councils. 2016. Indian River Lagoon
Economic Valuation Updat®eport available atww.onelagoon.org

Tetra Tech and ClosewateBrevard County Save Our Indian River Lagoon Plan. 2016. Report available
atwww.onelagoon.org

Barbier, EB., Hacker, S.D., Kennedy, C., Koch, E.W., Stier, A.C., &itidnan, B.R 2011.TheValue
of Estuarine and @astalEcosystentervices Ecological Monographs, 81(2), pp. 169-193.
Chourabi, H., Nan, T., Walker, S., Gil-Garcia, J.R., Mellouli, S. Nahon, K. Pardo, T.A., aolli 5ch
2012. Understanding Smart Cities: An Integrative Framework. 45th Hawaii ltiber@aConference on
System Sciences. System Scien@ps2289-2297.

Bureau of Economic and Business Reseddttiversity of Floridahttps://www.bebr.ufl.edu/population
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ONE COMMUNITY

GOALS: REDUCE trash by implementing a lagoonwide trash-free waters campaign“Trash -Free
Lagoon 2030."Enhance effortsto REMOVE trash by coordinating with local organizationsand partners in
the IRLNEP Management Conference REPORTtrash hotspots andirash removal success stories.

ISSUE SUMMARY : Trash is a common and recurring problem
in the waters of the IRL and along its shorelines especially
notable alongauseways and certain “trash hotspots” where vehicl
access and higholume recreation occur. Plastic debris is much
more than amesthetic problem. Of all trash, plastic has tleatgst
potential to harm the environment, wildlifgnd humanbecause of
its persistencdt can be found floating at the surface, suspended in
the water column, or deposited on or in bottom sediments.
Discarded fishing line and rope can cause animalngements.
Trash is transported by wind and currents throughout the IRL and
out to the ocean though inlets. Once ingested, plastics and other
debris can result in intestinal tract blockagessoapanimals to
starve. Reports from animal necropsiastépsie®n dead animal)
have found marine debris in the stomachs otseles, birds,

I Iphi . .
bottlenose dolphingnanateesand oysters Figure 48, Trash cleanup efforts

There is a growing awareness and concern aboubphésticsand photograph

microfibersin the lagoon and adjacent ocean watdisroplastics come from a variety of sources, idahg
from larger plastic debris that degrades into sengliecesOne type | |

of microplastic is microfibers, which are usednake mats, rts,
and weaves for apparel, upholstery, industrial filters, and cleaning
products Microfibers are not biodegradable and when wastaal

release microfibers that are then processed at WR8/dnd

discharged to waterbodie&nother type ofnicroplastic is

microbeads, whiclre very tiny pieces of exfolianits health and

beauty products, such as some cleansers and toothpastes. These tiny
plastic particles are found in almost all species, including filte

feeders like oysters. The particles are so smeajl gass easily

through wastewater treatment systeRecent researdby the

University of Central Floriddas shown that Mosquito Lagoon Figure 49. Stomach contents of dead
oysters are already impacted by microplastic pollutiower a longer bottlenose alphin in the IRL
term, chemical breakdown produdifsplastics can concentrate toxic photograph

chemicals in animal tissués.

STRATEGIES:

x Work with local partners, municipalitiegurism development councilgstaurants and businessas
organizations (such as Keep America Beautifuliatés and other noprofits) to implement a strategic
and coordinated Trash-Free Lagoon campaign.
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x ldentify and map trash hotspdtsoughout the IRland identify opportunities to address through BMPs
such as stormwater litter traps

X Take actions, where necessdp increase availability and management of trash containers
microfilament recycling binsgnd pick-up spots in highse areas.

X Implement a higtvisibility, high-impact “TrashFree Lagoon” public awareness campaign through
videos, social medjand graphic imagery.

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES) :

Table 41. Trash+ree Waters action

lan outputs (deliverables

Trash-Free Waters 1: Educate the $25,000 for GIS

Identify and map IRL community mapping

hotspots for trash, through the $50,000 for

develop education TrashFree TrashFree

projects that REDUCE Lagoon Lagoon

and/or REMOVE trash, campaignand campaigneach | USEPA

and seekfunding for provide funds USEPA, local causeway TrashFree | Conduct,
projects from the USEPA | for trash organizationsKeep | requires $25,00 | Waters coordinate
Trash-Free Waters removal and America Beautiful - $75,000 Program, and
Program. (NEW) abatement. IRLNEP local affiliates annually IRLNEP collaborate
Trash-Free Waters2: DEP, FWC,Florida Derelict vessel

Identify and REMOVE REMOVE Department of Law | removal cost Conduct,
derelict boats and fishing | derelict EnforcementUSCG, | averages $350 tp coordinate
gear throughout the IRL. | vessels and Marine Cleanup $450 per vessel | DEP, and
(NEW) fishing gear IRLNEP Initiative Inc, 40cean| length IRLNEP collaborate
OUTCOME S:

X Short-term (1-2 years) Communicate the impacts of trash on fRe. Implement the Traskree
Lagoon campaign with partners.
x Medium-term (3-4 years):Make progress towards achieving the goal of THase Lagoon by 2030.

x Long-term (5-10+years) Trash is an unusual and rare occurrence alongRhetorelines and in its
waters.Trash Free Lagoon by 2030.

CHALLENGES TO SUCCESS:

x Funding longterm programs and having the financial and human resources and reséeebl®to
RESPONDo energency situations.

X Keeping partners engaged and interested in trasbval.

X Changing culture to Lagoon-Friend©.

CITATIONS:

1. Robbins, M. and Walters, L. 2018. Plastics Under a Microscope. Accumulatioicroipldstics in Oyster
Spat in theMosquito Lagoon. Undergraduate research poster. Florida UndergradusdecRese
Conference. Eastern Florida State College. Melbourne, Florida.

2. USEPA 2018. TrashrreeWaters Websiteuttps://www.epa.gowashfreewaters
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ONE COMMUNITY

GOALS: REDUCE impacts from marina and boating activities Educate boating population totake
RESPONSIBILITY and be LagoonFriendly ™. Update and re-publish the highly acclaimed IRLNEP
Boaters Guiddo the Indian River Lagoorto focus on boater waste management, safe boating practices,
lagoon community boat rampsand recreational destinations, and emergency calbatacts.

ISSUE SUMMARY : Boating has been a traditional use of the IRL sMative Americans and early
settlers used the lagoon as a primary route for travel and commerde theHagoon continues to be heavily
used by boaters, today’s boating is primarily a recreationaitgoith commercial activity mostly located on the
Intracoastal Waterway

The number of boats and boaters decreased following the 2008 recessiorerhtiveeboating industry has been
growing rapidlyin recent yeardn 2016, 102,8080ats were registered Wfolusia, Brevard, Indian River, Martin,
and St. Lucie countiedVhile recreational use of the lagoon is important for the economy ofdglamras well as

for the enjoyment faits residents and visitors, heavy use can strarsensitive natural resources of the lagoon.

While most boaters use great care in the operation and maintemdner boats, some uses and behaviors may
affect the health of the lagoon. Approximat&¥2 of the vessels registered in the IRL region are greater than 26
feet in length and are required to have some form of marine sanitatice d&&D) on board. In 1992, the Clean
Vessel Act was signed into law to reduce water pollution by pratgbiessels from discharging raw sewage into
fresh water or coastal saltwatdbischarges from MSDs, pollutants generated by fueling and operating bo
motors, detergents from boat cleaning, and métalgecially coppemr other materials leaching from bottom
paints can affect water quality. The impacts obépollutants can range from slight perturbationscute

toxicity in the water column and sediments to threats to the publithheal

Boat traffic itself can damage the lagoon. Boat wakesenage shorelines anmeak upoyster reefs, and if care
is not taken to avoid shallow areas, boat propellers may dig into tieenbaestroyingeagrass and/or benthic
habitat. In addition to possible damage to the hwap scars can be enlarged by semucurrents, leading to
expanding seagrass loss and turbidity

Other recreational impacts can include littering or improper didmddrash. Manatees, sea turtles, dolphins, fish
and birds can be injured or killed by ingesting or becoming entairgtiéscarded fishing line, nets, plastic bags
or other debris.

Numerous marinas and similar facilities have been construaird tie IRL to provide services for boaters and
access by the public. Because of their proximittheolagoon, these facilitidmve a high potential to impact
lagoon resources if they are not operated and managed caf®baters, especially those on kaboard boats,
have a responsibility to comply with Florida law and be Lageoeendly™. While the extent of the problem is
not known, in May 2017 in response to multiple citizen complaints abospansible boat owners and captains,
FWC enforcement officers issued 15 citationer a twenight detailfor MSD violations, made an arrest on an
outstanding warrant, and issued tiplé warnings for other violation&lnder FloridaStatutes, violations relating
to marine sanitation carry a civil penalty of $250 for a first offense, 58 $econd offense, and $1,000 for a
third offense.
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Boater eucation aneéngagement programsjch as the
Florida Clean Boater, Clean Marina, and Clean agsilient
Marinaprograms, promote boater awareness and improved
operation and maintenance of boats and marina facilities,
bring boaters and marina operators the tolls needed to
minimize theirpotential impacts on the IRL’s resources.

STRATEGIES:

X

: _ Figure 50. Pump out details
Provide education to boaters on Clean Boater Program

andto marinaon the Clean Marina Programo@municateabout boatinddMPsfor marinas and boaters.
Ensure that MSDs are workiragnd pumped outroperly. Discuss regulatory policy options with
enforcement agencies.

Develop an inventory and map of certified Clean Marinas alontiRihe

Collect information on IRL boater education courses and help distribuégiatsthat contain
environmental awareness elements, updates on existing candesimilar materials.

Work with county partners to identify who has approved boat facility siteagspWork with Brevard
County to identify opportunities to review, update support their comprehensive maritime management
master plan.

Establish and maintaipeneficial marine ifiastructure to promote safe boating and habitat protection.
Promote increasing theumber of law enforcement staff assigned to patrol the IRLstiiitime
committed to patrolling the IRL.

Collect data as available on agency enforcementities (i.e, resoure evaluationspumber of resource
protection zones establishedanatee strikes and prop scar data, impacts toasesageds and oyster

reefg.

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES) :

Table 42. Marinas and Boating action

lan outputs (deliverables

$15,000-

Eliminate or $25,000-

REDUCEthe Florida Sea per year for
Boating-1: Eliminate waste | nutrient and Grant, marine | education
discharges andviSD pathogen DEP, FWC, industry; costs not DEP, FWC, | Coordinate
impactson the public discharges to the| USCG local USCG available for | USCG local | and
health and IRL resources. | IRL. governments Auxiliary enforcement | governments| collaborate
Boating-2: Expand and
coordinate enforcement of
boating safety and resource $15,000-
protection regulations Provide for a $25,000-
throughout the IRL and safer IRL FWC, DEP, per year for
develop and distribute waterwayand USCG education;
targeted public education REDUCE DEP, FWC, Auxiliary, local | costs not DEP, FWC, | Coordinate
and outreach products to impactsto IRL USCG, local governments, | available for | USCG local | and
REDUCE impacts. natural resources| governments interest groups | enforcement | governments| collaborate
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IRLNEP

Management
Boating-3: Update and Conference IRLNEP, Conduct,
distribute the Boaters Update and private USEPA coordinate
Guideto the Indian River distribute the industry $50,000- Section 320 | and
Lagoon (NEW) guide IRLNEP partners $100,000 funding collaborate

OUTCOME S:

X Short-term (1-2 years) Build stronger ties between the IRLNEP and the boating and marindrindus
sector. Assist DEP, FWCISCGAuxiliary, and other maritime interests to assist expansion with boate
education programs and outreach.

X Medium-term (34 years) Work with stateand pivate partners to quantify improvements in boater and
marina compliance. Elevate clean marinas with &ffeand efficient pumyput and waste management
standards as a Florida brand for clean water escwedlMarine industry associations are a sgpartner
with IRLNEP.

x Long-term (5-10+yearsy REDUCEimpacts on IRL water quality and habitats from boating and marina
activities.

CHALLENGES TO SUCCESS:

x Inadequate funding for FWC enforcement coverage along the IRL.

x Diverse and independent nature of bloating and marina community

x Inadequate local policies and regulatory oversight to prevent marinapé&mmindive-aboard boat
communities withinsufficientwastewater pumyput facilities.

CITATION S:
1. DEP Clean Vessel Act Grant PrograWiebsitehttps://floridadep.gov/OSI/CVA
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ONE COMMUNITY

GOALS: RESPONDto the unique needs of three categories of IRL co@ communities that contribute to
the rich history, culture, human diversity, infrastructure, and economic value of the IRL watershed.

ISSUE SUMMARY : Each of the 38 incorporated cities, numerous unincorporated communitieslagesyil
and the counties have unique identities, histpaird camnections to théRL. However, therare three distincte
communty categoriesvithin the IRL watershethat contributen significant waygo the richhistory, culture,
human diversity, infrastructure, economic valaied coastal identitgf the IRL watershedlrogether, these
communities form a foundation for theL’s unique identity and brand.

Urban Waters: Cities share one key
characteristic: they are full of people,
buildings, and businesses. Because
everyone shares the same relative space,
air, and water, environmental impacts are
concentrated in smaller areas, inclgdin
waterways. In the decades to come, most of
the mainland coast of the IRL will be
characterized by high density development.
Throughout the U.S. and Florida, urban
waters receivéargeamountof pollution

from a variety of sources, including
industrial dscharges, mobile sources (e.g.,
cars/trucks), residential/commercial
wastewater, trash, and polluted stormwater
runoff from urban landscapeshis

pollution creates public and environmental
health hazardsuch asvaterbodies that are
not safefor swimming. In addition urban patterns of development often make wateswaaccessible to adjacent
neighborhoods. Lack of access limits a community's ability to reapetiefits of living close to the water,
whether through recreation, fishira, access to realstatelRL communities can make planning and
development decisions to preserve community vdtwesater access and use.

Figure 51. Working waterfront photograph

Working Waterfronts : The Waterfronts Florida Prograoffers help to coastal governments to revitalizgrth
working waterfronts by providing resources for land acquistiod technical assistance for planntriche
Waterfronts Florida Partnership Program was created by the Flavaktal Management Program in 1997 to
address the physical and economic decline of traditional working watesfess. Since 1997, a total of 24
communities have received designation as Waterfronts Florida Phin€smmunitiesDuring the designation
process, a community receives intensive techngsistance from DEO, resulting in a new or refined
community-designed vision plan (special area management fgay)ide the revitalization of the community's
designated waterfront area. During the first phase of designatiomrawsaty establishes its Waterfronts Florida
Partnership, prepares a commusdsigned vision plan to guide the revitalization of the traditionakiwgr
waterfront area, and begins implementation of the vision plap@spriate. The visioning process and resulting
document identify the community's issues #ralr plans for addressing the following priority areas: public
access to the waterfront, hazard mitigation, environmental andatuttsource protection, and enhancement of

135| Page



IRL CCMP - Looking Ahead to 2030

the viable traditional economy or economic restructuring. During the setaseé, the community continues to
implement its vision plan, focusing on incorporating its vision intactimeprehensive plan and undertaking
priority projects that will further its efforts to revitaliamd preserve the working waterfront. The public dialogue
and the partnershépdeveloped with state agencies, private orgaonizsitiand other Waterfronts Florida
communities across the state enable a designatechgoity to identify proactive solutions to addressnmunity
concerns and to implement thebBesignated communities alg the IRL and within the IRLNERRL-Halifax
planning boundary include Daytona Beach (Volusia County), Oak Hill (Volusia @o@id Eau Gallie

(Brevard County), and Port Salerno (Martin County). In addition, the Stan NéaWierking Waterfronts Florida
Forever grant program was created by the 2008 Legislature and isstdrethiby Florida Communities Trust. To
fund the program, the Legislature provided 2 &%he total Florida Forever program appropriatiornthe IRL
watershed, th€ity of Sebastian, Blue Crab Cove (also known as Griffis Landing) on Mstaittd, and Port
Salerno in Martin County have received grants towards creating Workingfitatef

USEPA Environmental Justice Communities Environmental justice is the faireatment and meaningful
involvement of all people regardless of race, color, national origincome with respect to the development,
implementation, and enforcement of environmentat|aegulations, and policieshe 2% anniversary of the
creationof USEPA’s Office of Environmental Justi@ecurred in 201,7andit is a testamenb theUSEPA’s
commitment to furthering environmental justice by addressing theoemvantal and public health concerns of
minority, low-income, tribal, and indigenous camnities.USEPA has developed amvironmental justice
mapping and screening tool called EJSCRE®Nich isbased on nationally consistent data and an approach that
combines environmental and demographic indicators in maps and repattsfrom this tootan be used to
implement the CCMP actionshis CCMPrevision incorporates aspects of environmental justice throughchut ea
of the action plans, as water quality, habitat, and living resourclkescsbe preserved for all communities to
enjoy. Furthermorghere are CCMP actions that call for access to the lagoon, so thatetijaathe IRL as One
Community, as well as actions to monitor and report the status of allddrsasiRL, which will allow all
communities to speak and be heard with One Voice.

STRATEGIES:

x Provide technical assistance and suppotigtincive IRL communitiego assist with vision plan
implementation, incorporating vision objectives into local comprehemdans and supporting local
priority projects that revitalize and sustain community healthnaithre

X Look for opportunities teedevelop viable waterfront areas to create livaldeerfront communities.

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES):

Table 43. Distinctive Lagoon Communitiesaction plan outputs (deliverables

Distinctive Communities-1: | Maintain sustainable USEPA
For, Urban Waters, ensure | LagoonFriendly ™, DEP, Conduct,
the high-density human and economally Education | economic coordinate
population is Lagoon viableurban waters campaign | development | and
Friendly ™. (NEW) areas. IRLNEP DEO, DEP $50,000 councils collaborate
Promote working
waterfronts anéssist
communities by
Distinctive Communities-2: | providingeconomic, $50,000 for| USEPA
For Working Waterfronts , educational, mapping DEP, Conduct,
coordinate with local recreational, social, and economic coordinate
communities to maintain and employment education | development | and
the commercial use(NEW) | opportunities IRLNEP DEO, DEP materials councils collaborate

136| Page



Distinctive Communities-3:

IRL CCMP - Looking Ahead to 2030

For Environmental Justice $5,000-

Communities, identify the | Provide support and $10,000

unigue challenges and information to student

opportunities along the underrepresented and internship USEPA

lagoon for underserved to DEP, Conduct,
underrepresented and communitieso coordinate | economic coordinate
underserved communities. | promote being IRLNEP development | and
(NEW) LagoonFriendly™. | IRLNEP DEO, DEP program councils collaborate

OUTCOME S:

X Short-term (1-2 years) Identify and maghe locations of each distinctieemmunityand working

waterfront

X Medium-term (3-4 years) Support the development of community action plans
x Long-term (5-10+years) Promote and enhance the quality of lifehe distinadlve communities in a
Lagoon-Friendly™ manner

CHALLENGES TO SUCCESS:

X Funding for community costhare
projects tgpreserve ancevitalize
working waterfronts.

x Challenges to rethink and redefine a
sustainable working waterfront.

X Resources to provide project funding ar-
education for underrepresented and
underserved communities.

x Limited access to thehoreline and other IRL resources for distincieenmunitiereatesa lack of

ownership.

CITATION S:

1. DEO. 2018. Websitenttp://www.floridajobs.org/communitplanning-and-
development/programs/community-plannitadple-of-conents/waterfrontflorida-program

Figure 52. Working waterfront photograph

2. Lampl Herbert Consultants. 2010. Linking Commercial Fishing to Land Useifgariie Stan Mayfield
Working Waterfronts Florida Forever Grant Program. Researdiucted under a grant from G&if
South Atlantic Fisheries Foundation, Inc.

3. USEPA. EJSCREEN:ivironmental Justice Screening and Mapping T@ébsite:
https://www.epa.gov/ejscreen
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ONE COMMUNITY

GOALS: Identify the role of the IRLNEP during emergenciesthat impact the IRL and its communities.
Develop coordinated plas with IRLNEP Management Conference partners and responsikllocal, state,
and federalentities to prepare RESPOND and RECOVERafter an emergency in the IRL watershed.

ISSUE SUMMARY : In recent years, several environmental incidente leecurred with the potential to
significantly affect the IRL's environmental resoes. These incidents inclubi®\Bs, unusual mortality events,
seasonaleleasefrom Lake Okeechobee, frosts dnelezes, discovery of aquatic invasive speciesmous areas
of thelRL (Australian spotted jellyfish, green mussel, lionfishd Charrumusse[Mytella charruand), land or
waterbasedoollutant spillsyessel stranding and abandonment, fish kills, and hurricanes and majorsatm e
These events have the potential to alter the ctearand biodiversity of thEiRL’s ecosystenand potentially
impactthe health and safety of people dhdir communities

Most pollutant spills—oil, hazardous materials,
wastewater-have an established notification
and regulatory response that involves
contacting the DEP Office of Emergency
ResponséOther teams are established to
respond to marine mammahd sea turtle
stranding€.A hotline has been implemented
for response to fish killand algal blooms
however, emergency assessment for many other
categories of environmental incidents is largely
organized on aad hocbasis.
_ o _ Figure 53. Fish kill photograph
To address the issue, RLNEP incident risk
assessment and respoms®kshop is proposed to discuss potential incident risks, idengfagency roles and
responsibilities, develop a communication strategyl define the IRLNEP role providingemergency
preparation, response, and recovery support to its Management Confericoenanunity partners.

STRATEGIES:

x ldentify ways forthe IRLNEPto aid and support in preparation for, response to, and recooeny f
emergency situations in the IRL to help understand the potential pihbbEntify key partners, gather
resources and funding mechanism(s), and be a conduit for communication astetnopshroughout the
lagoon.

X Share annventory of classes of incidents and events that could impact water atad gablity or human
health, safety, and welfare in the IRL to develop responses, as ngctesR&DUCErisks orRESPOND
to events effectively and efficiently.

x ldentify a pre-ésaster emergency response aadrdination planhazard mitigationsand a succession
plan for continuity of operations.
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VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES):

Table 44. Emergency Preparation andResponseaction plan outputs (deliverables

Emergency1: Evaluate the

role and ability of the

IRLNEP to assist local REPORToN Federal, state

communities and therole of the and local IRLNEP staff

emergency management IRLNEP in emergency time for planning Conduct,
agencies in times of emergency IRLNEP planning and | and interagency collaborate
emergencies that impact planning and | Management response communication/ and

the IRL. (NEW) response. Conference agencies. coordination IRLNEP | communicate

OUTCOME S:

X Short-term (1-2 years) Coordinate with partners and other NEPs altioeitole of IRLNEP in
emergencynanagemerdnd develop a report with the IRLNEP’s role.

X Medium-term (34 years) Coordinate with partners to quickly and efficief@ESPONLCto

emergencief accordance with defined emergency response.roles

X Long-term (5-10+years) Continue to assessd modify thelanto best address emergencies that arise

CHALLENGES TO SUCCESS:

x Coordination and communication among multiple agencies and organizations dunngrgerey.
x Limited staff and financial capacity of the IRLNEP.

CITATIONS:

1. DEP State Office of Emergency Response. 2018. Websies://floridadep.gov/OER
2. FWC. 2018 Websitéhttp://www.myfwc.com/seaturtle/
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ONE VOICE

GOALS: Coordinate IRL monitoring, data sharing, and mapping throughout the IRL and its watershed.
RESPONDto gaps inmonitoring and data collection andthe need to evaluate trends and changes.
REPORTthe shared findings from the IRL monitoring network to inform IRL partners and stakeholders
about status and trendsrelated to the health of the IRL

ISSUE SUMMARY : Monitoring the sediment, water quality, and biological resources of the liRlp@tant

not only to determine the current condition of the estuary but also tdeascbe effectiveness of restoration.
Having adequate and reliable data allows standarbe established and provides a framework forréutu
comparisonsMonitoring networks must be in place and mained before critical changes occur to the lagbon
we areto understand why and how the changes occurred. Mapping and GIS tools are a poweddonagy
these data quickly, and modeling can be used to evaluate future monitorif@gneatd paranters.Information
gleaned from mapping and GéSaluations should then be used to identify innovative technologies to address
existing and newlydentified problems, such aimatechange impacts on the IREor these reasons, it is
important toregularlymonitor theconditions anaesources of the IRand evaluate these data

Concerned citizens and agencies alike monitor the lagoon’s water quality. fefomgoemprehensive,
coordinated network was established by the IRL Surface Water Impeovemd Minagemen{SWIM) Program
in 1989! including participants from Vokia, Brevard, and Indian RiveoGnties; DEP; NASA; SFWMPand
SJRWMD.MRC, in partnership with DEP, established lRe Watch Water Quality Monitoring Program in
19892 The networkconsists of more than 90 stations located throughout the IRL that are nuboitoreveekly
basis.MRC and FIT are also under contract with Brevard Cotmfyrobe the lagoon to identify the presence and
depths of muck on the IRL flooMany of the samergities involved in the IRL SWIM monitoring network also
monitor or study the biological resources of the lagoon. Fixed seagressctsalocated throughout the lagoon are
monitoredoy SJIRWMD SFWMD, and partnero assess the health and extent of thgresa community.
Seagrasses in the IRL are mapped every two to yle@esthrough aerial photography tietermine current
seagrass extent addcument any changes that ocedrin the period between map developmeStseral
organizations, suchs the Uniersity of Central Florida and the Brevard Zaarecontracted by Brevard County
to monitor oyster survival and

recruitment from restoration

efforts.In the Southern IRL

and St. Lucie Rivethe CERP

Restoration Coordination and

Verification Fogram has éen

monitoring oysters and

benthic infauna on a regular

basis since 2005.

Throughouthe IRLwatershed
are numerousducational and
research institutiondhat
contribute to the body of
scientific knowledge

concerning the lagoon. _ . . ) .
Universities such asIT, Figure 54. Map and chart showing dissolved oxygen in Banana River Lagoc
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University of Central Florida, Florida Atlantic University, Stetson @nsity, Bethune-Cookman University,
University of Florida, and others conduct faculty and student research andnngniResearch entitiesych as
Harbor Branch Oceanographic Institute, Smithsonian Marine Statio@RG@&, conduct agoing research and
monitoring.

This CCMPrevisionpromotesscientific integrly, honesty, objectivity, and accountability, ahohtegrates
science with the social, economic, and education needs and values of the agmkahigving these goals will
be dependent updhe development of a coordinated, integratad well-managelRL field research site
network with access and suppfut facilities. It will be important to create central data repar$ds to ensure all
data are coordinated and provided in a specifimébr Existing databasesuch as th&Vatershed Information
Networkmaintained by DEP, water quality and environmental data maintain8dRWwMD, and DBHYDRO
maintained by SFWMD can be used.

STRATEGIES:

x Provide monitoringf the IRL and evaluate the data through maps and models to validate ongoing
projects and identify potential problems and sources of prahiletie IRL.

X Provide a consistent, lortgrm funding source to maintain the necessary monitoring network.

Effect chaige in plans and practices througgilection, analysis, and interpretationdaita.

X Increase muck monitoring and mapping to better understand the amount aind$oaftnuck and the
potential fornutrient release to the water columas well as turbiditgaused by muckesuspension.

x Continue monitoring of biological resources, susts@agrasses and oysters, to evaluate the imgacts o
restoration.

x Provide funding and support for science symposia, outreach, technology tnansfshops, and events.

X Consolidate data on a regular basis and in a standardized format intosadrindly platforms using
GIS, Environmental Visualization Software, Tableau, and other modeling samthdaagement tools.

x

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES) :
Table 45. Monitoring and Data Sharingaction plan outputs (deliverables

Evaluate rols
and
responsibilities
and identiy gaps,
opportunities, and
challenges to

delivering a IRLNEP Conduct,
Monitoring 1: Develop a comprehensive Management USEPA coordinate
comprehensive IRL monitoring Conference Section 320 | and
monitoring plan. (NEW) network. IRLNEP partners $50,000 funds collaborate
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including
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SFWMD, DEP,
MRC, Smithsonian
Institute ORCA,
Harbor Branch
Oceanographic
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A minimum of
$100,000 annually
to coordinate and
have a reservior
emergency
monitoring need
additional
$75,006-$100,000
for expansion of
the atmospheric
monitoring station
network minimum

Institute interest | of $10,000
Monitoring -2: Monitor groups local annually to
IRL indicators at governments convene IRLNEP
appropriate spatial and Obtain expand monitoring Section 320
temporal scales to appropriate data partnerships to workshops and annual
understand the status and | to better national level wit | meetings to funding,
trends associated with key| understandhe IRLNEP marine technology| investigate/ partner Coordinate
indicators of the system’s | statusandtrends | Management society and evaluate emerging| supportand | and
health. (NEW) for key indicators | Conference industry partners | technologies grants collaborate
90+ water quality
monitoringand
Data quality data user partners
control, MRC, Florida IRLNEP
Montioring -3: Support standardized Oceanographic Section 320
expansion of and methodology, and Society Marine annual
adequate funding for the | integration of Discovery Center funding,
IRL Citizens Water data into IRL IRLNEP Brevard Zoo, partner Coordinate
Quality Monitoring health status Management Counties Water Included in supportand | and
Program. evaluations Conference Control Districs Monitoring-2 grants collaborate
Monitoring -4: Identify, ORCA, Harris
develop, and apply next Corporation,
generation smart sensors, Embry-Riddle
remote sensing Aeronautical
technologies, big data University, IRLNEP
analytics, and surveillance NOAA, academia, Management
components to monitor Cardinal Systems, Conference,
and deliver an IRL water | Create anRL IRLNEP HydroPlus agencies, Coordinate
quality dashboard in real | water quality Management Engineering, Included in local and
time. (NEW) dashboard. Conference robotics groups Monitoring-2 governments | collaborate
OUTCOMES:

X Short-term (1-2 years) Evaluate existingnonitoring projects and programs to ensure larg:
viability of existing monitoring networks armlepare a monitoring plan that identifiesponsible

entities, gaps, and potential funding souréesemble issuspecific task forces to identiifESEARCH
projects responsible entities, and funding smsfor each of the ten priorities identified by the STEMAC
in theLooking Ahead — Science 2030 Report
X Medium-term (3-4 years) Implement identified changes to the monitoring network. Add a monitoring
requirement foprojecs funded through the IRLNEP, as appropri8egin implementation of
RESEARCHprojects for théen prioritiesidentified by the STEMAC in theooking Ahead -Science

2030 Report

X Long-term (5-10+years) Create a redime database and conduct réale moaling to distribute
available data to a larger group and understand what is happening acstwhediwill happen in the
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near- and longterm in the IRL. Complete thdRESEARCHbrojects and incorporate findings into the next
CCMP revision and into management of the IRL’s veses.

CHALLENGES TO SUCCESS:

X Money tends to be available for “shovel-ready projects” that cande@imore tangible benefit than
data. Sediment, water quality, and biologdalacollected through monitoring provide the information
required to evaluate what is happening, what needsange, and whathk changed because of actions.
A value needs to be placed on the data that provides efficiency aditimaliprojectsand the dollars that
fund them.

X Various entitiexollectdatain the IRL systemand these effortseed to remaisoordinatecand
cdlaborative so that they agdficient and effectiveln addition, the increased concern about the health of
the IRL system offers an opportunity to convey usefulasttnabldnformationin more effective ways
to raise the level of codinaion and integration of data to betRESTORENd sustain the health of the
IRL.

CITATION S:

1. SIRWMD and SFWMD1989. Surface Water Improvement and Management (SWIM) Plan for Indian
River Lagoon.

2. MRC. 2018 http://www.mrcirl.org/ourprograms/indianmiver-lagoonwatch

3. Brevard Zoo. 2018. Restore Our Shores Proghdips://restoreourshores.org/
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ONE VOICE
Communicate— Collaborate — Coordinate
State of the_agoon

GOALS: Caollect, synthesizeand analyze IRL data andRESEARCH(findings to develop &’ State of the
Lagoon Technical Report” that addresseghe health of thelRL, ecosystem stressors, indicatorsand trends.
REPORTthe findings. Apply the findings to advise CCMP upd@tes and revisions.

ISSUE SUMMARY : One requirement of thel€n Water Acts to assess trends in water quality, natural
resources, and uses of the estudalg.meetthis objective and to comply wildSEPA core performance measures
for NEPs regarding the reporting of ecosystem status and frémel}LNEP will bring together Management
Conferencepartnersincluding thelRL Science and Management Working Grpagp well as other practitioners
from universiies, organizations, and agencies to develtptate of the Lagoon TechnicakRort in advance of
tenyear CCMP revisions. The repovill present and track appropriate IRL indicators adl\&igns toevaluate
key stressors to the IRL and its waterstasess chemical, physical, and biological conditions; describanmhs
current trenddook ahead to potential future changes; and identify data and researchaéssantiancing
understanding of changes and emerging issues.

STRATEGIES:

X Create a IRL technical task force and fund the activities of the technical task fordevelop aState of
the LagoonTechnicalReport with a target delivery date of 2025. Thathnical report will serve as the
scientific foundation for advising the next revision of the CCMP due in 2030.

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES) :

Table 46. State of the Lagoon action plan outputs (deliverables)

State of the IRL-1: Produce a “State of

Provide support for a | theLagoon

“State of the Lagoon | Technical Report” $450,000 Conduct,

Technical Report’'to | in advance ob-year | IRLNEP Universities, $500,000 IRLNEP and| coordinate,

be released everyen | CCMP updateand | Management organizations, | (funded over| Management| and

years. (NEW) 10-year revisions. | Conference and agencies | 4 years) Conference | collaborate
OUTCOME S

X Short-term (1-2years} Identify andRESOLVHata gaps and monitoring needs required to conduct
effective ecosystem health analyd@sild a multidisciplinary scientific and technical task force willing
and able to implement and coordinate report development. Begin depetopment.

X Medium-term (3—4years) Present a draft report for Management Conferengewe

X Long-term (5-10+ years) Finalize report and publicly rollout report in conjunctisith an IRLNEP
Scientific Summit oFlorida Atlantic UniversityHarbor Branch Oceanographic InstitliRt. Science
SymposiumPrepare an update to tti&tate of the Lagoon Technical Repogt/eryten years in advance
of CCMP revisions.
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CHALLENGES TO SUCCESS:

X Gapsin monitoringand data make indicator identification and analysis challenging and sometimes
impossible.

x Long-term studies with large data sets that have not been publigheerfeviewed journals may be
difficult to access for use and analysis.

x Large tans-disciplinary teams and multi-agency partnerships face challenggsrdination,
cooperation, and communication.

X Multi-year unding to support the comprehensive work needed to develop a strong &eisedeeport
based on leadingdge scientific knoledge.

CITATIONS:

1. Federal Water Pollution and Control Act, as Amended through P.L. 107-303, Nov&mBen2. 234
pp. https://www.epa.gov/sites/production/files/2017-08/documentsdiédeaterpollution-control-act
508full.pdf

2. USEPA. 2016. National Estuary Program — Program Evaluation Guidance.
https://www.epa.gov/sites/production/files/2015-09/documents/#0altneppe-guidance.pdf
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ONE VOICE

GOALS: RESEARCHinnovative science breakthroughs andechnologdes. Identify and track emergence of
commercial opportunitiesthat will assist with restoration and stewardshipof the IRL. REPORTfindings.
RESPONDto industry needs and desires to communicate mordfectively with IRL partners. Work with
industry and economic development partners to posin Florida and the IRL region as a leader in clean
water innovation, research and technology development.

ISSUE SUMMARY : Clean water is essential for the environment, industry,
society, and individuals to survive and thrive. As coastal populations grbw a
existing water infrastructure ages and becomesiaate, four areas of water
innovation are neede(lt) talent, (2) technology(3) infrastructure, an4)
investment. The development and deploymenimfovative technologieand
processesew applications of existing technology; production changes; and
organizational, management, and cultural changeswgaove the condition

and sustainability athe IRL water resource.

The fragmented framework governing the water sector in Florida and

throughout the United States constrains innovation and commercialization by

creating barriers to entry and reducing the viability and economie \al

privatesector' market dgvelopment. During the highly publicized 2016 algal Figure 55. USEPA report on
blooms and fish mo_rtallty events in the IRL, dozen_s o_f small _busmlelss a technology innovation
technology companies approached the IRLNEP with innovative technology

solution proposals. Alliscussednultiple challengeso market entry and commercial success, which included no
central point for market entry, risk aversion by pubierzcies, distrust of feprofit companies, regulation and
permit challenges, lack of financial support for pilot projdeisk of privatesector investment capital, and
complex/slow governmental processes that eroded return on investoentany of thescorporate interests,
guantitative data operformance and proof of efficacy wexksolackingfor one orseverakritical criteria
including effectivenes®fficiency, ability to scale; environmental safety; sustailigh capital operatioal, and
maintenance costand lifecycle cost compared tdraditional and proven approaches.

The longterm success of a comprehensive and coordinatedagpto innovative scientific research and
technology development for the IRL requires the application of new tigrddd bold ideas in interdisciplinary
research. This will require a paradigm shift in ey we think and partner across academic, govertae
industry sectors. The IRLNEP can serve as a ceniat for connected leadership in clean water innovation, but
the effort is not sustainable without public support and investmetithdtiély, IRL restoration success will not
depend only on the innovation of science and technology, itegjllire substantiaupport from theocial

sciences to demonstrate and communicate the ecoramisocietal benefits of estuary restoration.

STRATEGIES:

X Provide an objective and easy to access industry and technology directioeylBhNEPwebsite for
existing and emerging water quality restoration, habitat restoratioihwater quality monitoring
technologies.

x Create a technology review panel to evaluate proposals received foeciewlogies.
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X Establish a science and technology vision for the IRLNEP that idenéBesirch and technology needs
and opportunities and demonstrates the value of basic and appliedhésearciety and the econorhy
x Develop a white paper on technalea) opportunities related twaterand industry cluster (geographic
concentation of interconnected institutions in a particilald) development for the IRL regidhWork
with theFIT IRL Research Institute to expand its annual technical conferenc&.wWitbrthe Economic
Development Commission of the Space Coast, DEO, and ehnology sectgrartners to promote
RESEARCHdevelopmentand commercializationf technologies related to water
X Launch the IRLNEP water technology directory onwhewv.onelagoon.orgvebsite and update the
directory on a regular basis.
x Advance an incubator program in partnership with Groundswell Ssaatugh other interested partners to
help commercialize the most promising technological opporturtitegsneed pilot funding and thighrty
monitoring to movdrom the lab and bencteale experiment®s field applications.

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES) :

Innovation-1: Work with
IRLNEP IRLI 2, industry

Table 47.Science Technolo

Support

and Innovation action

lan outputs (deliverables

leaders, economic development of FIT IRL Tech
development organizations,| an IRL region Con,industry
and startup and Florida incubators, IRLNEP event
incubators/accelerators to | water economic sponsorship IRLNEP, Conduct,
help drive IRL regional technology IRLNEP development ($5,000- public- and coordinate,
economic, technology, and | industry Management organizations $10,000 privatesector | and
talent development. (NEW) | cluster Conference DEO, UEPA annually) sponsors collaborate

Share

technology

knowledge and IRLNEP staff

industry time, possible
Innovation-2: Continue to | contacts with student
support and develop a IRL resource Privatesector internships Conduct,
water technology directory | managersind IRLNEP industry willing to | estimated at < coordinate,
for the www.onelagoon.org | Association of | Management submit directory $5,000 and
website. (NEW) NEPs Conference information annually IRLNEP collaborate

Embry-Riddle IRLNEP staff
Aeronautical time (< Grants,

Innovation-3: Evaluate University, $10,000 National
options for aregular, NOAA, academia, | annually= Science
sustainable and cost Evaluate and Cardinal Systems, | 10% of Foundation
effectivewater quality communicate HydroPlus Executive NOAA,
monitoring network using | aboutemerging| IRLNEP Engineering, Director time) | NASA, Office | Coordinate
autonomous sampling. monitoring Management robotics interest see Monitoring | of Naval and
(NEW) technologies Conference groups -2 Research collaborate
Innovation-4: Advance the
10 scientific RESEARCH
priorities identified by the
STEMAC in the 2018 Provide an
Looking Ahead- Science annualupdate $5,000 to
2030 ReportWork with on how the 10 complete IRLNEP
IRL partners to seek RESEARCH report and Management
funding to implement priorities were develop cost Conference,
priority RESEARCH advanceand IRLNEP Agencies, estimates for | agencies, Coordinate
projects within the 10 revise priorities| Management academia, interest| each reseah local and
priorities. (NEW) as needed. Conference groups priority governments | collaborate
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OUTCOME:

X Short-term (1-2 years) Launch the IRLNEP technology directory emw.onelagoon.org

X Medium-term (34 years) Deliver a Florida water technology conference in the IRL region with
partners from industry, academia, and state/regional economic devetameacies.

X Long-term (5-10+ years)} Build the IRL regional reputation as an industry cluster for technology,
innovation and excellengelated to water

CHALLENGES TO SUCCESS:

x Funding to evaluate and implement new technologies to improve watey quedito better understand
the IRL system

x Building industry and market trust in the IRLNEP directory.
x Providingthird-party verifiedquantifiable value to IRL partners and industry partners.

CITATIONS:
1. U.S. Council on Competitiveness. 2016. Leverage. Phase | Sector Study: Waterrardddiliring. 36
pp.

2. USEPA. 2018Promoting Technology Innovations for Clean and Safe WatéaterTechnology
Innovation.https://www.epa.gov/sites/production/files/2014-
04/documents/clean_water_blueprint_final.pdf

3. De Freese, D.E. 2007. Commentary:' Zentury Science for the Indian River Lagoon (IRL) — A Vision
for the Future. Florida Scientist, 16-331. 70(4).

4. De Freese, D. and Coffee, R. 20¥8wpoint: Opportunities fo€Clean Water Technology and
Innovation. IRLNEP White Paper in development.
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ONE VOICE

GOALS: IRL communities, partners, and citizens work in cooperation to align their indvidual and
collective interests and actionso take RESPONSIBILITY to achieve the‘One Lagoon —One Community —
One Voice€ mission ldentify, fund, and implement CCMP projects and actions ttRESTOREthe IRL .
Align CCMP activities to provide enhancedRESILIENCE for the IRL and its human communiies

ISSUE SUMMARY : The IRLNEP is the onlyRL organization with the responsibility to develop a leegn,
watersheebased, non-regulatory, and commurdtyven CCMPfor the IRL andto work with partners to
implement the plah?

For IRL ecosystem restorati@amd managemed

deliver on multiple svironmental, infrastructurend

societal target§i.e., water quality, habitat

improvement, economic vitality, community resilience,

and quality of life), the process of restoratand

managemenmnust create a lagoemide, unified and

scaledependent approach that applies and integrates the

best available natural and social sciences to resou

management with full participatipengagemeniand

supportof IRL citizens, community leaders, scientists,

resource managers, and policy makers.

For this CCMP to be successful, there is a neesténle, Figure 56. Solving the economic puzzle
recurring fundingo implement the actions, projects, research, monitoring, and repartinded in this plan.
Without additional funding, the existing annual funding from the IRLNEP Manage@onference plus the
funding available to local entities is insufficidntachieve restoration at the scale and timeleeded for the IRL
system to recover. Identifying additional source(s) of funding will badkéyplementing the actions in this plan.

STRATEGIES:

X Implement and communicate the “One Lageddne Community- One Voice” mission as a foundation
for building local, state, and federal support for IRL restoratiomaagagement with participation from
the public, privateand independent sectors throughout the i&iion.

X Complete the CCMP revision fiscal year2018-2019. IRL Council formally adopts the CCM&vision
after USEPA review andertificationin early2019.

x Fine tune CCMP targets and indicators as necedsack, performangeand communicate progress.

x Continue to identify and secure expanded and expedigdharefunding for CCMPproject
implementation throughout the IRL watershed.

x  Work with funding partners and investors to secure dedicated matching funttvek commensurate
with the needs of the IRL.

x Seek opportunities for funding IRL restoration through sources such as teeaf@t_and Legacy
Amendment (often referred to as AmendnmEnt

X Increase federal funding for each of theNdBPsauthorized by Section 320 of the Clean Water Act with a

goal of $1 million annual base funding per NEP to implement CCMP réetoetions.
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VITAL SIGN ACTION PLAN OUTPUTS (DELIVERABLES):

Table 48. CCMP Implementation and Financing action

lan outputs (deliverables

Annual Funding:
USEPA ($600,000),

SIRWMD ($500,000),

Implementation-1: LocalIRL SFWMD ($500,000),
Develop a finance partners DEP ($250,000), Volusig
plan for CCMP federal $21 million County ($50,000),
development and partners, minimum base Brevard County
implementation, privatesector | funding for ($50,000), Indian River
project and investorsand | IRLNEP pursuant| County ($50,000), St.
program funding, industry to the 2015 IRL | Lucie County($50,000),
and program Deliver all partners from | Council Interlocal| Martin County
delivery with a USEPA tourism, real Agreementas ($50,000) IRL license
focus on restoration, | performance estate amended from plate ($125,000)
scientific measures development time to time; full | Project Funding:
RESEARCH, representative o and other clean| CCMP project Prioiity need is a stable, | Conduct,
monitoring, and an “excellent” IRLNEP water implementation is| recurring funding source| coordinate,
citizen engagement. | performing Management dependent estimated a$5- for localstate cosshare | and
(NEW) NEP. Conference industries $6 billion projects collaborate
DEO, DEP,
Regional $150,000
Implementation-2: Planning $250,000 for
Update and revise Councils, update and
as necessary the Quantify and regional expansion Conduct,
IRL Economic track the annual| IRLNEP economic dependhg on Coordinate
Valuation Study. economic value | Management development | scope of work USEPA Section 320 and
(NEW) of the IRL Conference partners and methodology| funding Collaborate
Implementation-3: Deliver all
Provide CCMP USEPA
technical support performance
and assistance measures
including representative o
development and an “excellent” $2,250,000 from | USEPA Section 320
maintenance of a performing NEP the combined funds; IRL Council
lagoonwide and sitisfy USEPA Section | annual local
projectsplan, GIS Clean Water Act 320 and IRL contributionsandother Conduct,
maps of assetsand | Section 320 IRLNEP IRL Council local revenues/grants pursuarnt Coordinate
updates/revsions of | authority and Management stakeholders | contributions to annual fundraising and
CCMP. (NEW) responsibilities. | Conference and partners annually success Collaborate
OUTCOMES:

X Short-term (12 years) Secure anéxpand funding thaiccelerateimplementatiorof CCMP priority
activities and partnet projecsto include, but not be limited texpanded IRL Council base annual
funding and expanded local, stedied federal costhare funding. All IRL partners andcakeholders are
investing time, talenand/orfundsto fulfill CCMP actions toRESTORENd managéhe IRL.

X Medium-term (3—4 years} Expansion obtrategic partnerships and expem/diversification of funding
opportunities to implemertriority projects and programs. IRL region is unified in its suppbtthe
CCMPfor IRL restoration and stewardship.

x Long-term (5-10+years) Documenimprovements irwater quality and natural habitat improvements
in the IRL based on tal Signs and scienebased indicatordEvaluate the return on investment for

management practices implemented.
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CHALLENGES TO SUCCESS:

x Overcoming stakeholder’'s narr@patial and shotterm temporal perspectives to embrace “One Lagoon
— One Community -©One Voice” as a shared regional, statewahel national identity.
X Availability of adequate, stable recurring funding for effectaféicient, and timelyprogram and project

implementatbn.

CITATIONS:

1. IRLNEP Management Conferen@G®vernancéviodel (www.onelagoon.ory
2. CleanWaterAct. 40 Code of Federal Regulations 326fthe Clean Water Act, as amended.
https://www.gpo.gov/fdsys/granule/CFR-20t240-vol1/CFR-2002ttle40-voll-part35-subpart320
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ONE VOICE

GOALS: REPORTonN needs and progresand educate and engage the public on the needRESTORE
and manage the IRL’s natural resourcesRESPONDto opportunities to fund and implement “hands on”
opportunities for citizen engagement that promote ad produce weltinformed citizens and communities
that become IRL ambassadors foL.agoon+riendly ™ behaviors.REBUILD community-lagoon
connections that promote the identity, welbeing, and unique qualities of IRL communities.

ISSUE SUMMARY : Therecent fishmortality eveng and algal blooms have brought national attention to the
IRL and highlightedh need to increase restoration activitiesderal, state, and local agencies charged with
management of the lagoon’s resources, as well as environmental growpsrkamg towards restoration, which
includesactively seeking to educate and involve poblic in the protection and enhancement of the estuary and
its resources.

A key event in public involvement and education in the IRL

region was the passage of the SWIM Act by the &ori

Legislature in 1987. This legislation not only included IR

in the SWIM program as a prity waterbody of state concern

but also mandatea program to involve and educate the public

about efforts to protect and restore SWIM waterbsdi he

IRL SWIM public involvement and education effonsre

coordinated by SIRWMD and SFWMD. In 1991, the IRLNEP

was established. As thBLNEP goals of citizn involvement

and education are closely related to those of W&VB

program, IRLNEP joined the IRL SWIM program in their

public involvement and education. Following the adoption of

the IRL CCMP in 1996, the IRLNEP and IRL SWIM programs

were merged toortinuethe implementation of public Figure 57. Citizen planting event
involvement and education efforts. photograph

Maintaining and nurturing public interest and involvement in the plioteand preservation of theL and its
resources requisea substantial investment of money, tiauag effort. These efforts must continue beyond the
initial CCMP development and adoption phase to continue to promptenrantation of CCMP actionSeveral
studies have been completed to evaluate the eféeess of public education and outreach campaigtieei R
watershed. Onstudy conducted in the IRL fourtlatphysical and virtual field trips both promoted learning
about the aretiln 2012, Good Education Solutions)der contract with Brevard Courdyndnine of its
municipalities, andn partnership with Kep Brevard Beautiful followed by partnership with the Brevard Zoo,
created a public education campaign called “Blde.13 The purpose of this campaign is to provide information
to the public about sources of pollution and wHestyle choicegpeople ca make to protect and improve water
guality. To determine the effectiveness of this educational campaigrharitwechanges, Brevardounty
contracted with Praecipio Economics Finance Statistics to conduct a befeey the campaign implementation
in 2012 and after the campaign was in place for two years in 2015. When cwntparesults from the 2012 and
2015 surveys, the study unambiguously showed that people in 2015 were betterdrabouiestormwater issues
than in 2012, and that behavior thdeafs water quality in tharea has, in general, improvéd.
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In addition to the Blue Life education program, the Be Floridian [dmgram educates the public along the IRL
and is theeast coast version tiie Be FloridianProgramfrom theTampa BayEstuary PrograrfiThis program
was started in 2015 and focusednoatching the right plants to the right placgsing water wiselyand reducing
or eliminating fertilizers and pesticiddadian River County, Martin County, St. Lucie County, and Volusia
County, as well as the Gijtof Port St. Lucie, City of Stuart, City of Fort Pierce, and Town of Sewell’s Point
participate in this pragm,which is coordinated byIRC.

The IRLNEP also rectly launched the LagooRriendly™ education campaign to promote the “One Lagoon —
One Community -©One Voice” missionThis campaigmpromotes actions

associated with landscapirguch as determining whether additional fertilize

or pesticides are needed, following package directions and using the prog

amounts for the ardaeingtreated spottreating problem areas with pesticide

rather than spreading them over the entire yasthg slowrelease fertilizers

and less toxic pest controls, using native plamtandscaping, and leaving a

five-foot buffer zone around ponds free from fertilizers and pessciThis

campaigmalso includes actions for good housekeeping, including keeping

trash, pet waste, and yard waste out of storm drains; taking wasteaiot

antifreeze, paint, or other hazardous household chemicals to prédpetico

sites; washing cars in a carwash rather than nivaway; and repairing cars

with oil leaks In addition, thissampaigrincludes clean boating practices Figure 58. Lagoon¥riendly
such as maintaining boat engines to prevent leaking of oils and fuelsénto trademark

lagoon, keeping trash secured onboard and disposing of it properly on land,

operating boats at speeds that protgltlife and seagrasses and prevwegtshoreline erosioand using MSDs
properly and designated puropt facilities ingead of dumping untreated waste overboard.

Engaging citizens in data collection and restoration enhances their undiergtaf lagoorthreats and
opportunities for improvement. MRC engages citizens in water quatibjtaning. The Florida Institute of
Oceanography engagte public in oyster restoration. Brevard County has invested in locémpiofit
organizations to build theiapacity for engaging the public in citizen scienblais investmenincludesinitiating
and funding a diverse array of programs, such as oyster gardening and oysticesio projects through
Brevard Zoo, rain barrel workshops coordinated by MRC, muck finders taanith field data collection guided
by FIT and coordinated by MRC, and muck toxicity measurement coordinatd&6yand guided by ORCA.
Brevard County continues to look for ways to engage the public in meanirtgfehacience coordinated by
grass roots, neprofit organizations.

Martin County and URFAS Sea Grant Extension have partnered to impléthenWater Ambassador training
program. The purpose of this program is to increaggreness and foster behavioral changes relatbd to
reduced use of fertilizer and pesticides. The program providesstgeretizens with information on lagoon-
friendly practices. Participants learn about Florida’s draitmégtery, the nine principals of Florida Friendly
landscaping, estuary friendly living, how/why to reduce stormwater in rumoff the homeowner’s property, and
the Martin County fertilizer ordinance. The goal of the program is taeckater Ambassadgnreho take on the
role of educator and activist within the community to help spread iattwmon reducing pollutants in runoff and
protecting local waterways.

Local conservation organizations and environmental education facili@esmamportant part of engaging the
public to learn more about the lagoon and to participate in lestimation projects and citizen scierieeamples
include the Lagoon Academy, "shuck and share" oyster restoration projectspAutliNocatedor the IRL,and
"lagoon watch" citizen science program. Local féies, such as the Marine Discovery CenteNiew Smyrna
Beach, Brevard ZodVMRC, Harbor Branch Oceanographic Institute, and Environmental LearningrCente
promote environmental education, engage citizens, and promote ciigecesc

159| Page



IRL CCMP - Looking Ahead to 2030

New and important partners are emerging throughout the IRL region with sttengst in enhancing citizen
knowledge, engagement, and behavior change. Recent changes in Floriés Bt&018 provided expanded
flexibility in how tourist development taxes can be spent. In regpdins Brevard County Tourist Development
Council announced the availability of up to $900,000 in annual grant funds foctprihjat demonstrate a benefit
to the health of th&RL and a positive impact to Brevard County tourism.

STRATEGIES:

X Educate and engage the public about the challehgethe natural resourcasthe IRLfaceand what
they can do tlRESTORE&Nd protect these resources
X Implement additional surveys to determine which portions of the educatiopaigns are working and

where changes need to be made in the agasg.

x Communicate a clear and unified messiageRL restoration that is compelling, factually accurated
easy for the public to understand and embrace.

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES) :

Table 49. Citizen Engagement and Educatioraction

lan outputs (deliverables

Fund and
implement
CCMP citizen
Communicate-1: science USEPA
Facilitate engagement Section 320
implementation of the projects, and DEP, FWC, IRLNEP staff | funding; local,
IRL CCMP consistent support Sea Grant, time; included | state, and Conduct,
with “One Lagoon —One | conferences, IRLNEP local in federal funds; | coordinate,
Community — One events, and Management governments, | Communicate | grants; private | and
Voice” mission. (NEW) workshops. Conference interest groups| 2 sector support | collaborate
USEPA
Develop a $25,000 Section 320
Communication annually for funding; local,
Communicate-2: Plan pursuant to IRLNEP development; | state, and Conduct,
Develop and implement | USEPA NEP IRLNEP Management | $125,000 federal funds; | coordinate,
an IRLNEP multi -year performance Management Conference annually for grants; private | and
Communication Plan. measures. Conference partners implementation| sector support | collaborate
Communicate-3:
Implement public
education programs
including the “One
Community —One
Voice” initiative and
student Envirothon Develop and USEPA
eventto promote apply Section 320
education, awareness, performance funding; local,
community placebased | metrics to state, and Conduct,
identities and Lagoon measure IRLNEP Local Included in federal funds; | coordinate,
Friendly ™ behaviors. behavior Management governments, | Communicate | grants; private | and
(NEW) change. Conference interest groups| 2 sector support | collaborate

OUTCOMES:

X Short-term (1-2years) Provide support for existing education campaigns and ensure a clear and

consistent message is provided throughout the IRL sy$teorporate the “One LagoenOne

Community -One Voice” mission into the education messaging.
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Medium-term (3—4years} Increae public, private, and independent sector participation and
involvement inLagoon-Friendly™ activities.

Long-term (5-10+ years) LagoonFriendly™ practices are consistently applied throughout the IRL
watershed

CHALLENGES TO SUCCESS:

X

X

Availability of fundsto increase educatipnutreach and engagemerdnd to evaluate existing programs
to determine where modifications are needed

Delivering informatioreffectively and in a way that will result in behavior changes and meashasg
changes.

Individuals’ desire for asod only lawrmay prevent themrém implementing practices that would help to
improve the IRL.

CITATIONS:

1. Garner, L.C. and Gallo, M.A. 2005. Field Trips and their Effect on Student Achieveme Attitudes: A
Comparison of Physical Versus Virtual Field Trips tolfRe. Journal of College Science Teaching.

2. Blue Life Florida. 2018https://brevardzoo.org/conservation-programs/lifeeflorida/.

3. Praecpio Ecanomics Finance StatisticR016. The Blue Life Campaign and its Impact on Stormwater-
Related Knowledge, Familiarity, Information and Behavior: Evidence froomaegBased Analysis of
Brevard County Residents (2012 & 2015). Prepared for Brevard County.

4. Be Floridian Now. 2018attp://befloridiannow.org/
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ONE VOICE

GOALS: Identify opportunities to align the CCMP with local comprehensive plangnd land development
regulationsto more effectivelyRESTOREthe IRL. Evaluate state and federal poliesthat may impact the
ability to implement the CCMP actions and coordinate withagencies to determine policppportunities
moving forward. RESPONDto policy changes and new policy opportunitiecREPORTpolicy best practices
and success stories.

ISSUE SUMMARY : While local comprehensive plarfs**2are criticalbig-picture blueprints that set the
direction for a community’s growth, a diverse suite of tools, including land @j@went regulations, guidance
manualsand codes of ordinancese vital to implementing the broadéasion. Enhanced restoration and
protection could be achievday incorporating CCMP actions directly into these exisgilagnning toolsThis
CCMPrevisionprovides multiple areas in which concrete, actionable guidance beuhcorporated into both
comprehensive plans and land development regulations. The IRLNEP canittoidcal governments t(l)
prioritize CCMP actions that are suitable for irgetn in local government comprehensive plans, land
development regulationsr other guidance documentg) identify relevant elements, goatsjectives, and
policies in local government regulatory frameworks to serve asaseappropriate vehicle for incorporating
CCMP priority actions(3) provide model language based on CCMP goals and actions for local government
consideration; and (4) pmwte low impact, lagoefriendly development.

At the state and federal level, policy decisions lbave profound effects sasource managemeantd restoration
decisions, funding appropriations, and inter-agency coordination and coopekatiom statdevel, continued
implementation, regulatory oversighind refinement of TMDLs, BMAR&nd water quality/landse regulations
is essential for continued statewide water quadistoration. At the federal levelontinued reauthorization of the
Clean WateAct and theNEP are central to the IRLNEP restoratigmssion. Reauthorization ttie Water
Resources Development Astessential to Everglades and southern IRL restoratiahorization laws establish,
continue, or modify federal programs, and theydten aprerequisite under House and Senate rules (and
sometimes nder statute) for Congress to appropriate budget authoritydgramns.

A broad range of state and federal agencies and programs have an impadiagoon and will be important to
efforts to restore itUSACE and the Florida Inland Navigation District are responsible for maintathe
Atlantic Intracoastal Waterwawhich stretches the entire length of the IRL. NAG&nnedy Space Cenjas
the largest property owner within theateshed and 140,000 acres of Kennedy Space Céntaanaged as the
Merritt Island National Wildlife Refuge. In addition, there are four ottteional Wildlife Refuges, Canaveral
National Seashore, and seven state paf8&WS, National Marin€isheriesard FWC protect listed species.
FDOT is responsible for multiple bridges and causeways, which divide the lago@egmentsState
organizations including DEP, FDOH, FDACS, aniiDs are also responsible for programs that affect the
lagoon.

STRATEGIES:

x Work with local governments to identify and prioritize actions from t&®I€ and incorporate actions
into the appropriate elements of local comprehenglans, land development regulations, cafe
ordinances, or other guidance documents.

x Provide modelanguage based on CCMP actions that can be adopted or adapted by local gitgemme
their planning and guidance documents.
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x Coordinate with state and federal agencies to retain existing poheiesupport IRL restoratiorgvise
existing policiego erhance restoration performance, or develop new policies to assisRWith |
restoratiorand stewardshipfforts.

x Coordinate federal land and water management piesisek cooperation between federal, state, atadl loc
agencies to promote policies and pragestthin the CCMP

VITAL SIGN ACTION PLAN OUTPUT S (DELIVERABLES):
Table 50. Federal, State, and Local Policy Opportunitiegaction

Policy Considerations Travel costs

1: Work with local for IRLNEP

governments to identify | Identify opportunities staff to work

and prioritize CCMP to align Lagoon with local

actions and incorporate | Friendly™ practices government

into local planning with revised or new IRLNEP partners IRLNEP, Coordinate,

regulations and local comprehensive | 5 counties and 38 Management | ($2500 local collaborate,

documents. (NEW) plan directives municipalities Conference annually governments| andconduct
Identify opportunities

Policy Considerations | to revise or develop

2: Evaluate state new statewide policies Travel costs

policies that affect the | to RESTORRvater for IRLNEP

IRL system and work quality, RESTORE staff to work

with state agencies to natural habitats, with state

revise or develop new | expand ecosystem DEP, FWC, IRLNEP partners IRLNEP, Coordinate,

policies to promote monitoring and fund | FDACS, FDOT, | Management | ($5,000 state collaborate,

restoration. (NEW) IRL projects. FDOH Conference annually) agencies andconduct
Identify opportunities

Policy Considerations | to revise or develop

3: Evaluate federal new federapolicies to Travel costs

policies that affect the RESTORHBvater for IRLNEP

IRL system and work quality, RESTORE staff to work

with federal agencies to | natural habitats, with federal

revise or develop new | expand ecosystem USEPA, NOAA, | IRLNEP partners IRLNEP, Coordinate,

policies to promote monitoring and fund | Department of Management | ($5,000 federal collaborate,

restoration. (NEW) IRL projects. Defense NASA Conference annually) agencies andconduct

OUTCOMES:

X Short-term (1-2years} Identify CCMP actions that are most appropriate for each local govertonent
include in their local planning regulations. Evaluate existing statdeaieral policies that affect
restoration and determine where revisions or new policies are needed.

X Medium-term (3—4years) Begin toincorporate CCMP actions into local government planning
regulations. Coordinate with state and federal agencies to incorpotligterrgyo existing policies and to
develop new policies, where needed.

x Long-term (5-10+ years) Incorporaton of CCMP actions into local, state, and federal planning efforts
to improve restoration success.

CHALLENGES TO SUCCESS:

x Local regulations from five counties and 38 municipalities/ need to be modified to include CCMP
actions, which requires coordination with numerous boards and councils.
X Support will be needed from local representativamodifylocal, state, and federablicies, and
changinghesepolicies can be time consumingddifficult.
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CITATIONS:

1. Brevard County Comprehensive Plaitp://www.brevardfl.gov/PlanningDev/CompPlan

2. Indian River County Comprehensive Plattp://www.irccdd.com/planning_division/Comp_Plan.htm

3. Martin County Comprehensive Plaritps://www.martin.fl.us/government/departmentsigie
managementlepartment/comprehensipéanning

4. St. Lucie County Comprehensive Plattp://www.dlucieco.gov/departmentservices/az/planning-and-
developmenservices/planning/comprehensigk&nning

5. Volusia County Comprehensive Plédttps://www.volusia.org/services/growémdresource
management/plannirand-development/lontangeplanningtomprehensivglan.stml
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APPENDIX A. CCMP CHANGES 2008-2018
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Point Source
Discharges (PS)

PS1: Ensure Compliance with the India
River Lagoon Act (Chapter 9962, Laws
of Florida, 1990)

PS2: Ensure that any proposed chang
or exceptions from the Indian River
Lagoon Act are consistent with the
original intent and purpose of the Act arjd
will not reduce they effectiveness of the
Act.

PS3: Reduce or eliminate industrial
discharges to the IRL.

To ensure compliance with
the Indian River Lagoon
Act and toreduce,
eliminate or mitigate
industrial wastewater
discharges to the Indian
River Lagoon.

PS4: Investigate and recommend
funding alternatives for the upgrading o
WWTPs.

PS5: Investigate and promote
alternatives to deep well disposal of
domestic and industrial effluents.

On-Site Sewage

Determine the impacts of
OSDSon the resources of
the Indian River Lagoon

OSDS2: Develop and Implement an
OSDS inspection program within the si
lagoon counties.

OSDS3: Undertake further studies of th
OSDSs in the region to quantify the
impacts of OSDSs on the IRL and to
further quantify the extent of the
"problem" and "potential problem" area:

OSDS4: Promote the connection of
areas served by OSTDS to central sew
service or, where connection to central
sewer is not feasible, promote the
development and use of alternative or
advanced OSTDS technologies offering
improved treatment in areas idiéied in
the IRL SWIM studies as “problem” or
“potential problem” for OSTDS. Identify
and publicize potential funding sources
that could be used to connect areas seljed

=

Wastewatetl: Ensure compliance with the
IRL Act (Chapter 9262, Laws of Florida,
1990).

Wastewate2: REDUCE or REMOVE all

direct, indirecthrough reuseand emergency
loadings of nutrients and other pollutants).

Wastewatef3: RESEARCH, identify, and
recommend funding sources and alternativ
for upgrading WWTP infrastructure and to
REDUCE or REMOVE domestic and
industrial effluents.

Wastewate: Develop andmplement an
OSTDS inspection program and education
program within the five IRLNEP counties.

Wastewate6: Undertake further studies to
quantify the impacts of OSTDS on the IRL
with a focus on identifying high priority
“problem” and “potential problem” areas.

Improve municipal and industrial
wastewater infrastruate throughout the
IRL watershed to achiewa exceed
AWT standards to REDUCE or
REMOVE loads of human and industri
pollutants to the IRL. REDUCE
vulnerability to WWTP overflows to the
IRL. Expand WWTP capacity to

D

Wastewate#: Promote the connection of
areas served by OSTDS to central sewer g

wastewater discharges to the IRL (including

es

=

2d

Disposal and to develop and by OSTDS to central sewer or support the accommodate septic to sewer where connection is not feasible, use of
Systems implement strategies to development and use of alternatore conversions and the region’s growing | nutrient removing systems in areas identifi¢
(OSDS) address these impacts. advancd OSTDS technologies. Wastewater human population. as “problem” or “potential problem.”
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Freshwater and

To develop and implement
strategies to address the
impacts of freshwater and

FSD-1: Complete or continue the
diagnostic, management or pilot projec
related to stormwater or freshwater
discharges being planned or undertake
by federal, state, regional and local
governments.

FSD-2: Continue implementation of the
NPDES nonpoint source (stormwater)
permitting program throughout the Indig
River Lagoon region.

FSD-3: Develop, implement angpdate
pollutant load reduction goals (PLRGS)
for all areas of the Indian River Lagoon

FSD-4: Develop and implement best

management practices (BMPs) for the
management of stormwater, agriculturaj
and fresh water discharges.

FSD-5: Update and enhance
comprehensive drainage maps of the
Indian River Lagoon basin.

FSD-6: Reduce the impacts of muck on
the Indian River Lagoon.

FSD-7: Amend local government
comprehensive growth management pl
andland development regulations to
incorporate the goals, objectives and
actions found in the IRL CCMP.

FSD-9: Strengthen existing stormwater
freshwater discharge management
programs.

FSD-10: Encourage the proper use of
fertilizers, herbicides, pesticides and
reuse water.

FSD-11: Educate residents and propert
owners about the impacts of freshwater

]

ns

Stormwaterl: Design, engineer, construct,
and manage stormwater capture and
treatment projects identified in the SGRID
feasibility study to enhance water quality
discharged to the IRL!

Stormwatet2: Develop, improve, and
implement BMPs and education programs
for stormwater management and freshwatg
discharges for urban, agriculture, and
dispersed residential landscapes.

=

Stormwater3: Update and maintain
comprehensive drainage maps of the IRL
watershed.

REDUCE unnatural fresh and surface
water discharges to the IRL from both
large stormwater conveyances and

dispersed urban and rdential sources.
RESTORE water quality in the IRL

Stormwate4: Continue reviews of

Stormwater stormwater discharges on | and stormwater discharges on the Indigh system. Conduct RESEARCH to better reclamation plans for water control districts
Discharges the resources of the Indian| River Lagoon and what they can do to understand natural hydroperiods of the and the standard operating procedures an
(FSD) River Lagoon. reduce these impacts. Stormwater IRL watershed. project works of each large drainage syste
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FSD-12: Continue reviews of plans of
reclamation for water control districts arjd
the standard operating procedures and
project works of each large drainage
system and agricultural drainage systerj.
Develop and implement strategies to
reduce discharges and pollutant loadings
to the Indian River Lagoon from these
sources.

FSD-13: Upgrade existing urban and
agricultural stormwater systems to redure
pollutant loadings to the Indian River
Lagoon.

FSD-14: Develop and implement
appropriate mechanisms to fund and
undertake the operation, maintenance gnd
improvement of urban and agricultural
stormwater management systems to
reduce pollutanibadings.

Stormwatet5: Upgrade existing urban and
agricultural stormwater infrastructure
networks to REDUCE freshwater discharges,
nutrient loads, and other pollutant loads to
the IRL.

Marina and Boat]

Impacts (MB)

To reduce impacts to the
Indian River Lagoon from
boating activities and to
engage the boating public
and marine industries as
active participants in the
protection and restoration
of Indian River Lagoon
resources.

MB-1: Implement the Clean Marina
Program throughout the Indian River
Lagoon.

MB-2: Impement boat facility siting
plans and update these plans as new dgta
and information are available.

MB-3: Prevent pollutant spills and

discharges and protect the resources o
the Indian River Lagoon from the impads
of any spills odischarges.

MB-5: Provide educational materials an
programs, such as the Clean Boater
Program and boater’s guides, to owner
and operators of boats and personal
watercraft.

MB-6: Expand andoordinate
enforcement of boating safety and
resource protection regulations
throughout the Indian River Lagoon.

MB-7: Eliminate the impacts of waste
discharges and marine sanitation devicgs
on the public health and Indian River
Lagoon resources.

Marinas and
Boating

REDUCEimpacts from marina and
boating activities. Educate boating
population to tak®RESPONSIBILITY
and be Lagooifrriendly™. Update and
respublish the highly acclaimed
IRLNEP Boaters Guide to the Indian
River Lagoorto focus on boater waste
management, safe boating practices,
lagoon community boat ramps and
recreational destinations, and emerge
call contacts.

MB-5 combined with MB6 in current
Boating2

Boating2: Expand and coordinate
enforcement of boating safety and resourc
protection regulations throughout the IRL
and develop and distribute targeted public
education and outreach productRIEDUCE
impacts.

A%

Boating1: Eliminate wastelischarges and
ndSD impacts on the public health and IRL
resources.
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MB-8: Monitor boating impacts to India
River Lagoon natural resources. Wher
appropriate, establish resource protecti
zones and monitor their effectiveness.

Boating3: Update and distribute tlgoaters
Guide to the Indian River Lagoori

Atmospheric
Deposition of
Pollution (AD)

To determine the impacts ¢
atmospheric deposition of

pollutants on the resourceg
of the Indian River Lagoon

fAD-1: Determine the impacts of
atmospheric deposition of pollutants onj
the water quality and resources of the
Indian River Lagoon.

and to develop and
implement strategies to
address these impacts.

Atmospheric
Deposition

Monitor and conduct RESEARCH on
atmospheri@eposition of nutrients and

Atmospheric Depositioil: Determine the
impacts of atmospheric deposition of
nutrients and other pollutants on the nutrie
budget, weer quality, and resources of the
IRL.

pollutants. Develop and implement
strategies to REDUCE, REMOVE, and
RESPOND to these impacts.

Atmospheric Depositio2: Evaluate need fo
additional wet and dry atmospheric
monitoring stations.

TMDL-1: Develop, implement, and
update TMDLs for all areas of the Indiaf
River Lagoon.

TMDL-2: Coordinate development and
implementation of BMAPs witFlorida
Departmat of Environmental Protection]

Full implementation of
basin management action

TMDL-3: Support implementation of
BasinManagement Action Plans
(BMAPSs) for all basins requiring
TMDLs.

plans (BMAPSs) taneet

Impaired Waters

Impaired Waterdl: Support implementation
review, and update of IRL TMDLs as need
and as best available science evolves.

REMOVE or REDUCE anthropogenic

Impaired Water: Work with BMAP
partners and DEP to support implementatic
of BMAPs and track progress, compliance,
and implementation challenges.

pollutantand nutrientoading to the IRL
watershed to meet the regulatory targe
established by TMDLs, BMAPs, and/o
RAPs; achiegthe intended biological

Impaired Waters3: Support the partners ang
tPEP in the development, adoption, and
r implementation of the Mosquito Lagoon an
Loxahatchee River RAPS:

o

response criteria; and achéapplicable

Impaired Watergl: Evaluate opportunities tg

Total Maximum | total maximum daily loads (Including water quality criteria tREMOVE the incentivize, monetize, and expedite nutrien
Daily Loads (TMDLs) develogd for the TMDLs, BMAPs, | waterbody from the Impaired Waters | reduction policies and actionacluding
(TMDLs) Indian River Lagoon. and RAPs) designation list. water quality credit trading|
Biodiversity-3: Integrate biodiversity
BD-1: Coordinate biodiversity activities considerations in habitat restoration and
within the Indian River Lagoon region. planning activities.
BD-2: Acquire and effectively manage
environmentally sensitive lands asool Biodiversity-1: Acquire and effectively
Develop and implement a | to preserve, protect and restore the manage the IRL network of conservation
coordinated scientific biological diversity, functional integrity lands and wetlands as a tooht@serve,
conservation and and productivity of the Indian River Conduct comprehensive biodiversity | protect, and restore the biological diversity
management strategy to | Lagoon region. RESEARCH to develop a lorgrm functional integrity, and productivity.
preserve, protect and managemergtrategy to RESTORE, Biodiversity-2: Work to continue, expand,
Biodiversity restore biodiversity in the | BD-4: Create and maintain a species REBUILD, and protect the biological | update, and improve the IRL species
(BD) Indian River Lagoon. inventay for the Indian River Lagoon. | Biodiversity diversity of the IRL. inventory.
Seagrass To protect and restore SG1: Implement a program of Implement a comprehensive,
Protectio, seagrass integrity and protection, rest@tion and management coordinated, and integrated IRL strategy
RestoratiorAnd | functionality in the Indian | activities needed to maintain, protect arjd to REMOVE stressors to seagrasses in Seagras4: Implement a program of
Management River Lagoon by reducing | restore the seagrass/SAV community o the IRL and EESTORE seagrass protection, restoration, and management
(SG) anthropogenic impacts and the Indian River Lagoon. Seagrasses habitats to support and sustain healthy activities.
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attaining and maintaining
water quality capable of
supporting a healthy,

productive and sustainable
submerged aquatic

vegetation community
meeting the seagrass
coverage and depth targets
developed by the water

management districts for
the Indian River Lagoon.

IRL CCMP - Looking Ahead to 2030

water quality and seagrass dependent|
species.

Seagras®: Ensure that monitoring,
mapping, and modeling are coordinated
lagoonwide.

Seagras8: Fund innovative pilot projects
and partnerships!

Seagrasg: Develop a Habitat Restoration
Plan for the IRL systemi!

Wetlands (W)

W-1: Implement programs that protect
ecological services afetlands.

W-2: Regular review and updating of
wetlands protection rules and regulatior

W-3: Establish oenhance wetland or
shoreline setback buffers.

W-4: Implement innovative programs arf
incentives supporting wetlands protecti
and management on privately owned
lands. Whemecessary, acquire
ownership or control of crucial wetlandd

W-5: Continue the restoration and
rehabilitation of impacted or impounded
coastal wetlands.

W-6: Continue projects and programs tq
restore shorelines.

W-7: Promote the removal of trash and
litter from wetlands, shorelines and
islands.

Preserve, protect, restore
and enhance the wetland
resources of the Indian
River Lagoon region.

W-8: Undertake research to develop n{
and improved wetland managemenstbe
management practices (BMPs).

d
n

W

Wetlands and
Impounded and
Altered Marshes

Wetlands2: Establish or enhance wetland ¢
shoreline setback buffers.

Wetlands3: Implement innovative programs
and incentives supporting wetlands
protection and management on privately
owned lands and marshes managed by
private, norprofit organizations. When
necessary, acquire ownership or control of
crucial wetlands.

RESTORE and protect wetlands,
wetlandupland transitions, and

Wetlands4: Continue projects and program
to RESTOREshorelines with a focus on
enhancing and managing mosquito
impoundment dikes with living shoreline
restoration.

impounded or altered marshes
throughout the IRL watershed.
RESPOND to opportunities to refine

wetland management strategies to
support IRL bodiversity and coastal
RESILIENCE. Conduct RESEARCH
and RESPOND to future wetland

Wetlandsl: RESEARCH and develop new
and improved wetland BMPs with a focus ¢
understanding wetland responses to sea lg
rise and climate change.

management challenges associated w
sea level rise.

ithVetlands5: Develop a Habitat Restoration
Plan for the IRL systemil

Land
AcquisitionAnd
Protection (LA)

Develop and implement a
coordinated strategy to
protect environmentally
endangered habitats within

LA-1: Continue coordination of efforts t
identify, classify, acquire and manage
environmentally sensitive lands
throughout the Indian River Lagoon
region.

Land
Conservation

Promote conservation of land. Pursue
strategic mitiatives that will REDUCE
freshwater, sediment, nutrient, and
pollutant loads to the IRL and

Land-1: Continue coordination of efforts to
identify, classify, acquire, and manage

REBUILD natural lanewater

environmentally sensitive lands.
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the Indian Rivet.agoon
basin through acquisition.

LA-3: Support continuation and

long-term acquisition pgrams for
conservation lands.

expansion of state funding initiatives for

LA-4: Develop and implement incentive
to promoteconservation of privately
owned @vironmentally sensitive lands.

v

LA-5: Promote the acquisition of lands
for public access to the Indian River
Lagoon.

IRL CCMP - Looking Ahead to 2030

connections to provide water quality
improvement, provid@ood prevention,
andRESTORE natural hydroperiods.

Land3: Support public acquisition of
environmentally sensitive lands that are
deemed essential for lofigrm protection
and management of IRL resources, CCMP|
implementation, and stormwater projects.

Land-2: Support recurring funding of the
Land Acquisition Trust Funend other
fundingsources

Land-4: Develop and implement incentives
to promote conservation of privatebyvned
environmentally sensitive lands and
provision of coseffective dispersed water
management projects.

Land5: Promote acquisition of lands for
public access to the IRL.

Endangered and
Threatened
Species (ETS)

ETS1: Develop, implement, update or

plans for the endangered, threatened a
species of special concern found in the
Indian River Lagoon region.

refine adaptive management or recoverr
d

EYS-2: Improve enforcement of
regulations protecting endangered,
threatened or species of special concer|
in the Indian River Lagoon region.

=

ETS3: Protect and manage the critical
habitats of endangered, threatened or
species of special concern founidhin
the Indian River Lagoon region through
land acquisition and other land protecti
measures.

n

ETS5: Encourage private larmvners to
manage lands for endangered species,
threatened species, and species of spe
concern found within the Indian River
Lagoon region.

al

Protect endangered and
threatened species found i
thelndian River Lagoon
region.

N and species of special concern
distribution and criticahabitats
throughout the Indian River Lagoon.

ETS6: Identify endangered, threatened]

Species of
Concern

Species of ConcerB: Align the CCMP with
adaptive management or recovery plans fq
species of concern.

=

Species of Concer8: Improve enforcement

the IRL region.

of regulations for species of concern foundi

Species of Concer#: Protect and manage
natural habitats that support species of
concern found within the IRL region.

Conduct and/or continlRESEARCH

to evaluate status and population trends

of IRL species of concern. REMOVE
and/or REDUCE stressors and threats
species of concern. RESPOND to

to

opportunities for speciespecific
management action that will RESTOR
sustainable levels for populatis of
species of concern.

L Species of Concerh: |dentify IRL species
~of concern and track status and population
trends.

Fisheries (F)

Conserve, protect, and
restore the fin and shellfish
resources of the Indian

F-1: Conserve, protect, restore and
manage the finfish and shellfish resourg

River Lagoon.

Commercial and
eRecreational

in the Indian River Lagoon region.

Fisheries

Conduct fisheries RESEARCH to help
REBUILD IRL commercial and
recreational fisheries. RESTORE IRL

Fisheriesl: Conserve, protect, RESTORE,
and manage the commercial and recreatio
finfish and shellfish resources in the IRL

fish populations to support worltlass

pal

region to support a sustainable harvest.
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F-3: Support and expand research
initiatives and coordinated fiish and

shellfish management strategies specifig

to the Indian River Lagoon.

F-4: Identify, inventory and assess finfis
and shellfish habitats within the Indian
River Lagoon and implement appropria
managerant and restoration strategi

[©]

IRL CCM

recreational fishing and sustainable
commercial harvest.

P —Looking Ahead to 2030

Fisheries2: Continue to support and expan
RESEARCHinitiatives and coordinated

specific to the IRL.

Fisheries4: Identify, inventory, and assess
finfish breeding and important habitats
within the IRL.

Fisheries3: Improve effectiveness of fish
habitat conservation and restoration effortg
by identifying and characterizing critical
spawning, nursery, and forage areas withirn
the IRL and its tributaries!

Biotoxinsand
Aquatic Animal
Health (BAH)

BAH-1: Implement a lagoewide, multi
species, multdisciplinary approach to
determine the status of emerging
infectiousdiseases in the Indian River
Lagoon, assess trends and identify
underlying causes.

Improve knowledge of

BAH-2: Continue support of the Biotoxig
and Aquatic Animal Health Working
Group andhe goals of this working

group.

biotoxin and aquatic anima|
health issues to protect
public health and the
resouces of the Indian
River Lagoon.

| BAH-3: Complete or continue the

projects identified in the Preliminary
Strategic Plan for Algal Toxins and
Agquatic Animal Hedh in the Indian
River Lagoon.

Harmful Algal
Blooms (HABS)

Advance RESEARCH, coordination,
and understanding of the causes of
HABs to REDUCE their frequency,
intensity, and duration. Effectively and

HAB-1: Support continuation of the IRL
2011 Consortium to function as a formal ta
force supported by the IRLNERith a focus
on developing a HAB RESEARCH and
Restoration Response Plan.

finfish and shellfish management strategies

efficiently RESPOND to HAB
emergence and secondary impacts
including toxicity in some species, low
dissolved oxygen concentrations as
blooms decline, and associated fish ar

HAB-2: Seek partnerships and funding to
pursueRESEARCHpriorities identified by
the IRL 2011 Consortium that align with
IRLNEP Management Conference
dnanagement priorities.

wildlife morbidity and mortality events.
Improve scientific understanding of
toxic algal blooms and human health
risks. REPORT IRL algal bloom status
and trends.

HAB-3: Continue funding and scientific
partnerships to understand HABs toxicity
and risks to human and wildlife health.

Climate Change
(CO)

CC-1: Track state, national and
international actions and research
concerning climate change issues that
affect the Indian River Lagoon.

Support and implement

CC-2: Support Indian River Lagoen
based research that considers and
integrates global climate chanigsues
and seeks practical scientific,
technologial and public policy solutions

policies and strategies
developed to address
impacts resulting from
climate change irhe
Indian River Lagoon.

CC-3: Provide information to local

governments and residents of the Indiap

River Lagoon region about impacts of
climate change and actions they can ta
to reduce these impacts.

«Climate Ready
Estuary

RESEARCH IRL riskbased

Climate Ready Estuat¥: Prepare a Risk
Based Vulnerability Assessment and
Adaptation Plan for the IRL]

vulnerabilities to climate change and s
level iise to make informed adaptation
planning decisions. RESPOND to
threats and opportunities. Make
management decisions that improve IF

ea
Climate Ready Estuar®: Identify
opportunities to integrate infrastructure
RESILIENCEinto community planning.
R

RESILIENCE to storm events and long
term risks. REPORT findings and
scientific advancements to partners in
the IRLNEP Managment Conference
and communities.
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Invasive Fauna
and Flora (IFF)

IFF-1: Support the inventory and

assessment of namative invasive fauna
and flora within the Indian River Lagoorf
basin.

IFF-2: Support development and
implementation of management plans fi
eradication or control of nenative
invasive plants and animals foundtire
Indian River Lagoon region.

IFF-3: Coordinate the formation of

“Rapid Assessment” teams to assess thje

extent of recently discovered invasions
and provide recommendatiofts
management or eradication.

Identify, control or
eradicate invasive, nen
native fauna anddka in the
Indian River Lagoon.

IFF-4: Engage residents in managemen
and eradication of exotic invasive speci
by providing standardized information tg
residents of the Indian River Lagoon

region about nomative invasive plants
and animals and their management ang
eradication.

PS

Invasive Species

IRL CCMP - Looking Ahead to 2030

Invasive Specied Support the inventory an
assessment of invasive fauna and flora wit
the IRL watershed.

d
hin

REMOVE invasive species from the
IRL, its contributing waters, and its

IFF-3 and IFF4 combined into Invasive
Specie?

watershed. Conduct RESEARCOo
improve management and understand
of invasive species in the IRL watershg
to help RESTORE native habitats and
communities. Be prepared to RESPON
quickly to eradicate newly introduced
invasive species.

ng

ednvasive Specie&: Provide standardized
information to IRL partners aboirtvasive

\Bpeces and their eradication and
management. Prepare an early detection &
rapidresponse plan.

Public
Involvement and
Education (PIE)

PIE-1: Facilitate implementation of the
Indian River LagoonIRL)
Comprehensive Conservation and
Management PlarCCMP) through
public involvement and education.

PIE-2: Develop, implement and refine a|
communications plan to inform
stakeholders and government officials
about the resources of the Indian River
Lagoon, the economic and ecological
value of these resources and threats to
continued viability of these resources

the

Facilitate implementation

PIE-4: Increase public and governments
involvement in activities designed to
protect and restore the resources of the
Indian River Lagoon.

of the Indian River Lagoon
(IRL) Comprehensive
Conservation and
Management Plan (CCMP
through public involvement

and education.

PIE-5: Strategically prioritize and
implement public education programs
based on pollution potential, perceived
likelihood for behavior change, resource

Citizen
Engagement and

availability, andopportunities that arise.

Education

Communicatel: Facilitate implementation
of the IRL CCMP consistentith “One
Lagoon— One Community- One Voice”
mission.

REPORToN needs angdrogress and
educate and engage the public on the
need tacRESTOREand manage the
IRL’s natural resources. RESPOND to

Communicate2: Develop and implement an
IRLNEP multiryear Communication Plan.

opportunities to fund and implement
“hands on” opportunities for citizen
engagement that promote and produc
well-informed citizens and ecomunities

7

that become IRL ambassadors for
LagoonFriendly ™ behaviors.
REBUILD communitylagoon
connections that promote the identity,
well-being, and unigel qualities of IRL

Communicate3: Implement public educatior
programs including the “One Community
One Voice” initiative and student Envirothol
event to promote education, awareness,
community placebased identities and

communities.

LagoonFriendly™ behavors.
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IRL CCMP
Implementation

(F1)

Establish a modified
management structure that
will oversee the
implementation of the
Indian River Lagoon
Comprehensive

FI-1: Continue the Indian River Lagoon
Advisory Board’s role of oversight,
monitoring, and guidance of
implementation of the IRL CCMP.

Conservation and
Management PlariRL
CCMP) and provide for an
organization to support its
activities

FI-2: Continue measurement of progres
of CCMP implementation activities.

v)

CCMP
Implementation
and Financing

IRL CCMP - Looking Ahead to 2030

IRL communities, partners, and citizen
work in cooperation to align their
individual and collective interests and

Implementationl: Develop a finance plan
for CCMP development and implementatio
project and program funding, and program

sdelivery with a focus on restoration,
scientific research, monitoring, and citizen
engagement!

>

actions to take RESPONSIBILITY to
achieve the “One LagoonOne
Community— One Voice"mission.
Identify, fund, and implement CCMP
projects and actions to RESTORE the

Implementatior3: Provide CCMP technical
support and assistance including
development and maintenance of a lagoon|
wide projects plan, GIS maps of assets, an
updates/revisions of CCMP:

IRL. Align CCMP activities to provide
enhancedRESLIENCE for the IRL and
its human communities.

Implementatior2: Update and revise as
necessary the IRL Economic Valuation
Study.

DataAnd
Information
Management
Strategy (DIM)

DIM-1: Continue projects arstrategies
related to data and information
management.

DIM-3: Improve public access to
published research and reports sfietd
the Indian River Lagoon.

Develop and implement a
strategy to coordinate the
management and
dissemination of data and
information concerning the
Indian River Lagoon

DIM-4: Ensure appropriate water qualit]
and benthic data and information

concerning the Indian River Lagoon is
entered into and available through the
storage and retrieval (STORET) systen]
or its successor.

Monitoring
(MON)

To develop andnaintain a
monitoring network which
will provide adequate and
reliable data and

MON-1: Continue pojects related to

monitoring the resources of the Indian
River Lagoon and address gaps in data
needed.

information on water
quality, sediment quality
and the biological resource

MON-2: Continue the Citizens Water
Quality Monitoring Program.

as

Monitoring and
Data Sharing

Monitoring 1: Develop a comprehensive IR
monitoring plan/

=

Monitoring-2: Monitor IRL indicators at
appropriate spatial and temporal scales to
understand the status and trends associate
with key indicators of the system's health.

Monitoring-4: Identify, develop, and apply
nextgeneration smart sensors, remote
sensing technologies, big data analytics, al
surveillance components to monitor and
deliver an IRL water quality dashboard in
real time.

hd

Coordinate IRL monitoring, data
sharing, and mapping throughout the
IRL and its watershed. RESPOND to

gaps in monitoring and data collection
and the need to evaluate trerzahsl

changes. REPORT the shared findings

from the IRL monitoring network to

inform IRL partners and stakeholders
about status and trends related to the
health of the IRL.

Montioring-3: Support expansion of and
adequate funding for the IRCitizens Water
Quality Monitoring Program.
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of the Indian River Lagoon
to support mapping,

modeling and management
decisions.

MON-3: Provide support for the
development of a triennial report on the
stae of the Indian River Lagoon.

State of the
Lagoon

Collect, synthesize, and analyze IRL
data and RESEARCH findings to
develop d'State of the Lagoon
Technical Report” that addresses the
health of the IRL, ecosystem stressors
indicators, and trends. REPORT the
findings. Apply the findings to advise
CCMP updates and revisions.

State of the IRLL: Provide support for a
“State of thd_agoon Technical Report”to b
released every ten years.

D

Indian River
Lagoon
Scientific
Research (SR)

SR-1: Create an Indian River Lagoon

Science and Management Working Graup

charged with the development and
implementation of a scientific research
vision and implementation strategy for
the Indian River Lagoon. This strategy
should be consistent with and
complimentary to statewide research
strategies identified by the Florida
Coastal and Ocean Resources Council
ard national coastal priorities.

SR-2: Include the value of scientific
research in any studies of the IndRiver
Lagoon regional economy.

Development of a scientifig
research vision and
implementation strategy fo
the Indian River Lagoon

SR-3: Expand and diversify funding for
scientific resesh in the Indian River
Lagoon.

Innovation1: Work with IRLNEP IRLP,
industry leaders, economic development
organizations, and startup
incubators/accelerators to help drive IRL
regional economic, technology, and talent
development(

RESEARCH innovative technologies

Innovation2: Continue to support and
develop a water technology directory for th
www.onelagoon.org websité:

and emergence of commercial
opportunities that will assist with
restoration and steardship of the IRL.
REPORT findings. RESPOND to

Innovation3: Evaluate options for a regular
sustainable, and cesffective water quality
monitoring network using autonomous
sampling.

industry needs and desires to
communicate more effectively with IRL
partnersWork with industry and

economic development partners to

Innovation4: Advance the 10 scientific
RESEARCH priorities identified by the
STEMAC in the 2018 Looking Ahea€d
Science 2030 Report. Work with IRL

o=

Science position Florida and the IRL region as ppartners to seek funding to implement
Technology and leader in clean water innovation priority RESEARCH projects within the 10
Innovation research, and technology developmen| priorities.
EIAR-1: Inventory existing rapid
assessment and response programs wighin Emergencyl: Evaluate the role and ability ¢
thelndian River Lagoon region and J the IRLNEP to assist local communities an
identify classes of incidents not addresqed emergeng management agencies in times
by these programs. Identify the role of the IRLNEP during | emergencies that impact the IRL.
EIAR-2: Create and maintain an emergencies that impact the IRL and ifs
inventory of support services and communities. Develop coordinated
Rapid assessment of and | equipment available within the Indian plans with IRLNEP Management
Environmeral response to significant River Lagoon region. Conference partners and responsible
Incident environmental incidents EIAR-3: Develop assessment and local, state, and federal entities to
AssessmenAnd | that may affect the responsetrategies and protocols for Emergency prepareRESPOND andRECOVER
Response resouces of the Indian significant environmental incidents not | Preparation and | after an emergency in the IRL
(EIAR) River Lagoon. addressed bgxisting programs. Response watershed.
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EA-1: Undertake an analysis of the
economic benefits of the Indian River

Lagoon to the economy of the region or} a

recurring basis.

IRL CCMP - Looking Ahead to 2030

Update RESEARCH on IRL economic
value and trends, at least every five
years or as needed, in response to ab
economic changes, threats, and
opportunities. REBUILD humahuilt
infrastructure along the IRto be more
LagoonFriendly™, more sustainable,
and more resilient. RESPOND tos21
Century changing environmental,
economic, and societal needs,
challenges, and opportunities. REPOR
regularly to the IRL regional business
and economic development comrityn

Vibrant Communitiesl: Work closely with

uplong the IRL to ensure effective cooperatipn
and communication associated with CCMP
implementation|
Vibrant Communitie2: Update the IRL
economic analysis produced by the Treasyre
Coast and East Central Florida Regional
Planning Councils every five years!
Vibrant Communities3: Promote lagoon
Trelated nature and heritage tourism
development for residents and
visitors.

Hydrodynamics

Vibrant 21st to ensure that CCMP implementation | Vibrant Communitieg}: Conduct community
Economic Century advances the “One LagoerOne planning workshops to plan for Vibrant 21st
Analysis (EA) Communities Community— One Voice"mission. Century communities.
Hydrology-1: Support advancements in
hydrological model development,
verification, and applicatiori/
Hydrology-2: Apply the best available
models to better evaluate connectivity
Conduct RESEARCH to improve between IRL sutbasins. REDUCHegative
understanding of the IRL watershed, | impacts of road corridors and causeways.
groundwater, and hydrology and
hydrodynamics to improve decision Hydrology-3: Continue evaluation of option
making for management of land use | to enhance water flow through engineering
Hydrology and impacts to water and reduction of loads solutions that have well defined water qualjty

of nutrients and other contaminants.

and ecological outcomes.

Legacy Loads and

Healthy Sedimentg

REMOVE and/or REDUCE muck in th
IRL to REDUCE the legacy load of
nutrients and contaminants and impro
water clarity RESTORE healthy natura
sediments to support seagrasses and
associated communities, shellfish, ang
healthy benthic communities.

Legacy Loadsl: Complete muck mapping o

the entire IRL, prioritize and implement

muck dredging or management projects, and

e REDUCE source contributions of sediment
and biomass that result in muck formation.
EA

| Legacy Load®2: Continue to couple

dredging projects to evaluate and optimize
the dredging process:
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Legacy Loads3: Track emerging
technologies, innovative approaches or
alternatives to dredgingauck capping,
upstream controls of muck transport, more
efficient approaches to dewatering, enhang
pollutant removal in posdredge water, and
enhanced muck management to improve
process efficiencyREDUCECcosts, and
identify beneficial uses of muck residuals.

Contaminants of
Concern

Conduct RESEARCH to identify
sources and loads of known
contaminants and contaminants of
emerging concern to bettenderstand

Contaminants of Concerfh: Monitor and
RESEARCH:to better understand
contaminants of concern within the IRL
system.

potential ecological, wildlife, and
human health risks. Identify
mechanisms to REDUCE or REMOVE
these contaminants from the system.
REPORT findings and RESPOND to
protect human health and wildlife.
Identify and remediate contaminated
sites.

Contaminants of ConceiZt Implement
actions toREMOVE orREDUCE
contaminant loads to the IRL systern.

Filter Feeders

Filter Feedersl: RESEARCH spatially
explicit data on the extent and condition of
existing filter feeder habitat!

Filter Feeder®: REPORT spatialkexplicit
data on denitrification potential associated
with existing natural and restored filter
feeder habitat, incorporated into maps and
online platforms|

Conduct RESEARCH to better

understand stressors and root causes
the decline of filter feeders in the IRL.
RESTORE selected bivalve populatiorn

Filter Feeders3: Develop and implement a
féilter feeder restoration and management p|

working with public, private, and
sindependent sector partners.

with a focus on restoring oyster and
clam populations to support and sustal

Filter Feede#: Develop a Habitat
nRestoration Plan for the IRL systefm.

goals for both habitat consetian and
sustainable commercial harvests.

Filter Feeders$: Restore filter feeder
communities to the IRL.

Living Shorelines

Conduct RESEARCH to identify key
locations along the IRL artdibutaries
that would benefit from living

Living Shorelinesl: RESEARCH and
REPORTsciencebased siting, planning,
design, and construction criteria!

shorelines. RESTORE natural
shorelines. REBUILD both natural and
hardened shorelines that have been

Living Shorelines2: Develop standardized
metrics and protocols for living shoreline
projects.
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impacted by erosion or storm surge.
Incorporate living components into
armored shorelines where a hybrid

Living Shorelines3: RESEARCH and
REPORT on shoreline characterization,
status, and information.

solutionis feasible and amenable to th
owner. REPORT the performance,

2 Living Shorelines4: Streamline permitting
for living shoreline projects..

value, and cogbenefit of living
shorelines as natural infrastructure tha
decrases stormsurge vulnerability and

Living Shoreliness: Incorporate living
t shoreline guidance into local comprehensi
plans.

e

contributes to coastal RESILIENCE.

Living Shoreliness: Develop a Habitat
Restoration Plan for the IRL system.

Spoil Islands

Update and revise the IRL Spoil Islang
Management Plan with a focus on
maintenance, habitRESTORATION

Spoil Islandsl: Create a central electronic
repository for spoil island maps, document:
andsources|

andislandenhancement, IRL water
quality improvements, and provision o
public access based on the best availg

Spoil Islands2: Update the IRL Spoil
Management Plan and implement identifie
bhrojects.

)

science and sound habitat manageme
principles.

ntSpoil Islands3: Develop a Habitat
Restoration Plan for the IRL system.

Connected Waterg
and Watersheds

Connected Waters: Incorporate the IRL
Halifax Planning Boundary area into all
IRLNEP discussions, CCMP action plans,
and CCMP implementation activities.

Connected Water®: Support expanded and
accelerated funding for Everglades
restoration!

Connected Watef8: Support expanded and
accelerated funding RESTOREhe St.
Johns River|

Conduct and share RESEARCH to
improve understanding and managem
of waters that influence the IRL.
RESTORE natural connections and

Connected Water4: Evaluate water quality

eiabitats and species composition around
inlets and develop management
recommendations!

water flow to reduce freshwater
discharges to the IRL. REPORT
regularly to IRLNEP partners working
in connected and adjacent waters and
watersheds. RESPOND to opportunitig
for shared projects and potential threa

Connected Waters: Better understand the
physical, chemical, and biological
implications, benefits, risks, and expected
outcomes of enhancing oceanic exchange
rgdevelop a pilot project, as appropriate.

and

Forage Fishes

RESEARCH forage fishbundance,
trends, and threats. RESTORE water
quality and natural habitats to sustain
abundant and diverse forage fish

Forage Fishe4: SupporRESEARCHand

assessments to identify and map suitable
habitats and spawning habitats for forage
fishes and track popation size and health.

populations and other species that
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depend on forage fish. REPORT the
importance of forage fish and trends in
their abundances to partnersd
stakeholders. Elevate public awareneg
and understanding of the importance @
forage fish to a healthy IRL.

sForage Fishe: Continue to support
f scientific assessments of forage fish
population size and healtfi.

TrashFree Waters

REDUCE trash by implementing a
lagoonwide trashfree waters campaigr
“Trash-Free Lagoon 2030.” Enhance
efforts to REMOVE trash by
coordinating with local organizations

TrashFree Waters 1: Identify and map IRL
hotspos for trash, develop education projeq
that REDUCE and/or REMOVE trash, and
seek funding for projects from the USEPA
TrashFree Waters Prograr:

and partners in the IRLNEP
Management Conference. REPORT
trash hotspots and trash removal succ
stories.

TrashFree Water2: Identify andREMOVE
esterelict boats and fishing gear throughout {
IRL.

Distinctive
Lagoon
Communities

Distinctive Communities1: For, Urban
Waters, ensure the higlensity human
population is Lagootrriendly ™.

RESPOND to the unique needs of thre

Distinctive Communitie®: For Working

Waterfronts, coordinate with local

communities to maintain the commercial u
e

be.

categories of IRL coastal communities
that contribute to the rich history,
culture, human diversitynfrastructure,
and economic value of the IRL
watershed.

Distinctive Communities3: For
Environmental Justice Communities, identi
the unique challenges angportunities
along the lagoon for underrepresented and
underserved communities.

Federal, State, and
Local Policy
Opportunities

Identify opportunities to align the
CCMP with local comprehensive plang
and land development regulations to
more effectively RESTORE the IRL.

Policy Considerationg: Work with local
governments to identify and prioritize CCM|
actions and incorporate into local planning
regulations and documents

)

Evaluate state and federal policies tha
may impact the ability to implement th
CCMP actions and coordinate with
agencies to determine policy

t Policy Consideration&: Evaluate state

2 policies that affect the IRL system and wor
with state agencies to revise or develop ne
policies to promote restoratiofi.

opportunities moving forward.
RESPOND to policy changes and new
policy opportuities. REPORT policy

Policy Consideration8: Evaluate federal
policies that affect the IRL system and wor
with federal agencies to revise or develop

~

best practices and success stories.

new policies to promote restoratianl.
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APPENDIX B. WASTEWATER MAPS
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APPENDIX C. AGRICULTURAL BMP ENROLLMENT

Implementation of Agricultural Best Management Pradices

The Florida Watershed Resation Act of 1999 directeBEP, FDACS, andNMDs to work together to
reduce pollution in Florida's waters, citing BMRsthe best way to accomplish this task. BMPs ae th
future of agriculture in Florida, and are guidelines advising producerschmariage the water, nutrients,
pesticidesherbicidesand other potential pollutants that agriculturesuseminimize impaston the

state's natural resourcd$irough the Office of Agricultural Water Policy (0WP), Florida Forest
Service, and Division of Aquaculture, FDACS develops, adopts, and gssidtgers in implementing
agricultural BMPs to improve water quality and conservation. AdoptedBinitially verified by

DEP as reducing nutrient loss to the environment. OAWP BMPs aresipeidblin commoditygpecific
manuals that cover key@exts of water quality and water conservation. The BMP categories include:

x Nutrient management practices that help determine appromtatee, rate, timingnd
placement of nutrients (both organic and inorgattighinimize impacts to water resources.

x Irrigation and vatertablemanagement practices that address methods fortimigtn reduce
water and nutrient losses to the environment and maximize the effisieand distribution of
water.

X Waterresourceprotection practicesuch as buffers, setbacks, and swales to redymeweent the
transport of nutrients and sediments from producticeas to water resources.

The Notice of Intent tomplementBMPsand BMP checklist are incorporated into each manual.
Information on the BIP manuals and field staff contact information barobtained at:
http://www.freshfromflorida.com/Division®ffices/AgriculturalWaterPolicy. Printed BMP manuals
can be obtained by contacting OAWP field staff.

OAWP outreach to solicit enroliment extends to all types of agui@iloperations but is more intensive
in BMAP areas because of the relationship of BMPs to the presumptiomgliance with water quality
standards in a BMAP area. FDACS field staff work with producers wle¢hem in the BMP program by
signing a Notice of Intent. Enrollment is based on the expectatiopriidicers recognize and address
the water quality and conservation issues associated with their operaffamscompletion of all
informaion in the BMP checklist, a Notice of Intemiust be signed by the landowner or the landowner’s
authorized agent (who may be the producer if the producer is nohtlenaer). Table C-1 summarizes
FDACS BMP Program enroliment within the IRLENP aréigure C-1 shows the agricultural acres
enrolled in the FDACS BMP Program in the IRLNEP area as of July 31, 2018.

Table C-1. FDACS BMP enrollment in the IRLNEP area

BMP Manual Acres Enrolled
Citrus 81,505
Conservation Plan Rule 1,316
Cow/Calf 133,448
Dairy 5,757
Equine 704
Fruit/Nut 11

Lake Okeechobee Protection Plan | 13,154
Multiple Commodities 25,156
Nursery 1,758
Row/Field Crops 38,813
Sod 1,275
Total 302,897
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Figure C-1. BMP enrollment in the IRLNEP area as of July 31, 2018
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FDACS OAWP Role in BMP Implementation and FollowUp

OAWP works with producers to submibbices of Intento implement the BMPs applicable to their
operations, provides technical assistance to growers, and digrdostshare funding, as available, to
eligible producers for selected practices. OAWRIeS up with growers through site visits to evatuat
the level of BMP implementation and record keeping, identify areas fooiement, if needed, and
discuss cosshare opportunities.

When DEP adopts a BMAP that includes agriculture, it is the agiaiproducer’s responsibility to
implement BMPs adoptday FDACS to help achieve load reductions. If land use acreage correcttbns a
BMP implementations do not meet the current agical load reduction allocation, it may be necegsar
to develop and implement additional projects and practicesdtiate ntrients from agricultural

nonpoint sources and will require additional funding sources and produdeippéidn. In that case,
FDACS will work with DEP and water management districts to idenpifyr@priate options for achieving
further agricultural loadeductions.

Section 403.067, Florida Statutes, requires that, where water quabitgmgoare demonstrated despite
the proper implementation of adopted agricultural BMPs, FDACS raastluate the practices, in
consultation with DEP and stakeholders, and modify them if necessary. @ogtivater quality
problems will be detected through the BMAP monitoring component and other DERsand w
management district activities. If a reevaluatibéthe BMPs is needed, FDACS will also include water
managementistricts and other partners in the process.

OAWP Implementation Verification Program

OAWP established an Implementation Assurance Pnogn&2005 in the Suwannee River Basin as part
of the multiagency/local stakeholder Suwannee River Partnershgary 2014, OAWP began to
streamline the Implementation Assurance Prograemsaire consistency statewide and across
commodities and BMP manuals. The Implementatiesurancd®rogram was based on interactions with
producers during site visits by OAWP staff aadhnicians as workload allowed. For the visisldfistaff
and technicians used a standard form (not BMP specific) developed in 2@Tdctised on nutrient
management, irrigation management, and water resource protection BiiPsicao all BMPs thavere
adopted by rule. Once completed, these paper forms were submi@@d\P staff and compiled into a
spreadsheet, and the data were reported annually.

On November 1, 2017, the OAWP’s Implementation Verification rule g@n&M-1, Florida
Administratve Codg became effective. Thenpblementation VerificatiofProgram provides the basis for
assessing the level of BMP implementation anddeniifying enrolled producers who require assistanc
with BMP implementation. The components of thlementatiorVerification Program arg1) site

visits, (2) implementation status reporting on common peastthat apply across all BMP manuéy
technical assistancand(4) external reporting. Implementation verification is confirmedidld staff
through site visits and by producers through annualseification of the common practices.

Site visits to agricultural operations by OAWP distaff and contract technicians are the most &¥kec
means to determine the level of BMP implementafitrese visits also provide an opportunity to identify
needs for assistance with implementation and eggotential improvements. Resource limitations
prevent site visits from occurring on all enrolled operations eweay, yand for that reason, site visite
prioritized. The program objective is for field staff to conduct\aés for 5-10% of active Notices of
Intent each year, with approximately 10% of the site visit locatioesteel randomly.

Per the inplementatiorVerification rule, each year producers participating in thePBMogram will be

requested to report on the implementation of common practices foofeeations. Lack of response
from enrollees with parcels in a BMAP area raisesgriority of the operain for a site visit from field
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staff. Where a need is identifie@AWP may facilitate technical assistance for thadpicer from UF

IFAS or other resources, including third-party vendbrsome cases, ceshare support may be
available. Data from producers and site visits bdélused to complete the OAWP’s annual report en th
status of BMHmMplementation as required by Section 403.0675(2), Florida Statutes.

BMP Enrollment Data and Manuals
OAWP maintains a database on the implementati@iMi?s for ppducers enrolled iBMP prograns
and creates spatial data that show agricultural BkMBlIment by manual statewide.

FDACS OAWP has adopted BMPs fmymmodities shown iffable C-2. TheBMPsare designed to
improve water quality while maintaining agriaual production. Each BMP manual covers key aspects
of water quality and water conservation. These raBnare located at
https://www.freshfrombrida.com/BusinesServices/\Water/AgricultureBestManagemenPractices

Table C-2. FDACS BMP manuals

Manual Adoption Date | Rule Reference | Next Review
Cow/Calf 2009 5M-11 Under Review
Sod 2008 5M-9 Under Review
Specialty Fruit and Nut 2011 5M-13 Under Review
Equine 2012 5M-14 Under Review
Citrus 2013 5M-16 Under Review
Nursery 2014 5M-6 2019
Vegetable and Agronomic Cropg 2015 5M-8 2018

Dairy 2016 5M-17 2021

Poultry 2016 5M-19 2021

Small Farms Pending Pending Pending
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APPENDIX D. LETTERS AND RESOLUTIONS OF SUPPORT
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