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Executive Summary 
The IRLNEP strategy for habitat conservation and restoration is based on a decision framework that 
represents a multi-tiered and iterative strategy to create and sustain a habitat restoration 
community of practice (HRCoP) that is science-based, outcome-driven and dedicated to excellence. 
IRL habitat restoration activities will be driven by site-speci�ic opportunities, the capacity of 
restoration practitioners, the level of support from IRL communities, and available funding. 
Enhanced communication, coordination, and cooperation will be required among the HRCoP to 
implement a long-term and comprehensive delivery of habitat restoration activities that align with 
and meet the goals of the IRL CCMP (2019). Information and recommended actions in this 
document and other CCMP concurrence documents. 

Building a science-based foundation of habitat restoration best practices and sharing those 
practices throughout a HRCoP will continue to be an ongoing priority for the IRLNEP. To date, 
habitat restoration activities have focused on single projects with limited consideration for 
lagoonwide coordination and collaboration. Identi�ication of four regional restoration centers in the 
CCMP was the �irst step to identifying a lagoonwide infrastructure and institutional framework for 
the IRL HRCoP. That framework represented an on-ramp to convene a collaborative effort led by the 
IRLNEP and the IRL restoration community to develop a proposal and secure funding through the 
NOAA Transformational Habitat Restoration and Coastal Resilience grant program. Grant funding 
for �ifteen sites and ten project partners, valued at $9.4 million, began in October 2024 and will be 
ongoing through Fiscal Year 2027. 

Speci�ic metrics that de�ine habitat restoration success can be dif�icult to identify, quantify and 
attain. Restoration goals and measurable objectives are identi�ied for each habitat type identi�ied in 
the CCMP. The true measure of progress will be the attainment of the following IRL economic and 
quality of life characteristics: 

1. Water clarity is suf�icient to support and sustain seagrass survival and growth.

2. Water quality is safe for year-round swimming and recreational activities.

3. Fin�ish and shell�ish populations are abundant and safe for human consumption.

4. Living resources support world class recreational �ishing and nature tourism.

5. IRL coastal communities are resilient to catastrophic events.

6. Economic bene�its of the IRL are diverse and sustainable.

7. Technology advancements and innovative strategies for estuary restoration make habitat
restoration more ef�icient, cost-effective and create new workforce development
opportunities to position Florida as a leader in coastal and ocean technology and
innovation.

The IRL is a human- dominated ecosystem with a diverse array of human-related stressors that vary 
in spatial and temporal scales throughout the IRL watershed. These include direct impacts from 
habitat alteration and destruction and indirect impacts from poor water quality on habitat structure 
and function. Because water quality declines and habitat loss or alterations exert profound impacts 
on IRL habitats and biological resources, the IRL water column is considered in this document as a 
habitat type. Improving water quality is the foundation for restoring and sustaining IRL habitats 
and species. 

This document is expected to evolve as new information is acquired. The primary target audience 
for the plan is the HRCoP, which includes non-pro�it organizations, academic research institutions, 
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public agencies, and citizen volunteers. An important goal of the IRLNEP is to help assemble, 
cultivate, and sustain this diverse community of practitioners as a uni�ied workforce that embraces 
communication, collaboration, coordination, and partnership as core cultural and operational 
values. Recognition that no single organization can succeed by working alone is a fundamental tenet 
of the IRLNEP Management Conference. 

For each of the habitat and community types addressed in this document, reasonable estimates for 
restoration activities have been identi�ied. For some habitat types, documentation of status and 
trends is known, or assessments are in progress. For other habitats, additional research is needed. 
Structural and functional aspects of habitat quality and sustained recovery of rare, threatened, 
endangered, endemic or species of economic importance represent an area of concern that requires 
further scienti�ic research and monitoring of trends at appropriate spatial and temporal scales.  

The IRLNEP recognizes that successful habitat restoration and species recovery are dependent on 
restoration of IRL water quality. Water quality improvements and restoration of healthy water 
quality and clarity conditions will remain a focus for the IRLNEP and a prerequisite for successful 
habitat restoration and species recovery into the future. 

Introduction 
The IRL was designated as an estuary of national signi�icance by the USEPA in 1990 and began 
functioning as a National Estuary Program (NEP) in 1991. In response to water quality declines, 
recurring harmful algal blooms (HABs) and negative impacts to estuary  and community health 

The IRLNEP was reorganized in 2015 with a new host agency, the IRL Council, created by interlocal 
agreement pursuant to Florida Statute 163.01. The IRLNEP has applied local, state and federal 
funding since that time to water quality and habitat restoration projects that are effective. Each year, 
the IRL Council and IRLNEP document program progress to the EPA via mid-year and end of year 
reporting, NEP Online Reporting Tool (NEPORT), and through regular communications with EPA 
Region 4 staff. The IRLEP also reports its progress, revenues and expenditures via an Annual Report 
available to the public at https://onelagoon.org/resources/.  

The IRL watershed boundary (including the 2016 IRL-Halifax boundary extension) is shown in the 
IRLNEP project boundary map (see Figure 1 below). This restoration strategy addresses the status 
of major IRL habitat types, de�ines the IRLNEP role, and provides priorities for restoration partners 
to explore as they go about their resource management efforts.  Speci�ic USEPA concurrence issues 
are addressed: 1. Identi�ication of relevant habitat types, key species and the goals or objectives that 
can effectively address them. 2. Potential impacts from recurring extreme weather events and other 
stressors to the study area. 3. Identi�ication of key activities to implement when habitats are 
impacted. 4. Identi�ication of lead implementors and other partners in habitat restoration activities. 
5. Where possible, timeframes for corrective actions are estimated alongside key milestones that
could be achieved. 6. Where these exist, restoration targets and performance metrics for restoration
work are identi�ied. 7. Where possible, potential changes in regulatory authority for state and
federal agencies and potential habitat impacts are noted. 8. The IRLNEP and partners estimate total
costs for implementing the water quality and habitat restoration goals of the CCMP range from
approximately $4 - $6 billion. The potential funding mechanisms and strategies for funding projects
to continue making progress are discussed in Strategies for Financing Indian River Lagoon
Restoration and Long-Term Stewardship, available at: https://onelagoon.org/wp-
content/uploads/Finance-Plan_FINAL_FullDocument_03-29-22-1.pdf . Funding availability,
challenges, and strategies for future funding are discussed in this document, beginning on Page 29.

https://onelagoon.org/resources/
https://onelagoon.org/wp-content/uploads/Finance-Plan_FINAL_FullDocument_03-29-22-1.pdf
https://onelagoon.org/wp-content/uploads/Finance-Plan_FINAL_FullDocument_03-29-22-1.pdf
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Figure 1. The IRL watershed boundary, including the 2016 IRL-Halifax planning boundary extension,  
which extends approximately 25 miles north of the legal IRL boundary.  

The speci�ic role of the IRLNEP in implementing this plan is to provide an organizational framework 
within the IRLNEP Management Conference to develop and sustain Lagoon-wide connected and 
collaborative leadership. The foundational guidance for the IRLNEP Management Conference to 
implement priority actions in the CCMP is best illustrated by the IRL CCMP Vital Signs wheel that 
identi�ies 32 Vital Signs of IRL health and ranks each vital sign based on the level of health concern 
identi�ied by the IRLNEP Management Conference. Figure 2 shows the Indian River Lagoon Vital 
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Signs Wheel, the heart of the IRL Comprehensive Conservation and Management Plan and the 
alignment with the IRLNEP “One Lagoon – Once Community – One Voice” mission.  

Figure 2. the IRL CCMP Indian River Lagoon Vital Signs Wheel. 

As part of the Vital Signs wheel, the IRLNEP Management Conference ranked each of the Vital signs 
based on level of IRL health concerns. Vital signs were grouped into 4 levels of health concern: 

LEVEL 1: CRITICAL — Condition threatens immediate and long-term prognosis for lagoon health. 
Indicators are unfavorable. Trend is negative. Immediate and aggressive intervention is 
urgently needed to stop and reverse trend.  

LEVEL 2: SERIOUS — Condition threatens long-term prognosis for lagoon health. Trend is 
unfavorable or uncertain. Favorable outcome is not expected without strategic intervention 
and long-term stewardship.  
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LEVEL 3: UNDETERMINED — Insuf�icient knowledge is available to inform decision-making and 
resource management for the Vital Sign. Research needs to be identi�ied, funded, and 
applied to resource management.  

LEVEL 4: STABLE or Improving Trend — Vital Sign is stable or trending towards improvement. 
Continued intervention is needed. Long-term stewardship efforts are expected to deliver 
favorable outcomes. 

Vital Sign Health 
Concern 

Consensus 
2019 

Health 
Concern 

Consensus 
2025 

ONE LAGOON 
Water Quality 
Impaired Waters 1 1 

Wastewater 1 1 
Stormwater 1 1 

Hydrology and Hydrodynamics 2 2 
Legacy Loads and Healthy Sediments (included muck) 2 2 

Atmospheric Deposition 3 3 
Contaminants of Concern 3 3 

Habitats 
Seagrasses 1 1 

Filter Feeders 2 2 
Living Shorelines 2 2 

Wetlands and Impound and Altered Marshes 2 2 
Spoil Islands 3 3 

Land Conservation 2 2 
Connected Waters and Watersheds 2 2 

Living Resources 
Biodiversity 2 2 

Species of Concern 2 2 
Invasive Species 2 2 

Forage Fishes 2 2 
Commercial and Recreational Fisheries 2 2 

Harmful Algal Blooms 1 2 
ONE COMMUNITY Healthy Communities 

Climate Ready Estuary 2 2 
Vibrant 21st Century Coastal Communities 2 2 

Trash-Free Waters 2 2 
Marinas and Boating 2 2 

Distinctive Lagoon Communities 3 3 
Emergency Preparation and Response 2 2 

ONE VOICE Communicate-Collaborate-Coordinate 
Monitoring and Data Sharing 2 2 

State of the Lagoon 2 2 
Science, Technology, and Innovation 3 2 

CCMP Implementation and Financing 1 1 
Citizen Engagement and Education 2 2 

Federal, State and Local Policy Opportunities 2 2 
Table 1 shows the level of health concern for each of the 32 CCMP Vital Signs based on a survey of  
Management Conference members in 2019 (n=45) and results of an updated survey in 2025 (n=81).  
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The IRLNEP identi�ied four broad goals in the original CCMP (1996) that were retained in the 2019 
CCMP revision. These goals will be retained without modi�ication  until the CCMP is revised (target 
date for revision is 2030. 

1. Attain and maintain water and sediment of suf�icient quality to support a healthy estuarine
lagoon ecosystem.

2. Attain and maintain a functioning, healthy ecosystem which supports endangered and
threatened species, �isheries, commerce, and recreation.

3. Achieve heightened public awareness and coordinated interagency management of the IRL
ecosystem.

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

Quantitative habitat restoration targets have not been established by the IRL scienti�ic community 
for most habitat types within the IRL and its watershed. Restoring habitats to some past reference 
period and with strict timelines for completion represents a strategy that is unlikely to be 
successful. The scale of physical and functional ecosystem alterations, continuing ecosystem 
impacts from human population growth and coastal development, uncertainties associated with 
project permitting, funding and the long-term impacts of storm events and sea level rise present 
formidable challenges for lagoonwide restoration planning.  

The current health status of the IRL is driven by coastal eutrophication and hydrological alterations 
associated with inadequate wastewater infrastructure and a historical shift away from natural 
wetland �iltration of stormwater to a network of channelized stormwater conveyances. Although 
seasonal algal blooms are a natural and common occurrence in the IRL, severe, long-lasting, and 
recurring  HABs are a new phenomenon. Since 2011, recurring HAB events have plagued the IRL 
through 2020 and exerted profound impacts on the composition of the IRL planktonic community, 
coverage of seagrasses, and characteristics of the IRL food web (Hall et al. 2022; Morris et al, 2022; 
Fuller et al, 2021; Galimany et al, 2021; Lopez et al, 2021; Lunt et al, 2021; Phlips et al, 2021; Sweat 
et al, 2021). Approximately 46,000 acres (58%) of seagrasses were lost with an 89% loss of 
coverage between 2011-2020 (Morris et al, 2022). 

The impacts of poor water quality on seagrass acreage and coverage were felt most acutely by the 
Florida manatee population. Over 1,600 manatees died between December 2020 through 2021. 
Over 50% of those statewide deaths were in Brevard County waters. Many deceased animals 
suffered from signs of malnutrition and starvation. An Unusual Mortality Event was declared by the 
USFWS in 2021 and remained active in 2025. Signi�icant loss of forage habitat for IRL herbivores 
and important habitats for a variety of invertebrate and �ish species will have long-lasting impacts 
to IRL biological resources and economic values. IRL species impacts and trends are being 
documented in peer-reviewed scienti�ic publications for the Gulf pipe�ish, Syngnathus scovelli, and 
evidence of malnutrition in IRL Atlantic bottlenose dolphin, Tursiops truncatus. Surveys by HSWRI 
to evaluate IRL dolphin health in 2023 found that the overwhelming majority (93%) were 
nutritionally compromised (68% underweight, 25% emaciated). Qualitative observations indicated 
that dolphins appeared more nutritionally stressed than prior years (Stolen et al. 2025). These may 
be symptoms of higher-level food web impacts related to recurring HABs and the loss of seagrasses 
from 2011 through 2022. Noke, et. al (2025) reported malnutrition and evidence of Alzheimer’s-like 
disease signatures in the brain transcriptome of IRL dolphins. These recent �indings highlight the 
urgent need to continue aggressive nutrient pollution reduction actions from all sources as a 
foundational restoration strategy. 
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The spatial distribution, acreage, and coverage of seagrasses is a primary indicator for IRL health. 
The encouraging news is that signi�icant local, state and federal investments to improve old and 
inadequate wastewater and stormwater infrastructure and reduce nutrient pollution are beginning 
to make a difference.  HABs have been less  frequent, intensive, shorter duration, and less damaging 
to seagrass recovery since 2021 and signs of incremental seagrass recovery have been reported 
since 2023. This correlates closely with early signs of seagrass recovery. Seagrass acreage and 
coverage are spatially variable and species speci�ic. Preliminary data from the SJRWMD and the IRL 
seagrass restoration community of practice suggest that sediment quality and presence/absence  of 
viable seed banks are important factors in�luencing seagrass recovery. A more detailed summary is 
available in the IRLNEP 2025 Annual Report (available online at https://onelagoon.org/).   

There continues to be an urgent need to align efforts to restore water quality with early efforts to 
restore important habitats that support IRL species and biodiversity. Habitat restoration activities 
in the IRL vary among habitat types and geographic regions. For example, mangrove and saltmarsh 
impoundment reconnection and restoration have been occurring for several decades. These efforts 
were championed by the SJRWMD, SFWMD, USFWS, FWC and local Mosquito Control Districts. 
Oyster reef restoration in the Mosquito Lagoon has been an on-going activity for over a decade. 
Projects initially spearheaded by The Nature Conservancy were expanded and sustained by the 
University of Central Florida, Coastal and Estuarine Ecology Lab. These oyster reef restoration 
efforts are now a common activity at multiple sites and with multiple restoration practitioners, 
including Marine Discovery Center, Riverside Conservancy, Brevard Zoo, Florida Oceanographic 
Society and other organizations.   

More recent initiatives have focused on restoration of living shorelines, recovery of the IRL clam 
population (Mercenaria mercenaria) and experimental pilot projects to replant seagrasses that were 
devastated by recurring HABs. Since 2015, the IRL Council has funded pilot-scale restoration 
projects through a competitive grants program administered by the IRLNEP. With IIJA funding, the 
IRLNEP now supports a Seagrass Nursery Network with �ive partners from throughout the 
watershed. These centers are actively growing seagrasses for use in restoration and research. The 
IRLNEP is hopeful that just as other habitats (shorelines, oyster reefs and clams) are recovering, 
that seagrasses will continue to rebound with ongoing efforts from the IRLNEP and its regional 
community partners. In 2024, the IRLNEP developed and secured a $9.4 million Transformational 
Habitat Restoration and Coastal Resilience grant award from NOAA Fisheries. The three-year grant 
included multiple restoration sites, multiple habitat types, and multiple subaward partners. Those 
habitat restoration activities are included as short-term (1-5 year) milestones within each habitat 
restoration section that follows. One overarching outcome of the NOAA grant award was to convene 
a Habitat Restoration Community of Practice (HRCoP) and sustain that community of restoration 
practitioners within the IRLNEP Management Conference.  

The following Vital Signs are addressed in this habitat restoration plan: Water and Sediment Quality 
(impaired waters, wastewater, stormwater, and legacy loads); Habitats (seagrasses, �ilter feeders, 
living shorelines, wetlands, spoil islands, land conservation); and Living Resources (hard substrate 
patch reefs to support biodiversity, forage �ishes, and commercial and recreational �isheries). 

https://onelagoon.org/
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Major IRL Habitats 
Water Column and Benthic Sediments 
Status: 
The water column is an important habitat that requires restoration considerations beyond the 
physical, hydrological, and chemical perspectives. The water column and its interface with 
sediments in the IRL creates a dynamic, three-dimensional environment that exerts strong 
in�luences on submerged habitats and species’ composition, distribution, and migration. Excessive 
nutrients in the water column help fuel algal growth and potential HABs that can alter food webs, 
shade out seagrasses, and/or release toxins that are harmful to wildlife and human health. As water 
quality is closely linked to the health of habitats, successful restoration of habitats in the IRL must 
start with improved water quality. Clean water is the foundation for healthy species, habitats, 
biodiversity, and a resilient ecosystem. 

FDEP follows a water quality assessment process to identify impaired waterbodies as they work 
with local stakeholders to develop and implement water quality improvement plans. Total 
maximum daily loads (TMDLs) were established in 2008 for dissolved oxygen, total nitrogen, and 
total phosphorus for the St. Lucie River and Estuary watershed, located at the southern end of the 
IRL. In March 2009, FDEP adopted TMDLs for the Indian River Lagoon and Banana River (FDEP 
2009). In 2013, FDEP adopted dissolved oxygen and nutrient TMDLs for eight segments of IRL 
tributaries including Addison Creek, Eau Gallie River, Crane Creek, and the St. Sebastian River 
(including the C-54 Canal).  

The TMDLs focused on the water quality conditions necessary for seagrass regrowth at the depths 
seagrass grew historically, based on a multi-year composite of seagrass coverage. The median depth 
limits of seagrass coverage in the IRL system have decreased over the years due to deteriorating 
water quality conditions.  

Utilizing adopted TMDLs, FDEP worked with a variety of stakeholders throughout the watershed to 
establish Basin Management Action Plans (BMAPs) for the IRL. BMAPS were adopted for the 
Banana River (updated 2021), Central IRL (updated 2021), Northern IRL (updated 2021) and St. 
Lucie River Estuary and Basin (updated 2023). In 2019 the Mosquito Lagoon Reasonable Assurance 
Plan (RAP) was adopted by FDEP secretarial order.  

While the entire IRL system is listed as impaired (with the exception of the southern IRL where 
impairment is linked to water conditions in the St. Lucie River and Estuary), there are hotspots 
where impairments are more pronounced and areas where water quality is generally better. The 
focus of water quality restoration is to reduce nutrients and pollutants from human-based sources, 
restore a more natural  freshwater-saltwater balance, and improve water �low to reduce 
vulnerability to low dissolved oxygen levels. 

One of the most challenging restoration considerations is how to restore natural water column 
communities once they are disrupted. In the decade following the 2011 Superbloom, the IRL was 
plagued by annual recurring algal blooms, some of which included HAB species that were rarely 
seen prior to 2011. Species like the brown tide organism Aureoumbra lagunensis, 
nanocyanobacteria, and nanoeukaryotes were dominant players in seasonal HAB cycles.  

The IRL has been impacted by land-based sediments, nutrients, and pollutants carried by 
stormwater conveyances. This process has resulted in an accumulation of �ine sand, silt, and clay 
sediments that form a “muck,” which increases turbidity during wind and storm events, �luxes 
nutrients, and creates a lagoon bottom that is not conducive to seagrass, shell�ish, or benthic 
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invertebrate growth (Table 1 below, Tetra Tech, Inc. and Closewaters, LLC 2020). In 2009, SJRWMD 
mapped muck sediments from Wabasso in Indian River County to the northern Brevard County line 
(Nova Southeastern University 2009). In 2018 and 2019, the Florida Institute of Technology 
evaluated muck deposits throughout Brevard County (Table 1). Muck is not distributed evenly, and 
while efforts to map muck have been initiated in Brevard County and other locations, 
comprehensive muck maps have not been completed for the entire IRL system. 

Table 2. Muck Acreages in the IRL System (Tetra Tech, Inc. and Closewaters, LLC 2020) 

Muck Reduction 
Targets 

Open 
Banana 

Banana 
Canals 

North 
IRL 

North IRL 
Canals 

Central 
IRL 

Central 
IRL Canals 

Mosquito 
Lagoon 

Muck area (acres) 1,276 752 3,035 51 59 37 398 

Muck flux 
(pounds of total 

nitrogen per year) 
281,148 112,800 233,992 7,650 40,226 5,550 7,164 

Funded dredging 
sites (acres) 223 0 251 0 0 0 0 

Flux from funded 
dredging sites 

(pounds of total 
nitrogen per year) 

123,723 0 85,325 0 0 0 0 

Flux reduction 
from funded sites 
(pounds of total 

nitrogen per year) 

86,606 0 59,728 0 0 0 0 

Percent of total 
flux reduced by 

dredging the 
funded sites 

31% 0% 26% 0% 0% 0% 0% 

Benthic �luxes of nitrogen and phosphorus from muck are estimated to contribute more than 30% 
of the annual nitrogen and phosphorus loading to the IRL (Fox and Trefry 2018 and 2023, Tetra 
Tech 2019).  

Fox and Trefry (2023) found that in studies since 2011, low oxygen, sul�ide-rich environments with 
high benthic nutrient �luxes in northern IRL and the Banana River cultivated signi�icantly fewer 
infauna and much lower biodiversity than directly adjacent sediments having less organic matter. 
They and others (Bradshaw et al. 2020) also found that fewer ammonium oxidizing bacteria were 
found in organic-rich versus sandy sediments throughout IRL. This loss of biodiversity contributes 
to low oxygen, sul�ide rich sediments, which in turn, inhibits nitri�ication (Hendricksen and Kemp, 
1988), deteriorating ecosystem functions and impairing the recovery or recolonization of 
seagrasses, infauna and nitrifying bacteria (Eldridge et al., 2004). This self-reinforcing feedback 
loop can decrease how ef�iciently N and P are removed from estuaries.  
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Key Species: 

 Seagrass acreage and coverage is a key  indicator  of  both IRL water quality and sediment health. 
The water column and healthy benthic sediments  support a diverse community of organisms 
representing all life stages including �ishes, epifauna, infauna, sessile organisms, holoplankton, 
meroplankton, microalgae, and seagrasses. Species diversity is a key indicator of water column 
health. The frequency, intensity, scale and duration of harmful algae bloom (HAB) species is an 
indicator of nutrient over enrichment and poor water column health. 

Goals and Objectives: 

• To attain and maintain sediment quality to support natural and diverse communities of
benthic epifauna, meiofauna, infauna, seagrasses, and benthic macroalgae.

• To attain and maintain water quality to support natural and diverse communities of
planktonic species (holoplankton, meroplankton and nekton).

Key Activities: 

• Continue to support local and state efforts to reduce nutrient pollution and other pollutants
that enter the lagoon by improving wastewater infrastructure.

• Continue to support projects and programs focused on keeping nutrient-laden stormwater
runoff out of the IRL.

• Remove muck deposits at prioritized sites by dredging or sand capping to restore native
sediments that can support healthy epifaunal and infaunal communities.

• Continue to re�ine the timing and volume of large freshwater releases from Lake
Okeechobee and the surrounding watershed basin to improve water quality and stabilize
salinity regimes in the St. Lucie River Estuary.

Lead Implementors and Partners: 

Lead implementors for large-scale water quality projects include Florida’s water management 
districts, the USACE, counties and cities. The FDEP funds IRL water quality improvement and 
coastal resilience projects supported by annual appropriations from the FL Legislature 
(https://�loridadep.gov/comm/comm/content/dep-funding-opportunities). The IRLNEP will 
continue in its support role as a funding partner to the extent that funding continues to be available. 
The IRLNEP also maintains a list of potential partner projects that  are awaiting further planning, 
funding and implementation as counties and cities seek external funding from state and federal 
sources. 

Coastal Resilience Considerations and Effects on Habitats: 

• Monitor changes in water quality parameters as the result of increased temperatures and
rainfall as well as biological responses of organisms. Of primary concern are long-term
trends in temperature, dissolved oxygen, salinity, coastal acidi�ication, water �low and
patterns due to human-built infrastructure and sea level rise.

• Monitor species composition of planktonic communities for changes in species diversity,
and population size as may be related to key water quality parameters.

• An issue of emerging concern that represents a gap in the understanding of water quality
changes within the IRL is the process of coastal acidi�ication. The in�lux of nutrients,
primary nitrogen and phosphorous, in stormwater discharges and in settled muck deposits
increases hydrogen sul�ide, decreases oxygen, and increases acidity, making it dif�icult for
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calcium carbonate-dependent organisms to sustain their shells and other body tissues. 
Further research is needed into coastal acidi�ication effects on the water column and the 
biological responses of shell-building organisms. 

Proposed Action Plan Timeframe, Key Milestones for Completion: 

Implementation of projects and programs focused on water quality will continue to be strategic and 
opportunistic as funding is available. Recent estimates within Brevard County have muck coverage 
at 10% (Wagner, Coveney and Lumbard 2019).  Comprehensive mapping of muck has not been 
completed for other IRL counties. Success will be measured by volumes of muck removed and 
nutrient loads reduced by dredging or other muck management activities (i.e. sand capping). Recent 
data on muck nutrient �lux and hypoxia (Fox, unpublished) indicate that muck dredging, capping, or 
other management strategies will be most ef�icient and effective if focused on muck “hot spots” at 
deep holes and canals. 

Targets and Performance Measures: 

FDEP’s TMDLs have set lagoon-wide nutrient targets of TN at 3.34 pounds per acre per year; TP at 
0.546 pounds per acre per year; DO averages not less than 5.0 mg/L in a 24-hour period and never 
less than 4.0 mg/L. Some tributaries have additional targets assigned for fecal coliform levels.  

The IRLNEP CCMP established a goal to reduce muck coverage to less than 1% of the IRL bottom 
coverage with a decrease in muck �lux estimates by 90%. This is an aggressive target that will take 
many years, multiple projects, and signi�icant investment. Repeated management will be required 
until source controls are implemented on a more widespread basis.  

Table 3 identi�ies speci�ic IRLNEP action plan activities, targets, and timelines related to nutrient 
and pollution load reductions. The long-term outcome is water and sediment quality throughout the 
IRL to support seagrass survival and growth. Projected timelines for implementation are (short-
term 1-5 yrs; mid-term 6-10 yrs; long-term 10+ years). 

IRLNEP Actions Milestones & 
Targets Projected Timeline Primary Funding 

Sources 

Healthy sediments: 
Support muck 
management (dredging 
or capping) as priority 
sediment restoration 
projects. 

Prioritized deep 
muck sites; reduce 
muck distribution 
to less than 1% of 
bottom sediments 

Short to medium term: 
muck management at 
high priority sites.  

Long term: Achieve 
muck dredging or 
management target 

Federal, state, and local 
funding partnerships. 
Brevard County SOIRL 
Program; Seek funding 
opportunities with 
FIND to couple muck 
removal with 
navigational dredging. 

Healthy water column: 
Support stormwater 
projects that retain and 
treat stormwater 
before release to 
reduce loadings. Divert 
stormwater to St. Johns 
River. 

Implement 
stormwater 
infrastructure 
priority projects. 

Short to medium term: 
SJRWMD priority 
projects identi�ied in 
2024 feasibility report; 
completion of projects 
identi�ied in the 
Brevard County SOIRL 
project plan (2025). 

Annual state 
appropriations through 
the IRL Protection 
Program administered 
by FDEP. Resilient 
Florida program to 
address stormwater 
and �looding. Local 
cost-share projects 
funded by IRLNEP.  
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Long term: All major 
stormwater discharge 
sites have been 
improved to store,  
treat and reduce direct 
stormwater discharges 
to IRL 

Healthy water column: 
support local and state 
projects to reduce 
nutrients, sediments 
and other pollutants 
from entering the IRL 

 Achieve TMDL 
targets and BMAP 
projects.  Achieve 
water quality 
standards to 
remove impaired 
waters designation. 

Short to  medium  
term: BMAP and RAP 
project completion. 

Long Term: Evaluate 
BMAP progress and 
revise as needed.  

Local BMAP and RAP 
stakeholders. Funding 
through state 
appropriations and IRL 
Protection Program 
passed into law in 
2023 (Section 
373.4597, F.S)  

Supporting Restoration Plans and Activities: 

• Brevard County Save Our Indian River Lagoon Project Plan (2025 plan and draft 2026 plan
update. (https://www.brevard�l.gov/SaveOurLagoon/ProjectPlan).

• Indian River Lagoon basin BMAPS and support documents
(https://�loridadep.gov/dear/water-quality-restoration/content/basin-management-
action-plan-documents):

o IRL Banana River

o IRL Central Basin

o IRL North Basin

o St. Lucie River and Estuary

• Reasonable Assurance Plans (RAPs) Category 4b Assessments and Documentation

o Mosquito Lagoon (https://�loridadep.gov/dear/alternative-restoration-
plans/content/mosquito-lagoon-reasonable-assurance-plan-rap)

Seagrasses 
Status: 
Seven species of seagrasses are found in the IRL: shoal grass (Halodule wrightii), manatee grass 
(Syringodium �iliforme), turtle grass (Thalassia testudinum), widgeon grass (Ruppia maritima), star 
grass (Halophila engelmannii), paddle grass (Halophila decipiens) and Johnson’s seagrass (Halophila 
johnsonii). Each species has subtle but different optimum salinity requirements and likely 
differences in temperature tolerance and light requirements (IRLNEP 2019, Morris, et al. 2021). 
Note that NOAA Fisheries issued a �inal rule to remove Halophila johnsonii and its critical habitat 
designation from the Federal List of Threatened and Endangered Species in April 2022. This was 
based on genetic data showing that Johnson's seagrass is a clone of an Indo-Paci�ic species, 
Halophila ovalis. This document retains the nomenclature for Johnson’s seagrass for recognition 
purposes.  

https://www.brevardfl.gov/SaveOurLagoon/ProjectPlan
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Seagrass has served as the primary focus of estuarine restoration projects in the IRL due to its 
numerous ecological bene�its and the numbers of species that are dependent on it for both habitat 
and food. Long-term status and trends have been studied via lagoon-wide mapping using aerial 
photography and �ield monitoring via �ixed seagrass transects (Morris and Virnstein 2004, Yarbro 
2016). 

The overarching challenge for seagrass restoration began in the IRL in 2011 with the intense and 
long-lasting “superbloom” event that reduced seagrass distribution by 40% lagoonwide. IRL 
scientists believe that the superbloom marked a tipping point for the lagoon by shifting it from a 
seagrass-dominated system to a microalgae-dominated system. After an initial recovery period, 
additional algae blooms in 2016 and 2020 resulted in further areal loss (58%) of seagrass coverage 
when compared to 2009. Benthic macroalgae (particularly Caulerpa prolifera) has become the 
dominant submerged aquatic vegetation in many areas that once had extensive seagrass bed 
coverage, especially in the central region of the IRL where little seagrass recovery has occurred. This 
macroalgae serves to stabilize sediment and is an important nutrient sink when it is healthy and 
growing. However, macroalgae cycle nutrients quickly and many species are susceptible to summer 
heat stress. Once stressed, they die and rapidly decompose, reintroducing bioavailable nutrients to 
the water column providing fuel for microalgae blooms. 

In the southern IRL, seagrass extent increased between 1999 (7,807 acres [3,159.4 hectares]) and 
2009 (9,353 acres [3,785.0 hectares]). Signi�icant impacts from hurricanes and associated 
freshwater discharges occurred in 2004 and 2005. Impacts included decreases in cover, density, and 
burial by unstable bottom sediments. Seagrass status improved through 2009, as shown by 
increases in acreage, recruitment into barren areas, and transition from the diminutive Johnson’s 
seagrass and paddle grass to the hearty, canopy-forming shoal grass and manatee grass (Kahn 
2019). 

From  2009 through 2011, mapping data of the southern IRL indicated that seagrass coverage 
declined by almost 2,000 acres (809.4 hectares). In many of the areas where relatively dense 
seagrass acreage decreased, subsequent ground-truthing revealed the presence of sparse seagrass. 
These areas were also typically in deeper areas of the lagoon where photointerpretation was 
challenging. From 2011 to 2015 seagrass area in the southern IRL recovered from the previous loss 
and increased by approximately 2,000 acres (809.4 hectares). The recovery was short-lived and 
decreased by 2,688 acres (1,087.8 hectares) from 2015 to 2017. There was a small gain in seagrass 
of about 92 acres from 2017 to 2019 (37.2 hectares). Since that time, incremental improvements in 
coverage have occurred. 

In the northern IRL, seagrasses drastically declined between 2009 and 2011. During this period, 
31,916 acres (12,916.0 hectares) of seagrass were lost, comprising about 45% of the northern IRL’s 
total acreage mapped in 2009. Losses continued into the summer of 2012, associated with a series 
of phytoplankton blooms. Following these massive losses, the system showed signs of recovery, with 
a 12% gain in seagrass acreage between 2011 and 2013, returning the areal extent to 61% of what 
was mapped in 2009 (Morris, Chamberlain and Jacoby 2018). This gain continued in 2015 with a 
5,425-acre (2,195.4-hectare) increase from 2013 followed by a nearly 18,000-acre (7,284.3-
hectare) loss in 2017  (Morris, Chamberlain and Jacoby 2018). There was a loss of an additional 
5,097 acres (2,062.7 hectares) from 2017 to 2019 (Figure 13). 

Although HABs are considered the primary driver for the loss of seagrasses, many questions and 
concerns about other environmental stressors persist. One area of concern among some scientists 
and citizens is the long-term impacts of pollutants and toxicants. 



20 

Part of the knowledge gathered from historical seagrass restoration projects is the importance of 
selecting sites that will support growth and survival (Tetra Tech, Inc. and Closewaters, LLC 2020).  
Detailed criteria for success can vary among projects but returning both structure and function 
represent excellent targets. Realistically, the return of robust beds of seagrass is likely to take years, 
assuming that conditions continue to be as optimal as have been observed from 2021 – 2024. 

Key Species: 

• Seagrasses: shoal grass (Halodule wrightii), manatee grass (Syringodium �iliforme), widgeon
grass (Ruppia maritima), Johnson’s seagrass (Halophila johnsonii), star grass (Halophila
engelmannii), paddle grass (Halophila decipiens), and turtle grass (Thalassia testudinum).

• Seagrass dependent species include the threatened Florida manatee (Trichechus manatus
latirostris); endangered juvenile green sea turtles (Chelonia mydas); important recreational
sport�ish such as spotted seatrout (Cynoscion nebulosus), snook (Centropomus undecimalis),
red�ish/red drum (Sciaenops ocellatus), and a variety of forage �ishes including mullet and
pin�ish, as well as  a wide variety of commercially important invertebrate species.

Goals and Objectives: 

• To attain and maintain water and sediment of suf�icient quality to support seagrass recovery
and sustained health in order to expand seagrass acreage and coverage throughout the IRL.

• Monitoring the progress and performance of every project, understanding the causes for
failure and developing a robust set of seagrass restoration best practices that can be shared
among the community of restoration practitioners.

Key Activities: 

• Establishment of a lagoon-wide Seagrass Restoration Plan that complements Florida's 10-
Year Seagrass Restoration Plan, a legislative initiative (2023) led by Mote Marine
Laboratory, University of Florida, and the FDEP Aquatic Preserve Program

• Reduction of sediments, nutrients, and pollutants from all sources.

• Determine or update targets for key water quality parameters optimal to seagrass growth.
Restoration targets provide the foundation for identifying speci�ic goals for reducing
pollutant loads, which, in turn, supply details required for the design of facilities to store and
treat runoff or implement other remediation strategies (Morris, Chamberlain and Jacoby
2018).

• Identify conditions impeding seagrass recovery. Efforts to gauge spatial variation in key
drivers of seagrass recovery will aid development and execution of restoration strategies
(Morris, Chamberlain and Jacoby 2018)

• Assess the presence and severity of systemic and site-speci�ic threats to successful
restoration of seagrasses. For example, the highest priority for restoration should be given
to areas where water quality, especially water clarity, has been documented to be above the
thresholds necessary to sustain seagrass. At local scales, check that sediments appear
suitable; exposure to waves and boat wakes is minimal; damage from propellers, anchors,
and other human activities is unlikely; and protection from grazers is possible.

Lead Implementors and Partners: 

Lead implementors for seagrass restoration projects include FDEP, water management districts, 
counties, cities, universities, non-governmental organizations, private-sector companies, and 
volunteer citizen groups. There has been wide interest over the past several years from the region’s 

https://www.google.com/search?q=Mote+Marine+Laboratory&rlz=1C1SQJL_enUS878US878&oq=Florida+statewide+seagrass+restoration+plan&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRigAdIBCTEwMzU1ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwiE6qHixZySAxVaVzABHSOUAGsQgK4QegQIARAD&mstk=AUtExfDloXCdnLIxnGn7idGPIfx6kwTe_XS-Xm1H8IyFhcQqnLo_td1p5_Ut_cxnRhNXff3fylfRr2a-jeYdT6okPfsCyDBocLckDDYOARxvcofVUs7mTbGoZfanIPu17ABFoWwjYEJiXJuR1KvbMGIPrtYgd7sf8DCnT52QZVRG9CIzh4xkQ5A9_G8ozW8n8dPV9Zxy&csui=3
https://www.google.com/search?q=Mote+Marine+Laboratory&rlz=1C1SQJL_enUS878US878&oq=Florida+statewide+seagrass+restoration+plan&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRigAdIBCTEwMzU1ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwiE6qHixZySAxVaVzABHSOUAGsQgK4QegQIARAD&mstk=AUtExfDloXCdnLIxnGn7idGPIfx6kwTe_XS-Xm1H8IyFhcQqnLo_td1p5_Ut_cxnRhNXff3fylfRr2a-jeYdT6okPfsCyDBocLckDDYOARxvcofVUs7mTbGoZfanIPu17ABFoWwjYEJiXJuR1KvbMGIPrtYgd7sf8DCnT52QZVRG9CIzh4xkQ5A9_G8ozW8n8dPV9Zxy&csui=3
https://www.google.com/search?q=DEP+Aquatic+Preserve+Program&rlz=1C1SQJL_enUS878US878&oq=Florida+statewide+seagrass+restoration+plan&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRigAdIBCTEwMzU1ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwiE6qHixZySAxVaVzABHSOUAGsQgK4QegQIARAF&mstk=AUtExfDloXCdnLIxnGn7idGPIfx6kwTe_XS-Xm1H8IyFhcQqnLo_td1p5_Ut_cxnRhNXff3fylfRr2a-jeYdT6okPfsCyDBocLckDDYOARxvcofVUs7mTbGoZfanIPu17ABFoWwjYEJiXJuR1KvbMGIPrtYgd7sf8DCnT52QZVRG9CIzh4xkQ5A9_G8ozW8n8dPV9Zxy&csui=3
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Non-Governmental Organizations (NGOs) and citizen groups to have citizen volunteers become 
involved in seagrass restoration. This interest is expected to remain high as the IRLNEP seagrass 
nursery network continues operations, the regional community of restoration practitioners 
continues to successfully implement projects and develop information on best practices, and private 
sector companies continue to bring seagrass production facilities into operation.  

The IRLNEP will continue in its supporting role as a funding partner for the seagrass nursery 
network and support for restoration and research projects being developed. Each of the 5 sites on 
the map (Figure 3) were funded with EPA IIJB funds. 

   Figure 3: IRLNEP-funded seagrass nursery network 
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Coastal Resilience Considerations and Effects on Habitats: 

• It is likely that climate stressors will have profound impacts on seagrass distribution,
abundance, and survival. Changes in seasonal, annual, and decadal trends in water
temperature, salinity, pH, water depth, and nutrient loads are primary stressor concerns
with synergistic impacts that need to be studied and modeled to advise restoration
decisions.

• Boundaries for seagrass distribution along shorelines are expected to change as sea levels
rise and the light available to support seagrass growth (PAR – photosynthetically active
radiation) is altered.

• Expected increases in storm frequency and intensity may increase freshwater inputs to the
IRL from rains and stormwater runoff, which may alter seagrass distribution and density.

Proposed Action Plan Timeframe, Key Milestones for Completion: 

Implementation of projects and programs focused on seagrass restoration will continue to be both 
strategic and opportunistic based on water quality conditions being suitable and stocks of 
seagrasses, as well as funding for projects, continues to be available.   

Targets and Performance Measures: 
The IRL system has seagrass targets from the TMDLs for Banana River Lagoon, North IRL, and 
Central IRL, which are based upon light penetration in the lagoon, associated water quality 
parameters, areal coverage, and depth limits (Steward, et al. 2005). These targets are the goal for 
this Habitat Restoration Plan (Table 4). 

IRL Sub Lagoon Median Seagrass Depth 
Targets (meters) 

North IRL 1.5–1.8 
Central IRL 1.2–1.7 
Mosquito Lagoon 0.8–1.3 
Banana River Lagoon 1.4–1.8 

Table 5 identi�ies speci�ic IRLNEP action plan activities, targets, and timelines related to seagrass 
restoration and restoration research, Projected timelines for implementation are (short-term 1-5 
yrs; mid-term 6-10 yrs; long-term 10+ years). 

IRLNEP Actions Milestones Targets & Projected 
Timeline Funding Sources 

Continued IRLNEP 
support of the seagrass 
nursery network.  

5 IRLNEP-funded 
nursery sites are in 
full production 
supporting both 
out-planting and 
research on 
seagrass 
ecophysiology, 
�lowering, and seed 
production. 

Short term: Continue 
production; identify 
funding sources when 
IIJB funds sunset in 
2026.  

Mid-term: Optimize 
use of nursery 
infrastructure for 
seagrass research and 
restoration.  

IRLNEP Annual Section 
320; federal and state 
supplemental funding 
through annual 
appropriations; 
philanthropic 
donations; innovative 
revenue generation (to 
be determined). 
Evaluate opportunities 
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Long-term:  Evaluate 
expanded need for 
nursery life support 
infrastructure for other 
species and research 
priorities. 

for mitigation funding 
to support seagrass 
nursery operations and 
management costs. 

Phase 1 seagrass out-
planting  

Outplant a 
minimum of 47 
acres total at 
selected sites 

1-5 years NOAA funded habitat 
restoration project. 

Seagrass restoration 
performance 
assessment 

Evaluate project 
performance and 
new information to 
guide and 
prioritize future 
seagrass out-
planting activities 

Mid Term: Seagrass 
restoration 
performance 
assessment by 2030. 

Long Term: Continuous 
improvement in 
restoration practices; 
5-10+ years.

Federal, state and local 
funding. 

Individual species also have a range of eco-physiological traits that in�luence where they are found 
and should be considered in selection of restoration sites as shown in Table 3 below (Florida 
Museum of Natural History 2018) (SJRWMD 2020) (USFWS 1999) (Durako and Wettstein 1994) 
(Smithsonian Marine Station at Fort Pierce 2001) (Tyler-Walters and d'Avack 2015). 

Table 6. Seagrass Ecophysiological Traits 

Seagrass Species Depth Target (meters) Salinity Light Requirement 
Halodule wrightii Less than 2 10–25 parts per thousand 15–30% incident light 

Syringodium filiforme 1.5 20–36 parts per thousand 15–30% incident light 
Thalassia testudinum 1.5 High 15–30% incident light 
Halophila johnsonii Deep to shallow shoals Brackish to seawater 6–12% incident light 

Halophila engelmannii Wide-ranging to 40 High 6–12% incident light 
Halophila decipiens Greater than 2 Narrow range 6–12% incident light 

Ruppia maritima Less than 0.3 Low (not a true seagrass) High clarity/low turbidity 

Supporting Restoration Plans and Activities 

• IRLNEP NOAA Transformational Habitat Restoration and Resilience Project, “System-wide
habitat restoration through an integrated Community of Practice”.
https://onelagoon.org/what-we-do/noaa-habitat-restoration-grant/.

• Brevard County Seagrass Restoration Protocol (Fonseca, et. al, 2022).
https://www.brevard�l.gov/docs/default-source/soirl/brevard-county-seagrass-
restoration-protocol.pdf

• Florida Bivalve and Seagrass Restoration Consortium coordinated by FL SeaGrant and FDEP
(https://www.�lseagrant.org/research/bivalve-seagrass-restoration-

https://onelagoon.org/what-we-do/noaa-habitat-restoration-grant/
https://www.flseagrant.org/research/bivalve-seagrass-restoration-consortium/#:%7E:text=Seagrass%20communities%20provide%20a%20foundation,scale%20deployment%20of%20bivalve%20shellfish


24 

consortium/#:~:text=Seagrass%20communities%20provide%20a%20foundation,scale%2
0deployment%20of%20bivalve%20shell�ish.) 

Mote Marine Lab. Seagrass Restoration Technology Development Initiative 
(Initiative, 403.9334 Florida Statutes). 

Filter Feeders (Oyster Reefs, Clam Repopulation and Arti�icial Patch 
Reefs 
Status: 
Oyster reefs: Oysters are the most prevalent bivalve mollusks occurring in the intertidal and 
subtidal zones of the Indian River Lagoon system. Oysters attach to each other and to hard 
substrates to form reefs above the sediment (Boswell, et al. 2012). Considered Essential Fish 
Habitat (Boswell, et al. 2012), oyster reefs provide a suite of important ecosystem services including 
nursery grounds, refuge, and foraging areas to numerous species of �ish, invertebrates, and birds 
(Frazel 2013 ). Bivalve �iltration of suspended material and nutrients out of the water column 
contributes to increased water clarity (Brumbaugh, et al. 2006) and bivalve reef-building provides 
shoreline protection by stabilizing shorelines and acting as natural breakwaters (R. D. Brumbaugh, 
et al. 2006, Boswell, et al. 2012). 

Once a major component of the benthic communities of subtropical estuaries and coastal bays, 
many bivalve populations have drastically declined over the past 200 years (R. D. Brumbaugh, et al. 
2006). Globally, oyster populations have declined by 85% of their historical range (Beck, et al. 
2011). Initial degradation and loss of vertical relief, typically from oyster harvesting pressure, is 
thought to have made oysters more susceptible to stressors, making recovery more challenging 
(Boswell, et al. 2012). Contributing factors to the deterioration include over-exploitation, poor 
estuary conditions, boat wakes, and parasites/diseases (R. D. Brumbaugh, et al. 2006a).  

The Nature Conservancy has been a leader in both large- and small-scale oyster reef restoration for 
many years. In 2006, The Nature Conservancy and NOAA published a practitioners’ guide for the 
design and monitoring of shell�ish restoration projects (R. D. Brumbaugh, et al. 2006b). In 2019, The 
Nature Conservancy and Society for Ecological Restoration published guidelines for shell�ish reef 
restoration (Fitzsimons, et al. 2019). In 2021, The Nature Conservancy published the Oyster 
Fisheries and Habitat Management Plan for the Pensacola Bay System.  

Restoration of and research on oyster reefs has been an ongoing effort in the Mosquito Lagoon for 
over �ifteen years. The effort has been led by University of Central Florida with many partners and 
over 60,000 volunteers. The initiative has restored more than 90 intertidal oyster reefs. University 
of Central Florida has documented positive impacts beyond the restoration footprint to include 
stabilized sediments, bene�its to seagrasses, and contribution to scienti�ic knowledge about oyster 
restoration best practices (Arnaldi, Walters and Hoffman 2018, Chambers, et al. 2018, Morris, et al. 
2019). 

In recent years, oyster restoration projects have been implemented by numerous organizations 
including Brevard Zoo, Brevard County Save Our Indian River Lagoon Program, Florida 
Oceanographic Society, The Riverside Conservancy, and others. In 2021, Brevard County completed 
the Brevard County Oyster Habitat Suitability and Rehabilitation Success Plan (Hansen 2021). The 
content of the plan aligned with others in Florida (Barnes, et al. 2007, Boswell, et al. 2012). Large-
scale clam restorations were pioneered by University of Florida, working with the non-pro�it 
Coastal Conservation Alliance (CCA) and other partners, with funding from the IRLNEP. This effort 
has grown over the past decade to include a variety of volunteer groups that have widened efforts 

https://www.flseagrant.org/research/bivalve-seagrass-restoration-consortium/#:%7E:text=Seagrass%20communities%20provide%20a%20foundation,scale%20deployment%20of%20bivalve%20shellfish
https://www.flseagrant.org/research/bivalve-seagrass-restoration-consortium/#:%7E:text=Seagrass%20communities%20provide%20a%20foundation,scale%20deployment%20of%20bivalve%20shellfish
http://www.leg.state.fl.us/STATUTES/index.cfm?App_mode=Display_Statute&Search_String=&URL=0400-0499/0403/Sections/0403.93344.html
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for clam restoration throughout the region. Techniques being used to repatriate clams include both 
volunteer  out planting and the use of drones to distribute seed clams over targeted areas.  

Clams: Unlike oysters, clams live within the sediment, do not colonize and do not form structural 
habitat. Clams are a key �ishery resource and within the softbottom community, clams in�luence 
species composition, sediment characteristics, and �iltration of water (McKeon, et al. 2015). Clams 
and other softbottom infauna species are susceptible to impacts from human activities and 
therefore serve as important biomarkers of anthropogenic impacts (McKeon, et al. 2015). Studies 
have shown that hard clams on the Florida east coast grow more rapidly, spawn more frequently, 
and die at a younger age than their northern counterparts (Arnold, et al. 1991). 

Recent attention has focused on the potential water quality bene�its of restoring clam populations 
in the IRL. In a study from Smithsonian Marine Station (Gallimany et al. 2017), researchers 
con�irmed that oysters �iltered water more ef�iciently than clams. However, documentation of clam 
�iltration rates made them attractive as a possible restoration species in areas where additional 
water quality improvements were needed, particularly in areas where organic matter was present 
in high amounts.  

Additionally, management of bivalves and bivalve habitat has been focused on recreational and 
commercial �ishing while overall bivalve ecology that contributes to maintaining healthy 
populations has been ignored (R. D. Brumbaugh, et al. 2006). 

Arti�icial Patch Reefs: More recently, IRL historic archival photos from the late 1800’s and early 
1900’s showed the extent of coquina rock outcroppings along IRL shorelines. Commercial �ishers 
also documented submerged coquina reef outcropping. Photo documentation of this once common 
habitat has prompted the IRLNEP to include the placement of small arti�icial patch reefs as pilot 
study sites to provide substrate for �ilter feeders, fouling organisms, and a refugia for forage �ishes 
and other �ish species of both commercial and recreational value. 

Key Species: 

• Eastern oysters (Crassostrea virginica) and hard clams, (Mercenaria mercenaria) form much
of the basis for the IRL �ilter feeder community, however, there are approximately 156
species of bivalves in the IRL (Mikkelsen, et al. 1995). This includes clams, oysters, mussels,
arks, cockles, coquina and other shell�ish types.

• Many species of forage �ishes and juvenile game�ishes are dependent on oyster reefs and
other hard reef structures for food and habitat. Other important species include a wide
variety of crabs, shrimp and other crustaceans, worms, benthic organisms and wading birds.

Goals and Objectives: 
• Attain and maintain water, substrate type, and sediment of suf�icient quality to support

healthy and diverse bivalve communities.

• Expansion of acreage and coverage of healthy live oyster reefs and clam beds suf�icient to
deliver desired ecological and economic bene�its in support of vibrant and sustainable
commercial clam and oyster �isheries.

• Evaluate the value of small patch reefs that are deployed under docks to support biofouling
communities and provide refugia for forage �ishes and �ish species of special recreational or
commercial concern.

Key Activities: 

• Engage with community groups and restaurants to recruit volunteers for oyster and clam
restorations in the IRL.
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• Continue experimentation to limit the use of plastics in materials used in IRL restorations.

• Continue to explore innovative technologies such as the use of drones, living docks,
mineralization techniques, etc. to enhance colonization in the IRL.

• Restore oyster and clam abundance, including spawning stock, to support a regional larval
pool suf�icient for healthy recruitment levels to subtidal and nearshore oyster reefs and
clam �lats.

• Deploy small arti�icial patch reefs under docks to provide hard substrate for fouling
communities and refugia for a variety of �ish species.

Lead Implementors and Partners: 
Lead implementors for �ilter feeder restoration projects include agencies, counties, cities, 
universities, non-governmental organizations and citizen groups. There is wide interest, 
particularly from citizen groups for volunteer opportunities in clam and oyster restoration. Interest 
is expected to remain high as restoration efforts continue. The IRLNEP will continue in its support 
role as a funding partner and source of technical support to assist in ensuring a ready supply chain 
of materials and volunteer opportunities. 

Coastal Resilience Considerations and Effects on Habitats: 

• Research is needed to determine the potential severity of coastal and ocean acidi�ication on
species that form calcareous shells as well as to determine the effects of rising sea levels on
reef-forming communities (i.e., whether oyster reef can vertically grow to keep pace with
rising sea levels, etc.)

• Storm activity and rising sea levels are increasing shoreline erosion. Due to their buffering
ability, utilizing oyster reefs in tandem with wave breaks and other shoreline protections is
bene�icial to enhancing resiliency.

Proposed Action Plan Timeframe, Key Milestones for Completion: 

Implementation of projects and programs focused on �ilter feeders will continue to be strategic and 
opportunistic as funding is available. The IRLNEP will continue its focus on the IRL community of 
restoration practice and continue funding projects and programs aimed at community-based 
restoration projects that engage volunteers in �ilter feeder restorations. Municipal and county 
projects will be considered as opportunities arise.  

Targets and Performance Measures: 

De�inition of success depends upon the nature of the habitat restoration. The Nature Conservancy 
published a comprehensive handbook for the monitoring and assessment of oyster habitat 
restoration projects (Baggett et al. 2014). The handbook provides details of universal metrics that 
should be monitored for all oyster restoration projects, as well as a set of guidelines for assessing 
optional restoration goal-based metrics. Performance criteria for the universal metrics are based 
upon assessment of reef height, successful recruitment, and oyster density present at various post-
construction timeframes (Baggett et al. 2014).  

Table 7 identi�ies speci�ic IRLNEP action plan activities, targets, and timelines related to oyster reef 
and arti�icial patch reef research and restoration. Projected timelines for implementation are 
(short-term 1-5 yrs; mid-term 6-10 yrs; long-term 10+ years). 
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IRLNEP Actions Milestones Targets & Projected 
Timeline 

Primary Funding 
Sources 

Restore Oyster reefs Restore oyster 
reefs within the 
historic range of 
occurrence. 
Evaluate siting, 
design and 
construction 
options for 
performance. 

Short term: restore 6.7 
acres of oyster reefs 

Mid to long term: 
Restore oyster reefs at 
priority locations to 
provide essential �ish 
habitat and shoreline 
resilience 

NOAA and other 
federal, state, and local 
funding sources 

Restore hard clam 
population 

 Support efforts to 
repopulate the IRL 
hard clam 
population. 
Support 
restoration 
aquaculture, and 
revival of 
commercial harvest 

Short term: Repopulate 
21 million clams. 

Mid to Long Term: 
Repopulate 1 billion 
clams.  

NOAA and other 
federal, state, and local 
funding sources. CCA 
Florida, Blair Wiggins 
Outdoors, the UF 
Whitney Lab and 
FWC Indian River 
Lagoon (IRL) Billion 
Clam Initiative. 

Deploy arti�icial patch 
reefs under docks 

 Deploy patch reefs 
under public and 
private dock to 
support fouling 
communities and 
refuge spaces for 
�ish and 
invertebrates 

Short-term: Provide 
hard reef structure to 
support 1,728 square 
feet (3 Spartan Reefs) 
to support fouling 
communities 

Mid to long term: 
Expand the number of 
patch reefs deployed to 
create a network of 
reefs throughout the 
IRL 

NOAA and other 
federal, state, local and 
private philanthropic 
unding sources. IRL 
restoration Community 
of Practice. Public and 
private dock owners. 

Table 7. Filter feeder communities and patch reef habitats. 

Supporting Restoration Plans and Activities: 

• Brevard County Oyster Habitat Suitability and Rehabilitation Success Plan (Hansen 2021)

• IRLNEP NOAA Transformational Habitat Restoration and Resilience Project, “System-wide
habitat restoration through an integrated Community of Practice”.
https://onelagoon.org/what-we-do/noaa-habitat-restoration-grant/.

https://onelagoon.org/what-we-do/noaa-habitat-restoration-grant/
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Mangroves and Salt Marsh 
Status: 
Mangrove habitats, which can be quite dense, are found along low-energy, brackish shorelines 
(Frazel 2013 ). As one of the most biologically productive ecosystems in the world, mangroves offer 
valuable ecosystem services such as �isheries support, water �iltration, reduced turbidity, nutrient 
cycling, habitat, and shelter for a variety of species (Myszewski and Alber 2016, USFWS 1999). 
Mangroves provide physical habitat and nursery grounds for many commercially important species 
and play a crucial role in the ecology of many endangered and threatened species (USFWS 1999). 
Mangrove species in the IRL include the red mangrove (Rhizophora mangle), black mangrove 
(Avicennia germinans), and white mangrove (Laguncularia racemosa), as well as the mangrove 
associated buttonwood (Conocarpus erectus).   

Though able to grow in fresh water, mangroves are primarily found in brackish water. This may be 
due to more intense competition from freshwater plants. Salt management is thus critical for 
mangroves. Red mangroves exclude salts from entering their root tissues. Black and white 
mangroves and the buttonwood take in salts and later excrete them.  

Mangroves utilize both vivipary and water-borne dispersal of young plants to increase their 
reproductive success. Vivipary in plants is akin to gestation in animals: embryos begin to develop 
before they separate from the parent. In mangroves, seeds partially germinate and develop into 
seedlings (propagules) while still attached to the parent tree. Rather than dropping from a parent to 
await germination in favorable conditions, seedlings drop into water, �loat and are transported for a 
variable length of time, before eventually taking root to complete germination. 

Impoundment of wetlands prior to the 1980s isolated mangroves and subjected them to 
hypersaline conditions, which resulted in losses. More recently, improved impoundment 
management has reestablished healthy mangrove populations in many areas and improved 
hydrological function..  

Key Species: 
• Primary species include red mangroves (Rhizophora mangle), black mangroves (Avicennia

germinans), white mangroves (Laguncularia racemosa), and the mangrove associated
buttonwood (Conocarpus erectus).

• Many �ish, reptile, mammal, and bird species utilize mangrove habitats for some portion of
their life cycles. A wide diversity of invertebrates and crustaceans also rely on mangrove
prop roots as habitat for at least part of their life cycles.

Goals and Objectives: 

• Maintain the structure, function, and ecological processes of mangroves and prevent further
loss, fragmentation, or degradation (USFWS 1999).

• Encourage installation of living shorelines along appropriate shorelines in the IRL. Utilize
native grasses, halophytes, mangroves, oysters and other estuarine species to prevent
erosion of vital habitat areas, improve habitat quality and stabilize shorelines.

• Protect, restore and manage mangrove shorelines along the IRL to support species diversity
and provide suitable habitat for �isheries, reduce coastal �looding, and provide riparian
buffers.
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• Where appropriate, reduce the linear extent of disturbed, eroding, and hardened shorelines
to allow for mangrove restoration and replanting in order to provide suitable forage and
improved habitat quality.

• Sandy beaches are essential to a number of IRL species, particularly horseshoe crabs
(Limulus polyphemus), which require sand beaches for reproduction and a number of bird
species that are ground nesting near shorelines. Protect known nesting areas and expand
available sites through habitat restoration or creation.

Key Activities: 

• Mangroves protect against coastal �looding and should be included in living shoreline
designs along private properties where appropriate to protect against property loss, and
along City and County properties in the IRL where appropriate to conserve public resources.

• Preservation of mangrove habitat areas via land acquisition or private landowner
cooperative agreements, state and federal land acquisition proposals, and regional wildlife
habitat protection plans.

Lead Implementors and Partners: 

Lead implementors for mangrove restoration and protection programs and projects include 
agencies, counties, cities, universities, non-governmental organizations and citizen groups. The 
IRLNEP will continue in its support role as a funding partner and technical advisor to assist in 
ensuring a ready supply chain of materials and volunteer opportunities. 

Coastal Resilience Considerations and Effects on Habitats: 

• The threats of accelerated sea level rise, high occurrence of tropical storms and steep
gradients of precipitation and temperature may prevent mangroves from maintaining
elevation.

• It is expected that sea level rise will result in mangrove upland migration and displacement
of freshwater wetlands. Extensive areas of coastal wetlands, as well as the pro�iles of low
uplands, may provide opportunity for mangrove migration, although elevated coastal
human populations may act as barriers due to expanding urban centers (Ward, et al. 2016).

• Warming winter temperatures will play a major role in determining mangrove distribution.
Salt marshes in portions of Florida are particularly vulnerable to being replaced by
mangroves with increases in mean annual minimum temperatures (Ward, et al. 2016). The
northward migration of mangroves, as a result of climate change, is an area of active
research (Myszewski and Alber 2016) with new documentation of northernmost extent for
both red and black mangroves being Cumberland Island, Georgia (Vervaeke et al. 2025).

Proposed Action Plan Timeframe, Key Milestones for Completion: 

Implementation of projects and programs focused on improved habitat quality and restoration of 
mangroves will continue to be strategic and opportunistic as funding is available and partners come 
forward. Recent efforts to purchase conservation lands utilizing voter-approved sales taxes in 
Indian River and Martin Counties will aid in additional protections for mangroves. 

Targets and Performance Measures: 

No targets have been established for mangroves in Florida. However, USFWS (1999) supported 
preserving mangrove habitat via cooperative agreements with landowners, both governmental and 
private. They advocated for invasive plant management protections for mangroves and encouraged 
enforcement actions that result in no net loss of mangrove wetlands. Agencies and counties in the 
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IRL region have conducted restoration programs that restore mangrove habitat. Programs of this 
type are expected to continue as land conservation, invasive removal, and wetland protection efforts 
continue as opportunities arise and adequate funding is available.  

Table 8 identi�ies speci�ic IRLNEP action plan activities, targets, and timelines related to mangrove 
and living shoreline research and restoration. Projected timelines for implementation are (short-
term 1-5 yrs; mid-term 6-10 yrs; long-term 10+ years). 

IRLNEP Actions Milestones Targets and Projected 
Timeline 

Primary Funding 
Sources 

Support  mangrove 
planting along 
erosional shorelines 
and to prove habitat 

Evaluate shoreline 
characteristics 
throughout the IRL 
(UCF and IFAS). 
Identify priority 
sites for restoration 
based on co-
bene�its (i.e. 
reduced shoreline 
erosion, protection 
of infrastructure 
and 
historic/cultural 
resources, and 
provision of 
habitat.  

Short term: restore 
8,450 linear feet of 
shoreline with 2,928 
mangrove plantings 

Mid term: Identify 
priority sites for living 
shoreline restoration w 

Long-term: restore 
high priority sites s 

NOAA, FWC, Resilient 
Florida, other federal, 
state, and local funding 
sources. 

Supporting Restoration Plans and Activities: 

• IRLNEP NOAA Transformational Habitat Restoration and Resilience Project, “System-wide
habitat restoration through an integrated Community of Practice”.
https://onelagoon.org/what-we-do/noaa-habitat-restoration-grant/.

Wetlands (Including Salt Marshes and Mosquito Impoundments) 
Status: 
Salt marshes are coastal wetlands periodically �looded and drained by tidal salt water and are one 
of the IRL’s most productive community types (NOAA 2019, Frazel 2013 ). Thriving along protected 
estuaries where temperatures occasionally drop below freezing (Radabaugh, Powell and Moyer 
2017), salt marshes provide food, refuge, and nursery habitat. They buffer wave action, reduce 
�looding, �ilter runoff, and trap sediments (NOAA 2019).  

Approximately 10% of Florida’s marshes are found in the IRL from Volusia County to Martin County 
(USFWS 1999). Salt marshes in the IRL are different from those in other locations due to unique 
latitudinal gradients, climatic conditions, wave action, and topographic changes (USFWS 1999). 

Salt marshes provide considerable ecosystem bene�its including shoreline protection, dampening of 
wave action, shoreline stabilization, erosion prevention and sediment accretion, and storage of 
�lood waters (Shepard, Crain and Beck 2011, Gedan, et al. 2010).  

https://onelagoon.org/what-we-do/noaa-habitat-restoration-grant/
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The IRL’s low tidal range and topography results in a large portion of its coastal wetlands 
considered as high marsh. High marshes are �looded only by spring tides, rainfall, and seasonal high 
tides creating an ideal situation for the proliferation of salt marsh mosquitos (Aedes taeniorhynchus 
and A. sollicitans) (Rey, Carlson and Brockmeyer Jr. 2012). These species only lay eggs on moist soil, 
not in standing water or exceedingly wet substrates associated with low marshes (Rey, Carlson and 
Brockmeyer Jr. 2012, Brockmeyer Jr., et al. 1997). 

Mosquito control impoundments are marshes or mangroves that are surrounded by dikes to allow 
the areas to be arti�icially �looded during the mosquito breeding season from May to October (Rey, 
Carlson and Brockmeyer Jr. 2012, Rey and Connelly 2015). Managed mosquito control 
impoundments have been a standard practice since the mid-1920s. By the mid-1950s, counties 
along the IRL depended on impounding, with nearly 8,000 acres of impounded wetlands 
(Brockmeyer Jr., et al. 1997, Rey and Connelly 2015). This number continued to rise through the 
mid-1970s to 40,000 acres (Rey and Connelly 2015, Rey, Brockmeyer and Donnelly n.d.). 

While early impoundments provided bene�its to wading birds, serious environmental impacts on 
marshes arose. These included decreased dissolved oxygen, high water temperatures, sul�ides and 
extreme salinities, lack of �lushing and habitat isolation that resulted in reduced �ish abundance and 
diversity, elimination of marsh vegetation.  

Since the late 1970s more effective management efforts in impoundments have improved and 
enhanced salt marsh resources. Many impoundments throughout the region have been reconnected 
to the IRL through the use of pumps and water control structures, rotational impoundment 
management (RIM), or removal of control dikes (Adrian , et al. 2006). Much of this work was 
implemented through partnerships with the Subcommittee on Managed Marshes, Florida Surface 
Water Improvement and Management Program, and IRLNEP to establish simple hydrological 
connections and improve impoundment �lushing (Rey and Connelly 2015). Back�illing perimeter 
ditches on former impoundments is also a restoration approach that is a more natural technique 
(Rey and Connelly 2015). Table 9 (IRLNEP 2019) presents the rehabilitated wetlands within the IRL 
sub-lagoons within the jurisdiction of the SJRWMD. 

Table 9. Rehabilitated Wetlands within the IRL 

Sub lagoon within SJRWMD Mosquito Lagoon 
Banana River 

Lagoon/ Newfound 
Harbor 

North 
IRL 

Central 
IRL Total 

Reconnected (acres) 5,360 3,722 14,801 3,150 27,033 
Targeted for Rehabilitation 

(acres) 
1,396 1,257 4,227 124 7,004 

Not Targeted for Rehabilitation 
(acres) 

0 100 740 0 840 

Total (acres) 6,756 5,079 19,768 3,274 34,877 

Key Species: 
• Black needlerush (Juncus roemerianus), smooth cordgrass (Spartina alterni�lora), sand

cordgrass (Spartina bakerii) are the dominant wetland plants within the northern IRL salt
marshes, while marsh succulents (Salicornia bigelovii, Sarcocornia ambigua, and Batis
maritima) and mangroves are more abundant in the central and southern regions where
temperatures are typically warmer (Radabaugh, Powell and Moyer 2017).
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• Salt marshes provide nursery areas for �ishes, shell�ish, and crustaceans (FDEP 2019).
Marsh vegetation offers juvenile or small fauna refuge from predators because the shallow
brackish area physically excludes larger predators (Hample, Cattrijsse and Vincx 2003).
Many of Florida's commercially and recreationally important �ish species spend the early
part of their lives protected in salt marshes (FDEP 2019) and mosquito impoundments.

Goals and Objectives: 
• Attain and maintain water and sediment of suf�icient quality to support healthy marsh and

wetland systems, ecosystem functions, biodiversity, and protection and recovery of
endangered and threatened species, �isheries, commerce, and recreation.

• Work with the Subcommittee on Managed Marshes (SOMM) and individual mosquito
control agencies to optimize impoundment management practices that enhance  water
quality and hydrological connections with the IRL. Work to ensure that managed marshes
and mosquito impoundments within the IRL watershed have updated management plans.

• Evaluate opportunities to manage mosquito impoundments to enhance opportunities for
�ish nurseries and passage and use as in situ seagrass nurseries,

• Encourage installation of living shorelines along appropriate shorelines in the IRL. Utilize
native grasses, halophytes, mangroves, oysters and other estuarine species to prevent
erosion of vital habitat areas, improve habitat quality and stabilize shorelines.

Key Activities: 

• Optimize salt marsh and impoundment management to prioritize both human health and
ecosystem function. Continue to integrate building with nature practices with a focus on
natural shoreline habitats and ecological value.

• Continued efforts to publicly acquire coastal wetland property in private ownership is
essential to ensuring that health impacts from mosquitoes are minimal, while still allowing
for the implementation of best management practices on environmentally sensitive areas
(Rey, Carlson and Brockmeyer Jr. 2012).

• Continue seeking opportunities to reconnect or restore nonfunctional or nonessential
impoundments to natural mangrove and marsh habitats by providing permanent
connectivity (e.g., removing berms and/or culverts and replacing with more natural creek-
like connections).

• Monitor restoration sites to ensure intended restoration goals are being met. Adjust future
activities to enhance ecological functionality.

Lead Implementors and Partners: 

All restoration activities should look toward the long-term and gather interested and necessary 
partners to identify opportunities, set priorities, and coordinate efforts via multiagency groups like 
the Subcommittee on Managed Marshes, NERT, and ECERT. Each project must involve funders, state 
and federal agencies, local and regional entities dealing with natural resources, experienced 
practitioners/implementers, and long-term managers in planning, execution, and evaluation. 

Coastal Resilience Considerations and Effects on Habitats: 

• As sea levels rise, the need for increased coastal resilience will increase as low-lying coastal
communities and wetlands will be at risk of inundation. Without intervention, persistence
of coastal wetlands and the ability of coastal wetlands to provide adequate shoreline
protection remains uncertain (Gedan, et al. 2010).
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• Marshes will require space to migrate both upslope and northward as sea levels rise and
mangroves continue to migrate into areas where they were previously temperature limited.

Proposed Action Plan Timeframe, Key Milestones for Completion: 

Implementation of projects and programs focused on water quality will continue to be strategic and 
opportunistic as funding is available.  

Targets and Performance Measures: 

No targets have been established for salt marshes or mosquito control impoundments in the IRL. 
Improved restoration guidance for marshes and impoundments should incorporate a focus on both 
ecosystem function as well as population dynamics of organisms utilizing marshes and 
impoundments as nurseries. Focusing on species abundance, diversity, growth and survival, and 
reasonable passage to and from the surrounding IRL ecosystem will improve functionality of these 
systems and enrich the IRL’s biological community. 

Table 10 identi�ies speci�ic IRLNEP action plan activities, targets, and timelines related to wetland 
research and restoration. Projected timelines for implementation are (short-term 1-5 yrs; mid-term 
6-10 yrs; long-term 10+ years).

IRLNEP Actions Milestones Targets & Projected 
Timeline 

Primary Funding 
Sources 

Support wetland 
restoration and 
enhanced reconnection 
of mosquito 
impoundments for 
habitat restoration  

Complete dike 
removal and 
restoration of the 
C-20-A marsh
impoundment
within MINWR

Short-term: Restore 
2,000+ acres of the C-
20-A marsh 
impoundment within 
MINWR. Restore �ish 
habitat and passage 
within the Bee Gum 
marsh and mosquito 
impoundment. 

Mid to long term: Seek 
opportunities to 
expand wetland 
restoration throughout 
the IRL 

NOAA 

Evaluate the status of 
wetlands and managed 
mosquito 
impoundments along 
the IRL 

Develop an 
inventory and  GIS 
map of wetlands 
and mosquito 
impoundments 
throughout the IRL 

Mid to long term IRLNEP, SOMM, NERT, 
ECERT, SJRWMD, 
SFWMD, County 
mosquito control 
districts 



34 

Supporting Restoration Plans and Activities: 

IRLNEP NOAA Transformational Habitat Restoration and Resilience Project, “System-wide 
habitat restoration through an integrated Community of Practice”. 
https://onelagoon.org/what-we-do/noaa-habitat-restoration-grant/.  

Spoil Islands 
Status: 
Spoil islands are man-made islands composed of “spoil” – dredged sediments consisting of sand, 
shell, muck and limestone rubble. Spoil islands resulted from construction of navigation channels 
where dredged materials were piled alongside newly dug channels, eventually consolidated into 
islands and became vegetated. Most of the IRL’s spoil islands resulted from dredging the Atlantic 
Intracoastal Waterway between 1951 and 1961. Spoil islands in Mosquito Lagoon are associated 
with dredging that took place in constructing the Canaveral and Saturn Barge Canals (UF/IFAS 
2025). The islands range in size from approximately 1.2 acres to more than 7.5 acres. There are 
more than 200 spoil islands in the IRL, each numbered from north to south within each county. 

Currently, FDEP manages spoil islands and designates uses for each island. Some are managed for 
conservation (wildlife habitat, rookeries, research), some for public access and passive recreation, 
and some for education. The designations given to the islands depend on how wildlife and the 
public are using them. The designations are informal, not legally binding and are subject to change 
based on wildlife and human use. The public cannot be excluded from a spoil island designated for 
conservation, rather FDEP can only request that the public not access conservation islands. If there 
are listed species using the islands, FDEP can post them as “Do Not Enter.” Should people access 
posted areas, Florida Fish and Wildlife Conservation Commission (FWCC) law enforcement can then 
enforce Endangered Species Act statutes that prohibit "take and harassment." 

Since spoil islands are not natural features, an argument arises as to how much effort and funding 
should be put toward island stabilization. However, most practitioners opt for use of the term 
“enhancement,” which involves exotic vegetation removal and replanting with native vegetation in 
order to optimize habitat quality on the islands. The IRL Aquatic Preserve staff has discussed the 
possibility of depositing spoil on some islands to enhance shorebird habitat. Many birds use sandy 
spits on spoil islands for roosting and nesting areas. Raising the elevation of these spits would 
greatly bene�it state and federally listed species, could be considered bene�icial use of spoil material, 
and be incorporated into regional long-term spoil management plans by USACE when they conduct 
maintenance dredging.  

When considering restoration activities on spoil islands, ownership is a potential issue. Most spoil 
islands are sovereign submerged lands, and title is held by the Trustees of the Internal 
Improvement Trust Fund for the State of Florida. However, there have been some dedications, sales, 
deeds, transfers, etc. to private entities and other agencies. Most islands in the IRL also have Florida 
Inland Navigation District easements over them. FDEP conducted an Island Inventory and 
Assessment Project in 2018 to identify all islands within Of�ice of Resilience and Coastal Protection 
managed areas (mainly aquatic preserves). The project created a layer in FDEP Map Direct with 
ownership and management information on all islands within aquatic preserve boundaries, as well 
as basic information on each island. There are also many other entities that manage or co-manage 
islands. In Northern Banana River and southern Mosquito Lagoon, the spoil islands are part owned 
and managed by the Merritt Island National Wildlife Refuge and Kennedy Space Center. In the IRL, 
the Pelican Island National Wildlife Refuge boundary overlaps with the aquatic preserve boundary, 
and there are nearby islands that the refuge has management authority over. 

https://onelagoon.org/what-we-do/noaa-habitat-restoration-grant/
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Key Species: 
• Common native species on spoil islands include mangroves, cabbage palm, gumbo limbo,

wax myrtle, live oak, strangler �ig, and many herbaceous species. Invasive plants dominate
many spoil islands, with Brazilian pepper and Australian pine being most common.

• Many bird species utilize spoil islands for roosting and nesting. Pelicans, a variety of wading
birds, anhinga, cormorants, owls, osprey, shorebirds and others are all common on the IRL’s
spoil islands.

Goals and Objectives: 
• The primary goal is to manage each island for its intended purpose. Restoration activities

should consider habitat quality, threats from invasive species, vulnerability to erosion and
inundation from sea level rise.

• Enhance spoil islands to optimize bene�its to IRL water quality, biological diversity, and
ecosystem functionality.

• Consider bene�its, risks, and costs of restoration or enhancement efforts to expand natural
shorelines, support IRL biodiversity, and provide new opportunities for seagrass habitat
restoration.

Key Activities: 

• Complete FDEP’s Spoil Island Management Plan to ensure all of the IRL’s spoil islands can be
appropriately managed.

• Seek opportunities to enhance spoil islands by bolstering shorelines where appropriate,
removing invasive exotic species, and replanting with native plants.

• Enhance amenities on recreational spoil islands where appropriate and cost effective to
expand human use and increase opportunities for enjoyment and appreciation of nature.

• Evaluate opportunities to enhance restoration and management of spoil islands to address
impacts of sea level rise.

Lead Implementors and Partners: 

Lead implementors for spoil island restoration programs include agencies (FIND, FDEP), counties, 
cities, universities, non-governmental organizations and citizen groups. The IRLNEP will continue in 
its support role as a funding partner to assist in ensuring a ready supply chain of materials and 
volunteer opportunities and will continue to encourage monitoring activities on spoil islands to 
develop a community of restoration practice more fully in the IRL.  

Coastal Resilience Considerations and Effects on Habitats: 

• IRL spoil islands are vulnerable to sea level rise. Management practices should consider
island elevation, soils, erosion and introduction of invasive species.

• Reshaping the elevation and topography of existing spoil islands or creation of spoil islands
with a mosaic of created habitats might provide an adaptation strategy that could deliver
multiple coastal resilience bene�its.

Proposed Action Plan Timeframe, Key Milestones for Completion: 

Implementation of projects and programs focused on spoil islands will continue to be strategic and 
opportunistic as funding is available. Near term actions involve completion of the FDEP Spoil Island 
Management Plan for all IRL Spoil islands; erosion prevention efforts, and enhancement of 
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ecologically important islands that encourage colonization by native plants and animals. Over the 
long term, spoil island management and restoration should be coordinated among the variety of 
potential partners having management responsibilities. Monitoring efforts for implemented 
projects are critical to de�ining success and integrating restoration practices through the IRL 
community of restoration practitioners. 

Targets and Performance Measures: 

No targets have been established for spoil islands in the IRL. Improved restoration guidance for 
spoil islands should incorporate a focus on human recreational uses, ecosystem function and 
protection of critical habitats. 

Table 11 identi�ies speci�ic IRLNEP action plan activities, targets, and timelines related to spoil 
island restoration and research. Projected timelines for implementation are (short-term 1-5 yrs; mid-
term 6-10 yrs; long-term 10+ years). 

IRLNEP Actions Milestones Targets & Projected 
Timeline 

Primary Funding 
Sources 

Evaluate FWC Spoil 
Island Management 
Plan  

Identify role of 
IRLNEP in spoil 
island restoration 
and management, if 
any. 

Mid to long term: 
integrate FWC 
priorities into CCMP 
revision (2030). 

FDEP Aquatic 
Preserves, FWC, 
Friends of the Spoil 
Islands 

Work with FWC and 
FDEP Aquatic Preserve 
staff to evaluate spoil 
island vulnerability to 
sea level rise and 
shoreline erosion  

Determine role of 
and opportunities 
for the IRLNEP to 
partner with FDEP 
Aquatic Preserves 
and FWC. 

Mid term: identify role 
of IRLNEP to partner 
with FDEP and FWC on 
spoil island restoration 
and management 

FDEP Aquatic Preserve 
annual funding, 
Federal and state 
grants. 

Supporting Restoration Plans and Activities: 

• Indian River Lagoon Aquatic Preserves System Management Plan Including Banana River,
Indian River – Malabar to  Vero Beach, Indian River – Vero Beach to Ft. Pierce,  and Jensen
Beach to Jupiter Inlet aquatic preserves Florida Department of Environmental Protection
Florida Coastal Of�ice www.aquaticpreserves.org

• Friends of the Spoil Islands. https://www.fosi�l.org/spoil-island-project-home/.

• FWC-Habitat and Species Conservation-Aquatic Habitat Conservation and Restoration-
Marine/Estuarine Sub-Section) strategic plan.

• Indian River Lagoon Preserve State Park Unit Management Plan approved April 29, 2015.

Land Conservation of Adjacent Uplands (Scrub and Maritime Hammock) 
Status: 
IRL water quality is directly affected by activities on the land surrounding the lagoon. Coastal 
development, stormwater runoff, and alteration or destruction of coastal and nearby habitats affect 

http://www.aquaticpreserves.org/
https://www.fosifl.org/spoil-island-project-home/
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the natural and human-built assets of the IRL. Upland areas adjacent to the IRL serve as important 
travel corridors and habitat for many species. Protection of these lagoon linkages is important to 
many of the region’s biological resources, and they provide essential protective services to human-
built communities along the IRL. The 2019 IRL CCMP identi�ied Land Conservation as a vital sign for 
IRL health. A number of important habitat types are situated along coastal Florida. Of particular 
interest in the IRL region are scrub and maritime hammocks, both of which have been heavily 
impacted by development over the past 70 years. 

Scrub:  is characterized by xeric conditions and sandy soils. Scrub habitats contain sparse, 
low-growing vegetation, primarily shrubs and herbs. Scrub is found in the coastal high 
dunes of barrier islands, and on sand ridges, often with open areas of sand. Generally, 
coastal scrub is located between sand dunes and maritime hammocks or mangrove fringes. 

The steep decline in both scrub habitat and Florida Scrub-Jay populations can be directly 
correlated to the expansive growth of the human population during the past 70 years. 
Brevard County alone experienced an over 2000% increase in population between 1940 and 
1999 with growth and development continuing since that time. More than 70% of scrub 
habitats have been lost in Brevard County, with an estimated 87% decline in Florida Scrub-
Jays over the same period (Toland 1999).  While some large tracts have been placed into 
conservation, many remaining coastal scrub habitats in Brevard and other counties are 
highly fragmented parcels that provide relatively low-quality habitat (Breininger and Oddy 
1998; Breininger et al. 1998) due to �ire suppression. 

Maritime Hammock: also known as maritime forests or coastal hammocks, are closed-
canopy forests that grow along narrow bands of stabilized backdunes, inland of primary 
dunes and scrub habitats. Generally dominated by species of broad-leaved evergreen trees 
and shrubs, maritime hammocks are climax communities in�luenced heavily by salt spray.  

They are threatened by coastal development and habitat fragmentation which have caused 
signi�icant impacts. The development of roads has made wildlife passage dif�icult in many 
areas. Improved access to natural areas has increased threats to rare and threatened plants 
from collectors. Road improvements have led to increased wildlife mortality from car and 
truck traf�ic. Hammocks are also impacted by �luctuating water levels, with increased 
impacts occurring with high water levels, which if long-lasting, can destroy hammock areas.  

The IRL watershed has a long and successful history of acquiring lands for conservation at private, 
local, state, and federal levels (De Freese 1995). Statewide programs, such as Preservation 2000 and 
Florida Forever, acquired 2.4 million acres (971,245.5 hectares) statewide. Locally, Volusia, Brevard, 
Indian River, St. Lucie, and Martin counties adopted tax-supported land conservation programs in 
the 1990s. In 2014, Florida voters rati�ied the Florida's Water and Land Legacy amendment, which 
dedicates more than $20 billion to land and water conservation over 20 years. Consistent with this, 
the Florida Legislature re-initiated Florida Forever and Florida Communities Trust funding in 2018. 

Private, non-pro�it organizations have been signi�icant and active land acquisition partners. The 
Nature Conservancy, The Trust for Public Land, The Richard King Mellon Foundation, and the Indian 
River Land Trust have provided considerable land acquisition support over the past decades. The 
Indian River Land Trust is one of the only private, non-pro�it organizations that acquires and 
manages lands along the lagoon. Since 2009, the Indian River Land Trust has acquired more than 
925 acres and over 8.5 miles of IRL frontage (Indian River Land Trust 2020). 

As a result of land conservation activities over multiple decades, there are now tens of thousands of 
acres of publicly owned lands and waters managed for conservation purposes, including �ive 
national wildlife refuges, one national seashore, seven state parks, and numerous county and 
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municipal parks and preserves. Management of these lands should incorporate restoration goals for 
the lagoon, restoration of functional land-wetland-water connections and management-appropriate 
provisions for public access. 

An innovative, cooperative land use agreement being used in Florida, particularly in the southern 
IRL, is the Dispersed Water Management Program. This program encourages private property 
owners to accept and detain regional runoff for storage and use, rather than allowing it to run off 
into local surface waters. Landowners typically become involved in the program through cost-share 
cooperative projects, easements, or payment for environmental services. Managing water on these 
lands is one tool that is accelerating water storage projects, reducing �lood risks, and diverting high-
volume, polluted stormwater discharges away from coastal estuaries. 

In addition, the Florida Department of Agriculture and Consumer Services supports the Rural and 
Family Lands Protection Program, which is an agricultural land preservation program designed to 
protect important tracts of land through the acquisition of permanent agricultural land 
conservation easements, ensuring reasonable protection of the environment without interfering 
with agricultural operations.  

Key Species: 

• Key scrub species include: sand pines, oaks, saw palmetto, prickly pear cactus, and Florida
rosemary. Animals found in scrub habitats include gopher tortoises, scrub jays, rabbits, the
Florida mouse, and a variety of snakes, lizards, and insects.

• Key maritime hammock species include live oak, cabbage palm, red bay, hickory and
magnolia. Subcanopy species include cedars, hollies, wax myrtle, and saw palmetto. Species
composition changes somewhat from north to south with tropical species increasing south
of Cape Canaveral. Common hammock trees in this region include gumbo limbo, mastic,
inkwood, stoppers, sea grapes, strangler �ig and poisonwood. Common shrubs include wild
coffees, snowberry and marlberry.

Goals and Objectives: 

• Manage a large and diversi�ied network of public and private lands along the IRL that serve
public needs while supporting biological diversity and ecosystem functionality; and provide
high quality habitats and wildlife corridors.

Key Activities: 

• Acquire, manage, and protect suf�icient acreages and distributions of adjacent upland
habitats within the IRL watershed to restore natural land-water hydrological connections
and protect biological diversity, particularly in areas where development has fragmented
habitats.

• Plan, construct, and implement dispersed water management areas on public and private
lands to reduce stormwater discharges to the IRL, provide �lood protection and water
supply resources.

• Update lagoon-wide maps of publicly owned conservation lands integrating existing and
planned restoration projects to communicate a lagoon-wide picture of the network of
conservation lands, ongoing site activities and needs.

• Encourage all land management agencies and organizations to develop and implement
management plans that consider impacts to the IRL, restoration of natural ecological
functions, protection of biological diversity, and recovery of rare, threatened, and
endangered species.
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Lead Implementors and Partners: 

Lead implementors for adjacent uplands in the IRL include agencies (FDEP, Water Management 
Districts), counties, NGOs, and private landowners. The IRLNEP will continue in its support role as a 
funding partner to assist in projects that enhance habitat quality, improve water quality in the IRL, 
prevent stormwater in�lows to surface waters, and provide for improved coastal resilience. 

Coastal Resilience Considerations and Effects on Habitats: 
• Sea level rise will have profound impacts on all of Florida’s coastal habitats and the

ecological response is dif�icult to predict. Successful land management and stewardship
should monitor changes and adapt management practices based on the best available
science.

• Rising sea levels are already requiring resource managers to manage for the future with an
understanding that past reference conditions may no longer be attainable.

• Some IRL cities and counties are already planning for managed retreat, relocating critical
infrastructure, or protecting important evacuation routes and resources. These activities
also need to be considered as opportunities for coastal wetland restoration/enhancement,
as they will likely involve changes in land-use and coastal construction.

Proposed Action Plan Timeframe, Key Milestones for Completion: 

Implementation of projects and programs focused on adjacent upland communities will continue to 
be strategic and opportunistic as funding is available.  

Targets and Performance Measures: 

No targets have been established for adjacent uplands in the IRL. Acquisition and protection for 
remaining tracts of scrub and maritime hammocks should be a priority, particularly where acquired 
areas can be connected to nearby parcels to improve habitat acreages and connectivity.  

Table 12 identi�ies speci�ic IRLNEP action plan activities, targets, and timelines related to land 
conservation. Projected timelines for implementation are (short-term 1-5 yrs; mid-term 6-10 yrs; 
long-term 10+ years). 

IRLNEP Actions Milestones Targets & Projected 
Timeline 

Primary Funding 
Sources 

Support Martin County 
Forever Program 
priorities in IRL 
watershed 

16 projects ranked 
and reviewed.  

Long-term effort to 
acquire and managed 
properties identi�ied 
by the county as 
priority acquisitions. 

Martin County 10-year, 
half-cent sales tax 
(since 2025). Matching 
state funding. 

Support St. Lucie 
County Conservation 
Lands Management 
priorities in IRL 
watershed 

No speci�ic new 
land acquisition 
projects identi�ied. 

Long-term effort to 
acquire and managed 
properties identi�ied 
by the county as 
priority acquisitions. 

No dedicated funding 
source 

Support Indian River 
County Environmental 
Lands Acquisition 
Program and 

Environmental 
Land Acquisition 
Panel (ELAP) 
appointed by BOCC 

Long-term effort to 
acquire and managed 
properties identi�ied 

$50 million, 20-year 
Environmental Bond to 
purchase 



40 

management priorities 
in IRL watershed 

to identify land 
acquisition 
priorities 

by the county as 
priority acquisitions. 

environmentally 
sensitive lands  

Support Brevard 
County 
Environmentally 
Endangered Lands 
Program priorities in 
IRL watershed 

Acquisition of 
priority properties 
and management 
of EEL Program 
network 

Long-term effort to 
acquire and managed 
properties identi�ied 
by the county as 
priority acquisitions. 

Created 1990 with 0.25 
mil ad valorem tax. 
levied in 20-year 
increments. New 20-
year extension 
approved in 2022, 
Program continues 
through 2042.  

Support Volusia 
Forever Program 
priorities in IRL 
watershed 

Long-term effort to 
acquire and managed 
properties identi�ied 
by the county as 
priority acquisitions. 

Supporting Restoration Plans and Activities: 

• Volusia County, Volusia Forever Program: https://www.volusia.org/services/community-
services/resource-stewardship/volusia-forever.stml

• Brevard County Environmentally Endangered Lands Program:
https://www.brevard�l.gov/EELProgram

• Indian River County Endangered Lands Acquisition Program: https://indian-river-county-
elap-ircgis.hub.arcgis.com/

• St. Lucie County Environmentally Endangered Lands Project:
https://www.stlucieco.gov/departments-and-services/environmental-resources/county-
preserves

• Martin County: https://www.martincountyforever.com/view-
news/?id=48#:~:text=Martin%20County%20Forever%20is%20the,million%20in%20Fisca
l%20Year%202026.&text=ELOC%20ranked%2016%20properties%20and,would%20expa
nd%20Perry%20Beach%20Preserve

Funding IRL Habitat Restoration and Recovery 
In 2020, the IRLNEP contracted with Tetra Tech Inc. to assemble a preliminary list of potential 
projects that were identi�ied by IRL stakeholders as priority projects (Table 5). These data were 
used as a line of evidence to estimate the cost of implementing recommendations in the IRL CCMP. 
The analysis included projected costs for the IRL South component of the Comprehensive 
Everglades Restoration Plan (CERP). 

These data informed development of the Strategies for Financing Indian River Lagoon Restoration 
and Long-Term Stewardship report for funding CCMP actions and IRL restoration initiatives (Tetra 
Tech Inc., 2020). The report is available on-line at onelagoon.org and is accompanied by a written 

https://www.volusia.org/services/community-services/resource-stewardship/volusia-forever.stml
https://www.volusia.org/services/community-services/resource-stewardship/volusia-forever.stml
https://www.brevardfl.gov/EELProgram
https://indian-river-county-elap-ircgis.hub.arcgis.com/
https://indian-river-county-elap-ircgis.hub.arcgis.com/
https://www.stlucieco.gov/departments-and-services/environmental-resources/county-preserves
https://www.stlucieco.gov/departments-and-services/environmental-resources/county-preserves
https://www.martincountyforever.com/view-news/?id=48#:%7E:text=Martin%20County%20Forever%20is%20the,million%20in%20Fiscal%20Year%202026.&text=ELOC%20ranked%2016%20properties%20and,would%20expand%20Perry%20Beach%20Preserve
https://www.martincountyforever.com/view-news/?id=48#:%7E:text=Martin%20County%20Forever%20is%20the,million%20in%20Fiscal%20Year%202026.&text=ELOC%20ranked%2016%20properties%20and,would%20expand%20Perry%20Beach%20Preserve
https://www.martincountyforever.com/view-news/?id=48#:%7E:text=Martin%20County%20Forever%20is%20the,million%20in%20Fiscal%20Year%202026.&text=ELOC%20ranked%2016%20properties%20and,would%20expand%20Perry%20Beach%20Preserve
https://www.martincountyforever.com/view-news/?id=48#:%7E:text=Martin%20County%20Forever%20is%20the,million%20in%20Fiscal%20Year%202026.&text=ELOC%20ranked%2016%20properties%20and,would%20expand%20Perry%20Beach%20Preserve
https://onelagoon.org/wp-content/uploads/Finance-Plan_FINAL_FullDocument_03-29-22-1.pdf
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Table 13. Preliminary Project List Provided to the IRLNEP from Stakeholders (Tetra Tech Inc., 2020) 

Technical Memorandum from The Balmoral Group (2021) that served as an expert peer-review of 
the document. The Balmoral Group concluded that the IRLNEP cost estimate was reasonable and 
that the annual funding needed to meet the overall goals was potentially attainable from multiple 
local, state and federal sources. The technical memorandum concluded that: “…successful 
implementation of technological advances can improve restoration ef�iciencies and endpoints. Such 
advances can reduce costs or reduce the time required for an environmental outcome (e.g., greater 
removal of pollutants per dollar spent or more acres of habitat acquired and protected more 
quickly).” 

Annual funding for the IRLNEP (Table 13) shows the  combination of USEPA Section 320 funds and 
the  combination of local and state funding support pursuant to the IRL Council Interlocal 
Agreement. Copies of the Interlocal Agreement (2015) and amendments are available online at 
https://onelagoon.org/resources/of�icial-documents/. USEPA funds are authorized by the U.S. 
Congress in Section 320 of the Clean Water Act (CWA) with funding based on annual Congressional 
appropriations. Since the creation of the IRL Council in 2015 as an independent special district of 
Florida and host agency for the IRLNEP, Congressional appropriations experienced modest 
Congressional funding increases from $600,000 (FY 2016) to $850,000 (FY 2026) per NEP. This is 
less than the full, Congressionally authorized amount that could be available to the NEPs.  

The next Congressional reauthorization of the NEP is working through the119th Congress (2025-
2026) as the ESTUARIES Act.  

Two recent federal supplemental funding opportunities have enabled the IRLNEP to implement 
additional IRL restoration projects through its competitive grants processes. USEPA supplemental 
funding was received in FY 2022 from the Infrastructure Investment and Jobs Act (IIJA). NEPs were 
included in this funding and were allocated $909,800 annually per program for FY 2022 through 
FY2026, or until funds are expended. The IRLNEP allocated approximately 50% of the available IIJA 
funding to develop or improve infrastructure associated with a IRLNEP Seagrass Nursery Network 
to support seagrass habitat restoration and research. The nursery infrastructure is geographically 
distributed at �ive sites along the IRL system and administered by �ive partners identi�ied through a 
competitive Request for Quali�ication process. The sites include Marine Discovery Center, Volusia 
County; East Coast Zoological Foundation (dba Brevard Zoo), Brevard County; Sea and Shoreline 
LLC, Brevard County and St. Lucie County; Florida Atlantic University – Harbor Branch 
Oceanographic Institute, St. Lucie County; and Florida Oceanographic Society, Martin County. The 

Category Total Number of Projects 
Submitted by Stakeholders

Number of Projects 
with Estimated Costs Total Cost TN Reductions 

(lbs/yr)
TP Reductions 

(lbs/yr)
Stormwater 523 470 $729,296,503 787,600 180,924

WWTFs and Septic Systems 227 202 $1,040,318,947 735,448 49,863
Habitat Restoration 81 57 $51,994,100 18,284 665

Muck Removal and Navigation 68 66 $755,853,211 2,246,418 193,129
Citizen Engagement 65 48 $5,316,045 35,505 2,473

Monitoring and Research 62 39 $27,496,082 0 0
Capital Construction 4 4 $95,000,000 0 0

TOTAL 1,030 886 $2,705,274,888 3,823,255 427,055
86.0%

Category Total Number of Projects 
Submitted by Stakeholders

Number of Projects 
with Estimated Costs Total Cost TN Reductions 

(lbs/yr)
TP Reductions 

(lbs/yr)
CERP IRL South (Everglades 
Restoration) 1 1 $3,500,000,000 TBD TBD

Total Cost $6,205,274,888

https://onelagoon.org/resources/official-documents/
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remaining IIJA funds are being allocated to IRL restoration and engagement projects in priority 
communities identi�ied through a competitive grants program in FY 2025. 

In 2024, the IRLNEP secured a $9.4 million NOAA grant award from the NOAA Transformational 
Habitat Restoration and Coastal Resilience grants program. This 3-year funding will support habitat 
restoration at 15 sites throughout the IRL and 10 subaward restoration partners representing 
habitat restoration practitioners. The scope of work of this project represents the foundation for 
building and sustaining a lagoon-wide habitat restoration initiative. 

Table 14: Summary of IRLNEP annual funding in FY 2026. 

IRLNEP Annual Funding  
(EPA Section 320 funding and match funding pursuant to IRL Council Interlocal 

Agreement 
USEPA Section 320 $   850,000 
Florida DEP $   250,000 
St. Johns River Water Management District $   500,000 
South Florida Water Management District $   500,000 
Local County Contributions (Volusia, Brevard, 
Indian River, St. Lucie, and Martin Counties 
($50,000 each) 

$   250,000 

IRLNEP Supplemental Funding 
Congressional IIJA Funding (FY 2022 – 2026) $909,800 per year;  $4.549 M total 
NOAA Transformational Habitat Restoration 
Funding (FY 2025-2027) $9.4 M FY 2025 -2027 

The IRLNEP has been able to advance IRL restoration progress because of our unique ability to 
assemble federal, state and local partnerships and leverage funding from multiple sources. The 
IRLNEP’s success in implementing water quality, habitat restoration and community engagement in 
restoration projects is best illustrated in the Figure 4 below, which summarizes funding categories 
and number of projects completed from FY 2016 through FY 2025. The IRLNEP exempli�ies the 
cooperative federalism that is a hallmark of the National Estuary Program. 

The IRLNEP is not working alone to invest in restoration and recovery of the IRL. Since 2019, the 
State of Florida has invested historic levels of funding for Everglades restoration, wastewater and 
stormwater infrastructure improvements, community resilience and the Indian  River Lagoon. In 
2023, Governor DeSantis and the Florida Legislature passed House Bill 1379, that created the IRL 
Protection Program, required a comprehensive water quality monitoring program, and identi�ied 
new requirements and prohibitions on septic systems within the IRL watershed. Over $100 million 
of state funding was allocated to IRL water quality projects in FY 2023-2024 and FY 2024-2025.  

At the local level, each of the counties and municipalities in the IRL watershed are investing in 
programs and projects to restore the IRL. Brevard County is making historic levels of investments in 
IRL water quality and habitat restoration. The Brevard County Save Our Indian River Lagoon 
(SOIRL) Program was created in 2016 with a voter approved ½ cent sales tax. The program is  
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Figure 4. IRLNEP Completed Projects 2016 – 2025. 

designed to address excess nitrogen and phosphorus pollution impacting IRL water quality by 
identifying, prioritizing and implementing projects to reduce pollution inputs, remove legacy loads 
of pollution, and restore natural �iltration systems. It is estimated that the SOIRL program will 
collect up to $586 million in revenue over 10 years (2016-2026). SOIRL projects are expected to 
reduce or remove over 1.3 million pounds of excess nitrogen and 106 thousand pounds of 
phosphorus annually from the IRL. In February 2025, the SOIRL Program celebrated completion of 
its 100th project.  

Voters in other Lagoon counties have also approved additional spending for projects and programs 
that will improve water and habitat quality in the IRL. In 2018, voters in St. Lucie County approved 
a half-cent sales tax directed toward both road improvements and IRL water quality. More recently, 
Indian River County and Martin County voters approved similar half-cent sales taxes for land 
acquisition programs to conserve natural areas, mitigate stormwater �looding, and provide for 
coastal resiliency.  

The Economic Value of IRL Restoration 
In 2016 two independent studies estimated the economic value of the IRL.  The East Central Florida 
and Treasure Coast Regional Planning Councils estimated the economic value of the IRL at $7.6 
billion annually and a return on investments for restoration at $33:$1. During the same timeframe 
the Brevard County Save Our Indian River Lagoon (SOIRL) Program estimated the economic value 
of the IRL in Brevard County at $6.0 billion annually and  a bene�it to  cost ratio of $20:$1. 

In November 2025 the IRLNEP released an updated and comprehensive economic analysis 
conducted by The Balmoral Group. The research was funded by The IRLNEP by applying a 
combination of federal funds from EPA Section 320 and the NOAA transformational habitat 
restoration grant. This research was the �irst time that an economic assessment for the entire 
watershed was conducted, ecosystem services were estimated, and speci�ic bene�it to cost ratios 
(BCRs) were calculated for speci�ic habitat types at case-study sites within the NOAA habitat 
restoration projects. The economic impact from the IRL was $28.3 billion in annual spending, $14 
billion in value added to the local GDP, $8.3 billion in wages supporting 128,400 jobs. Three reports 



44 

are available online at https://onelagoon.org/ (2025 IRL Economic Valuation report; 2025 
Socioeconomic Pro�iles, Case Studies and Performance report; and Executive Summary).  

The average BCR for selected sites and habitat types delivered a 24X return on investment. The 
detailed BCR’s for case study sites and primary habitat type are listed in Table 15 below. 

Bene�it – Cost Ratios (BCRs) calculated from case study restoration 
sites and primary habitat types included in the IRL-NOAA project 

Case study site and primary 
habitat type 

Total Cost 
(10-years) 

Total 
Bene�its 

(10-years) 
BCR 

Caron Bay - Salt Marsh $383,817 $2,793,532 7.3 

Riverside Center – Spartan Reef $24,499 $518,379 21.1 

River Breeze Park - Clams $408,316 $12,074,375 29.6 

Canaveral National Seashore – 
Oyster Reef 

$417,406 $859,326 2.01 

Eldora House – CANA Living 
Shoreline 

$426,231 $504,273 1.2 

Merritt Island NWR -Wetland $922,500 $55,196,114 59.8 

Big Slough - Seagrass $602,670 $5,012,707 8.3 

Bee Gum Marsh – Fish Passage $562,367 $30,764,204 54.7 

Walton Scrub - Mangroves $924,961 $3,306,142 3.6 

Case study sites may have multiple habitat types being restored. The primary  habitat is listed 
in the table. Source: The Balmoral Group work product. 

Future Funding Opportunities 
The importance of having reliable long-term revenue sources that are scaled to address the size and 
complexity of restoration needs cannot be understated. Recognizing this challenge, the IRLNEP  is 
supporting the following initiatives: 

• Extension of the Brevard County Save Our Indian River Lagoon Discretionary Sales Tax. A
public referendum is planned for November 2026. If passed Brevard County will collect and
apply annual sales tax revenues for another ten years  (2026-2036).

• A Memorandum of Agreement (02/09/2024) between the IRL Council and the East Coast
Zoological Foundation (dba Brevard Zoo) to implement a “Dollar for Conservation” program
associated with the future Bowen Aquarium and Dr. Duane De Freese Coastal Conservation
Hub. A $100+ million capital campaign is in progress. When the Bowen Aquarium is

https://onelagoon.org/
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completed, one dollar from every entrance ticket will be allocated to a new IRL restoration 
grants program. Projected annual revenues to support this competitive grants program are 
$500,000. The competitive IRL restoration grants program will be administered by the 
IRLNEP in partnership with Brevard Zoo. 

• Continued annual Congressional appropriations for the NEP with a goal to increase the
annual appropriation to at least $1 M per NEP to expand and accelerate IRL restoration
projects

• Continued annual state appropriations to support actions and activities authorized in the
Indian River Lagoon Protection Program (Chapter 373.469 FS).
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Duane De Freese, Ph.D.  
Director  
Indian River Lagoon National Estuary Program  
1235 Main Street  
Sebastian, Florida  32958  
 
Dear Dr. De Freese: 
 
Thank you for your submission of the Indian River Lagoon National Estuary Program (IRLNEP) Habitat 
Restoration Strategy, a component document to the previously approved Comprehensive Conservation 
Management Plan (CCMP), “Looking ahead to 2030: A Ten Year CCMP for the Indian River Lagoon.” The 
U.S. Environmental Protection Agency Region 4 approves this Habitat Restoration Strategy, which is the 
remaining component of the IRLNEP’s CCMP which fulfills EPA’s FY25-28 NEP Funding Guidance 
requirements. 
 
The EPA acknowledges the Habitat Restoration Strategy’s focus on measurable objectives and targets, 
alignment of 2019 CCMP Action Plans, protection and restoration efforts, and overall status and health 
of habitats and key species within the Indian River Lagoon.  
 
The EPA looks forward to our continued partnership and appreciates the impactful efforts of the IRLNEP 
staff and management conference to protect and restore the Indian River Lagoon. If you have any 
questions, please do not hesitate to contact me at 404-562-8830 or Jennifer DiMaio at  404-562-9268 or 
dimaio.jennifer@epa.gov.  
        

Sincerely,  
 
 
 
Kathlene Butler 
Director  
Water Division 
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