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Section A.1 General Information Reporting Requirements
A.1. IRL Comprehensive Conservation and Management Plan Goals for Fiscal Year 2022 are based
on 32 Vital Signs identified in the One Lagoon CCMP - “Looking Ahead to 2030”. See Figure 1 below.
The CCMP was certified on July 23, 2019 and adopted by the IRL Council on August 9, 2019. This FY
2022 work plan has been developed in full alignment with the new CCMP.

Figure 1. IRL Vital Signs aligning with the “One Lagoon – One Community – One Voice” Mission.
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IRL Health Concern Levels
Each IRL Vital Sign was ranked by the IRLNEP Management Conference members and members of
the public based on one of four levels of ecosystem health concern. Levels are shown below:

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.

LEVEL 3: UNDETERMINED – Insufficient knowledge is available to inform decision-making and
resource management for the Vital Sign. Research needs to be identified, 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.
--------------------------------------------------------------------------------------------------------------------------------------------------THE FOLLOWING VITAL SIGN ACTIONS WILL BE IMPLEMENTED IN FY 2022 AND FUNDED BY
EPA SECTION 320 FUNDS (*See note at end of section). FY 2022 Work Plan activities requesting
EPA Section 320 funds represent 13 IRL Vital Signs and 31 Vital Sign action recommendations.

ONE LAGOON
Water Quality

Impaired Waters (Level 1 – Critical)
Impaired Waters-1: Support implementation, review, and update of IRL TMDLs as needed and
as best available science evolves.
Impaired Waters-2: Work with BMAP partners and DEP to support implementation of BMAPs
and track progress, compliance, and implementation challenges.
Atmospheric Deposition (Level 3 – Undetermined)
Atmospheric Deposition-1: Determine the impacts of atmospheric deposition of nutrients and
other pollutants on the nutrient budget, water quality, and resources of the IRL.
Atmospheric Deposition-2: Evaluate need for additional wet and dry atmospheric monitoring
stations.

Hydrology and Hydrodynamics (Level 2 – Serious)
Hydrology-1: Support advancements in hydrological model development, verification, and application.
Hydrology-3: Continue evaluation of options to enhance water flow through engineering solutions that
have well defined water quality and ecological outcomes.

Habitats

Living Shorelines (Level 2 – Serious)
Living Shorelines-1: RESEARCH and REPORT science-based siting, planning, design, and
construction criteria.
Living Shorelines-2: Develop standardized metrics and protocols for living shoreline projects
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Living Shorelines-3: RESEARCH and REPORT on living shoreline information
Living Shorelines-4: Streamline permitting for living shoreline projects.
Living Shorelines-4: Streamline permitting for living shoreline projects.

Wetlands (Level 2 – Serious)
Wetlands-1: RESEARCH and develop new and improved wetland BMPs with a focus on
understanding wetland responses to sea level rise and climate change.
Wetlands-3: Implement innovative programs and incentives supporting wetlands protection
and management on privately-owned lands and marshes managed by private, non-profit
organizations. When necessary, acquire ownership or control of crucial wetlands
Wetlands-4: Continue projects and programs to RESTORE shorelines with a focus on enhancing
and managing mosquito impoundment dikes with living shoreline restoration.

Living Resources

Harmful Algal Blooms – HABs (Level 1 - Critical)
HAB-1: Support continuation of the IRL 2011 Consortium, which would function as a formal
task force supported by the IRLNEP and which would develop a HAB RESEARCH and
Restoration Response Plan.
HAB-2: Seek partnerships and funding to pursue RESEARCH priorities identified by the IRL
2011 Consortium that align with IRLNEP Management Conference management priorities.
HAB-3: Continue funding and scientific partnerships to understand HABs toxicity and risks to
human and wildlife health.
Biodiversity (Level 2 – Serious)
Biodiversity-1: Acquire and effectively manage the IRL network of conservation lands and
wetlands as a tool to preserve, protect, and RESTORE the biological diversity, functional
integrity, and productivity
Biodiversity-2: Work to continue, expand, update, and improve the IRL species inventory.

ONE COMMUNITY

Healthy 21st Century Coastal Communities
Distinctive Lagoon Communities (Level 3 – Undetermined)
Distinctive Communities-2: For Working Waterfronts, coordinate with local communities to
maintain the commercial use.

ONE VOICE

Communicate, Collaborate, Coordinate, Innovate
Monitoring and Sharing Data (Level 2 - Serious)
Monitoring-1: Develop a comprehensive IRL monitoring plan.
Monitoring-2: Monitor IRL indicators at appropriate spatial and temporal scales to understand
the status and trends associated with key indicators of the system’s health.
Monitoring-3: Support expansion of and adequate funding for the IRL Citizens Water Quality
Monitoring Program.
Monitoring-4: Identify, develop, and apply next generation smart sensors, remote sensing
technologies, big data analytics, and surveillance components to monitor and deliver an IRL
water quality dashboard in real time.
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Monitoring-5: Advance the 10 scientific RESEARCH priorities identified by the STEMAC in the
2018 Looking Ahead – Science 2030 Report. Work with IRL partners to seek funding to
implement priority RESEARCH projects within the 10 priorities.

State of the Lagoon (Level 2 - Serious)
State of the IRL-1: Provide support for a “State of the Lagoon Technical Report” to be released
every ten years.

Technology and Innovation (Level 3 - Undetermined)
Technology Innovation-2: Continue to support and develop a water technology directory for the
www.onelagoon.org website.
CCMP Implementation and Financing (Level 1 - Critical)
Implementation-1: Begin to implement the CCMP financing and implementation plan that
focuses on project and program funding, and program delivery with a focus on restoration,
scientific RESEARCH, monitoring, and citizen engagement.

Citizen Engagement and Education (Level 2 - Serious)
Communicate-1: Facilitate implementation of the IRL CCMP consistent with “One Lagoon – One
Community – One Voice” mission.
Communicate-2: Develop and implement an IRLNEP multi-year Communication Plan.
Communicate-3: Implement public education programs including the “One Community – One
Voice” initiative and student Envirothon event to promote education, awareness,
community place-based identities and Lagoon-Friendly behaviors. (NEW)

*NOTE Additional IRLNEP funding in FY 2022 from direct IRL Council contributions and Florida
specialty license plate revenues (projected at $1,625,000) will fund CCMP restoration projects and
program administration. The IRLNEP FY 2022 Business Plan is provided as a support document to
this EPA Work Plan Proposal.
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SECTION A.2 IRLNEP EPA WORK PLAN PROGRAMS FY 2022

Activity

CCMP Vital Sign
and Priority

1

Harmful Algal
Blooms: (Critical),
Impaired Waters:
(Critical), Monitoring
and Data Sharing:
(Serious)

2

Harmful Algal
Blooms: (Critical),
Monitoring and Data
Sharing: (Serious)

IRLNEP CCMP
Core
Elements/Sub‐
Element

CWA 320
Funding

Program Title and Abstract

Ecosystem Status
and Trends
(Assessment &
Monitoring)

Harmful Algal Bloom Monitoring: Funding supports continued IRL
algae and cyanobacteria monitoring
Output: Lagoon-wide algae and cyanobacterial monitoring to include
species identification, distribution, and abundance data.
Outcome: Enhanced knowledge of algae and cyanobacteria
composition, distribution and abundance; enhanced understanding
of HABs.

Ecosystem Status
and Trends
(Research;
Assessment &
Monitoring;
Reporting)

Integrated Sampling to Assess Toxins Produced by Harmful Algal
Blooms in the Indian River Lagoon: The proposed study will
document temporal variability in toxin concentrations from Harmful
Algal Blooms in the Northern Indian River Lagoon, Banana River
Lagoon, and Mosquito Lagoon and combine them with data on
environmental conditions to identify biogeochemical drivers of toxin
production.
Outputs:1) temporal concentrations of toxins (μg/L) at each site; 2)
multivariate statistical assessments to identify potential
$
biogeochemical drivers of toxins; 3) quarterly and final reports with
preliminary and overall results; and 4) at least one peer-reviewed
publication near the end of the project.
Outcomes: Toxin results provide immediate insights into the
spatiotemporal dynamics of toxicity. Long-term goals revolve around
identifying potential biogeochemical drivers for the production of
targeted toxins and providing guidance for future work to confirm
causal links and design strategies to mitigate or control the
production of toxins.
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$

IRLNEP
Partner Match
(Minimum)

150,000 $

68,267

Total Program
Cost

- $

150,000

$

68,267

Activity

3

4

CCMP Vital Sign
and Priority

Hydrology and
Hydrodynamics:
(Serious), Living
Shorelines: (Serious),
Wetlands and Altered
Marshes: (Serious),
Biodiversity
(Serious), Monitoring
and Data Sharing:
(Serious)

Biodiversity:
(Serious), Citizen
Engagement &
Education (Serious)

IRLNEP CCMP
Core
Elements/Sub‐
Element

CWA 320
Funding

Program Title and Abstract

IRLNEP
Partner Match
(Minimum)

Total Program
Cost

Ecosystem Status
and Trends
(Research;
Assessment &
Monitoring;
Reporting)

Monitoring Improved Hydrology, Water Quality, and Mangrove
Recovery in the Jensen Beach Impoundment (JBI):
This proposed study will monitor the water quality, hydrology, forest
elevation, vegetation, and soil in areas that show signs of low,
moderate, and severe stress within the JBI.
Outputs: Water quality, vegetation, and soil characteristics will be
monitored to assess the recovery of the JBI forest and its ecosystem
services. A final report evaluating the success of the JBI hydrologic
restoration in forests with low, moderate, and severe degrees of
stress will be produced (Deliverable 1). A set of recommendations for
appropriate hydrologic conditions in impounded mangrove forests
$
will enable adaptive management of the JBI and enable improved
hydrologic management of other IRL impoundments (Deliverable 2).
All scientific findings will be prepared into one or more manuscripts
for peer-reviewed journal publication (Deliverable 3)
Outcomes: 1) Restoration success will be evaluated in the JBI and
enable adaptive management of the site (short-term benefit). 2)
Changes in water quality, hydrology, elevation, and vegetative
growth, will be compared before and after restoration (medium- to
long-term benefit). 3) Recommendations on appropriate hydrologic
conditions for other impounded IRL wetlands will be provided to
avoid future habitat mortality events due to storms and sea-level rise
(long-term benefit).

31,733 $

10,787 $

42,520

Ecosystem Status
and Trends
(Research;
Assessment &
Monitoring;
Reporting)

IRL Biodiversity and the "IRL Species Inventory": This project
supports delivery and maintenance of the IRL species inventory and
biodiversity initiative.
Output: A complete reorganization and expansion of the species
inventory website and website communications.
Outcome: The refocus of public knowledge and understanding about
the importance of IRL biodiversity and the need to fund and conduct
an updated assessment of IRL biodiversity to evaluate status and
trends since the 2011 superbloom.

25,000 $

- $

25,000
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$

Activity

CCMP Vital Sign
and Priority

IRLNEP CCMP
Core
Elements/Sub‐
Element

CWA 320
Funding

Program Title and Abstract

IRLNEP
Partner Match
(Minimum)

Total Program
Cost

Ecosystem Status
and Trends
(Assessment &
Monitoring;
reporting)

Atmospheric Deposition Monitoring Plan: Continued funding
provides data collected from this station which is essential to
developing a nutrient budget for the IRL, providing data for BMAP
and RAP updates, and evaluating nutrient deposition trends.
Output: Continued data collection and monitoring station
maintenance.
Outcome: Evaluation of the need to expand the scope and scale of
atmospheric deposition data collection.

$

28,000 $

- $

28,000
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State of the Lagoon:
(Serious), CCMP
Implementation and
Financing: (Critical),
Monitoring & Data
Sharing: (Serious)

Ecosystem Status
and Trends
(Assessment &
Monitoring;
Reporting)

State of the Lagoon Technical Report: Year 3 of this important
multi-year initiative which will lead to generating a comprehensive
state of the IRL technical document (patterned after the Narragansett
Bay - State of the Bay report).
Output FY 2022: Fine tune the data processes and sources used for
the metrics under the Condition” section of the report, and focus on
the data retrieval and processing for these metrics. Additionally
$
create some of the Stressor Section narrative sections and work
directly with the Graphic Design team to start producing some draft
Stressor sections.
Outcome: Development and distribution of the State of the Lagoon
technical document before FY 2025 to advise any CCMP updates and
provide guidance to address issues that need to be considered for the
2030 IRLNEP CCMP revision.

75,000 $

- $

75,000
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One Lagoon Comprehensive Communication Initiative: As the
IRLNEP continues to implement the adopted CCMP - Looking Ahead
to 2030, a more strategic and comprehensive communications
Citizen Engagement Program
campaign is needed.
& Education:
Implementation and Output: Delivery of the "One Community-One Voice" initiative,
$
(Serious), CCMP
Reporting (Outreach development of infographics, development of the IRLNEP calendar,
annual report, other publications and guides as needed, one-page
Implementation and and Public
fact sheets and an expanded social media outreach effort.
Financing: (Critical) Involvement)
Outcome: Enhanced brand recognition and delivery of a 10-year
strategic communications campaign in alignment with the mission of
IRLNEP and the revised CCMP - “Looking Ahead to 2030”.

205,225 $

- $

205,225

5

Atmospheric
Deposition:
(Undetermined)
Impaired Waters:
(Critical)
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Activity

CCMP Vital Sign
and Priority

IRLNEP CCMP
Core
Elements/Sub‐
Element

CWA 320
Funding

Program Title and Abstract

IRLNEP
Partner Match
(Minimum)

Total Program
Cost

8

Grant Writing Support: Funding will support the renewable
contracts of three grant writer support contracts with Natua
CCMP
Strategies, T. Pinney and Associates, and Angie Brewer Inc. to
Implementation and
provide grant writing technical support to IRLNEP Management
Financing: (Critical), Program
Conference stakeholders and partners.
Distinctive Lagoon
Implementation and
Output: Identify new grant opportunities and provide technical grant $
Communities:
Reporting (Financial
writing support to local governments and community partners at no
(Undetermined),
Management)
cost to them.
Impaired Waters:
Outcome: Build grant writing technical skills and capacity among
(Critical)
IRLNEP partners. Increased revenues for IRL restoration,
stewardship and community outreach.

40,000 $

- $

40,000

9

CCMP and IRL Restoration Project List Support Services:
Funding supports two service contracts with The Balmoral Group
Program
and Tetra Tech, Inc. to provide services updating and prioritizing the
CCMP
Implementation and IRL Restoration Project list, creating a project storymap,
Implementation and
Reporting
quantification and economic analysis of project benefits, and ADA
Financing: (Critical),
(Technical
accessibility of products.
Citizen Engagement
Assistance, Capacity Outputs: ADA accessible story map of IRL Council projects for the
and Communication
website. Updated and prioritized IRL Restoration project list.
Building, & Public
(Serious)
Economic quantification and analysis of projects.
involvement)
Outcome: Work over the life of this multi-year project will lead the
2025 update to the CCMP.

$

66,775 $

- $

66,775
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EPA Travel (EPA Work Plan Requirement): Funding supports IRL
Council/IRLNEP staff travel to Washington DC for week-long EPACCMP
Program
National Estuary Program National Workshop (Spring) and National
Implementation and Implementation and Estuary Program Tech Transfer Meetings (Fall).
Financing: (Critical), Reporting
Output: Share best practices, new policies and success stories and
lessons learned among the 28 NEPs.
Science, Technology (Technical
Outcome: Build a nationwide base of knowledge and experience
& Innovation:
Assistance &
(Undetermined)
Capacity Building) through shared knowledge and best practices to guide restoration
and stewardship of all of the estuaries through the United States and
its territories.

$

10,000 $

- $

10,000
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Activity

CCMP Vital Sign
and Priority

11

Impaired Water:
(Critical),
Wastewater:
(Critical),
Stormwater:
(Critical), Seagrasses:
(Critical), Filter
Feeders: (Serious),
Citizen Engagement
and Education:
(Serious), Forage
Fishes: (Serious),
Species of Concern:
(Serious), Trash Free
Waters: (Serious)

IRLNEP CCMP
Core
Elements/Sub‐
Element

Nutrient Reduction, Habitat Restoration, Community-Based
Restoration Projects and Small Grants: Priority areas for FY 2022 are
projects that enhance water quality through nutrient reduction
projects or habitat restoration projects that focus on filter feeders
and living shorelines, community-based restoration projects that use
IRL CCMP
students and/or citizens to enhance citizen engagement through
Implementation:
"hands-on" restoration projects, and a small grants program for grant
$
Water Quality and
awards between $500-$5,000. A minimum of $689,213 of local funds
Habitat Restoration
are budgeted for these CCMP projects. These local funds are
Projects
identified as the minimum 1 to 1 match to EPA Section 320 federal
funds.
Outcome: Restore IRL clean water and natural habitats through
nutrient reduction and pollutant reduction to achieve the goals of the
CWA.
SUBTOTAL $

TOTAL

9

IRLNEP
Partner Match
(Minimum)

CWA 320
Funding

Program Title and Abstract

- $

700,000

$

Total Program
Cost

689,213 $

689,213

700,000
$

1,400,000

A.3 Program Staff and Their Respective Position Responsibilities
Executive Director, Duane E. De Freese, Ph.D.
Duties and Responsibilities:
• Primary responsibility for successful delivery of all aspects of the IRLNEP hosted by the IRL
Council.
• Ensures the efficient and fiscally responsible operation of the IRL Council and the Indian
River Lagoon National Estuary Program.
• Supervises and oversees the managers of technical projects, public education and outreach
initiatives, and program administration functions.
• Updates the program’s finance strategy and for developing sustainable funding sources
from governmental and private sources.
• Establishes, maintains and elevates the position of the IRLNEP to increase the commitment
to, and investment in, Indian River Lagoon restoration and stewardship.
• Oversees implementation and updating of the CCMP by directing program office activities
and management conference engagement.
• Acts as the principal spokesperson for the IRL Council and IRLNEP.
Deputy Director & Chief Communications Officer, Kathleen Hill
Principal Duties and Responsibilities:
• Supports all activities of the Executive Director, including serving as Deputy Director
representing the IRL Council, as needed.
• Provides comprehensive administrative and program management support for the IRL
Council/IRL NEP office.
• Supervises management, direction and message alignment for all internal and external
communications, community engagement activities and brand development activities.
• IRL NEP Management Conference coordination and IRL Council/IRL NEP office liaison to
committees, task forces and volunteers
• Supports STEMAC/CAC/Finance/other committees, with coordination of other staff
assignments
• Meets with and participates in various advisory boards and committees.

Chief Operating Officer, Daniel Kolodny
Principal Duties and Responsibilities:
• Oversees all aspects of the day-to-day operations of the IRL Council and IRLNEP.
• Supervises IRLNEP project management and program operations.
• Contract and grant manager for all awarded contracts and grants.
• Serves as IRL Council HR manager, in coordination with Legal, keeping in compliance with
IRL Council policies.
• Serves as Budget director, coordinating support for budget development and compliance,
grant administration and liaison with financial service consultants.
• Coordinates Board support on matters outside the ED realm
• Works with Legal and the special projects coordinator in keeping Board and Advisory
Boards/Committees in the Sunshine and in compliance with ADA.
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Administrative Coordinator, Vacant (To be filled before 10/1)
Principal Duties and Responsibilities:
• Provides administrative services associated with the IRLNEP Management Conference,
including meeting, committee and event coordination, meeting notes and minutes, and
internal communications.
• Assists the Chief Operating Officer (COO) with maintaining and organizing public records;
organizes and manages all information submitted to the IRLNEP One-Drive.
• Organizes and maintains IRL Council and IRLNEP files, conducts research as needed from
files, legal and technical documents to obtain data relevant to specific questions or
problems, reviews source materials for articles, manuals, confidential findings, or speeches.
• Manages and oversees the small grants program with contract assistance from the chief
operating officer.
• Prepares reports and presentations for meetings, individuals, and the public regarding
matters pertaining to programs or operations.
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SECTION A.4 Work Plan Program Specific Sub Award information FY 2022
Activity

Project
Partners

1

University of
Florida
(Northern Sites)
and Florida
Atlantic
University Harbor Branch
Oceanographic
Institute
(Southern Sites)

2

Florida Atlantic
UniversityHarbor Branch
Oceanographic
Institute

IRLNEP CCMP
CCMP Vital Sign
Core
and Priority
Elements/Sub‐
Element
Harmful Algal
Blooms:
(Critical),
Impaired Waters:
(Critical),
Monitoring and
Data Sharing:
(Serious)

Harmful Algal
Blooms:
(Critical),
Monitoring and
Data Sharing:
(Serious)

CWA 320
Funding
2022

Program Title and Abstract

Harmful Algal Bloom Monitoring: Funding
supports continued IRL algae and cyanobacteria
monitoring
Ecosystem Status
Output: Lagoon-wide algae and cyanobacterial
and Trends
monitoring to include species identification,
(Assessment &
distribution and abundance data.
Monitoring)
Outcome: Enhanced knowledge of algae and
cyanobacteria composition, distribution and
abundance; enhanced understanding of HABs.

Integrated Sampling to Assess Toxins
Produced by Harmful Algal Blooms in the
Indian River Lagoon: The proposed study will
document temporal variability in toxin
concentrations from Harmful
Algal Blooms in the Northern Indian River
Lagoon, Banana River Lagoon, and Mosquito
Ecosystem Status Lagoon and combine them with data on
and Trends
environmental conditions to identify
(Research;
biogeochemical drivers of toxin
Assessment &
production.
Monitoring;
Outcomes: Toxin results provide immediate
Reporting)
insights into the spatiotemporal dynamics of
toxicity. Long-term goals revolve around
identifying potential biogeochemical drivers for
the production of targeted toxins and providing
guidance for future work to confirm causal links
and design strategies to mitigate or control the
production of toxins.
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$

$

Project Deliverables

Conduct bi-weekly
monitoring of algae and
cyanobacteria species
identification,
150,000 distribution and
abundance. Increased
funding for increased
sampling during a
bloom.

Outputs:1) temporal
concentrations of toxins
(μg/L) at each site; 2)
multivariate statistical
assessments to identify
potential
biogeochemical drivers
68,267 of toxins; 3) quarterly
and final reports with
preliminary and overall
results; and 4) at least
one peer-reviewed
publication near the end
of the project.

Project Start
Date/Completion
Date

10/01/2021 09/30/2022

10/01/2021 09/30/2022

Activity

3

Project
Partners

IRLNEP CCMP
CCMP Vital Sign
Core
and Priority
Elements/Sub‐
Element

Program Title and Abstract

Monitoring Improved Hydrology, Water
Quality, and Mangrove Recovery in the
Jensen Beach Impoundment (JBI):
Hydrology and
This proposed study will monitor the water
Hydrodynamics:
quality, hydrology, forest elevation, vegetation,
(Serious), Living
and soil in areas that show signs of low,
Shorelines:
Ecosystem Status moderate, and severe stress within the JBI.
Florida Fish (Serious),
and Trends
Outcomes: 1) Restoration success will be
Wetlands and
and Wildlife
evaluated in the JBI and enable adaptive
(Research;
Altered Marshes:
$
management of the site (short-term benefit). 2)
Assessment &
Conservation (Serious),
Changes in water quality, hydrology, elevation,
Monitoring;
Commission Biodiversity
and vegetative growth, will be compared before
Reporting)
(Serious),
and after restoration (medium- to long-term
Monitoring and
benefit). 3) Recommendations on appropriate
Data Sharing:
hydrologic conditions for other impounded IRL
(Serious)
wetlands will be provided to avoid future habitat
mortality events due to storms and sea-level rise
(long-term benefit).
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CWA 320
Funding
2022

Project Deliverables

Outputs: Water quality,
vegetation, and soil
characteristics will be
monitored to assess the
recovery of the JBI forest
and its ecosystem
services. A final report
evaluating the success of
the JBI hydrologic
restoration in forests
with low, moderate, and
severe degrees of stress
will be produced
(Deliverable 1). A set of
recommendations for
31,733 appropriate hydrologic
conditions in
impounded mangrove
forests will enable
adaptive management of
the JBI and enable
improved hydrologic
management of other
IRL impoundments
(Deliverable 2). All
scientific findings will be
prepared into one or
more manuscripts for
peer-reviewed journal
publication (Deliverable
3)

Project Start
Date/Completion
Date

10/01/2021 09/30/2022

Activity

4

5

Project
Partners

Smithsonian
Institution

IRLNEP CCMP
CCMP Vital Sign
Core
and Priority
Elements/Sub‐
Element

CWA 320
Funding
2022

Program Title and Abstract

IRL Biodiversity and the "IRL Species
Inventory": This project supports delivery and
maintenance of the IRL species inventory and
biodiversity initiative.
Ecosystem Status
Biodiversity:
Output: A complete reorganization and
and Trends
expansion of the species inventory website and
(Serious), Citizen
(Research;
website communications.
Engagement &
$
Assessment &
Outcome: The refocus of public knowledge and
Education
Monitoring;
understanding about the importance of IRL
(Serious)
Reporting)
biodiversity and the need to fund and conduct an
updated assessment of IRL biodiversity to
evaluate status and trends since the 2011
superbloom.

Atmospheric Deposition Monitoring: Data
collected from this station are essential to
developing a nutrient budget for the IRL,
Atmospheric
Ecosystem Status
Wood
providing data for BMAP and RAP updates and
Deposition:
and Trends
Environment and
evaluating nutrient deposition trends.
(Undetermined) (Assessment &
Infrastructure
Output: Continued data collection and
Impaired Waters: Monitoring;
monitoring station maintenance.
Solutions Inc.
(Critical)
reporting)
Outcome: Evaluation of the need to expand the
scope and scale of atmospheric deposition data
collection.
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$

Project Deliverables

Project Start
Date/Completion
Date

Continue to maintain the
IRLNEP-Smithsonian IRL
25,000 Species Inventory
website and add new
species.

10/01/2021 09/30/2022

Continue wet and dry
atmospheric deposition
monitoring at the only
28,000
monitoring station along
the IRL (at Sebastian
Inlet)

10/01/2021 09/30/2022

Activity

6

7

Project
Partners

IRLNEP CCMP
CCMP Vital Sign
Core
and Priority
Elements/Sub‐
Element

State of the
Lagoon:
(Serious), CCMP
Implementation
Applied Ecology and Financing:
(Critical),
Monitoring &
Data Sharing:
(Serious)

IRLNEP, IDEAS,
Brandt Ronat &
Company, Firefly
Communications,
and O'Hara
Communications

Citizen
Engagement &
Education:
(Serious), CCMP
Implementation
and Financing:
(Critical)

CWA 320
Funding
2022

Program Title and Abstract

State of the Lagoon Technical Report: Funding
for this important multi-year initiative will
generate a comprehensive state of the IRL
technical document (patterned after the
Narragansett Bay - State of the Bay report).
Output FY 2022: Fine tune the data processes
and sources used for the metrics under the
Ecosystem Status Condition” section of the report, and focus on
the data retrieval and processing for these
and Trends
metrics. Additionally create some of the Stressor $
(Assessment &
Section narrative sections and work directly
Monitoring;
with the Graphic Design team to start producing
Reporting)
some draft Stressor sections.
Outcome: Development and distribution of the
State of the Lagoon technical document before
FY 2025 to advise any CCMP updates and
provide guidance to address issues that need to
be considered for the 2030 IRLNEP CCMP
revision.

Program
Implementation
and Reporting
(Outreach and
Public
Involvement)

One Lagoon Comprehensive Communication
Initiative: As the IRLNEP continues to
implement the adopted CCMP - Looking Ahead
to 2030, a more strategic and comprehensive
communications campaign is needed.
Output: Delivery of the "One Community-One
Voice" initiative, development of infographics,
development of the IRLNEP calendar, annual
report, one-page fact sheets and an expanded
social media outreach effort.
Outcome: Enhanced brand recognition and
delivery of a 10-year strategic communications
campaign in alignment with the mission of
IRLNEP and the revised CCMP - “Looking Ahead
to 2030”.
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$

Project Deliverables

Project Start
Date/Completion
Date

Develop a State of the
Lagoon Technical Report
to identify current
status, emerging trends
75,000
and future opportunities
and needs for
restoration and
stewardship.

10/01/2021 09/30/2022

Continue strategic
delivery of the One
Lagoon - One
Community - One Voice
205,225 Mission and Brand
through a
comprehensive and
coordinated
communication strategy.

10/01/2021 09/30/2022

Activity

Project
Partners

IRLNEP CCMP
CCMP Vital Sign
Core
and Priority
Elements/Sub‐
Element

Program Title and Abstract

CWA 320
Funding
2022

Project Deliverables

Project Start
Date/Completion
Date

8

CCMP
Implementation
IRLNEP with and Financing:
Natua Strategies, (Critical),
T. Pinney and Distinctive
Associates and Lagoon
Angie Brewer Communities:
Inc.
(Undetermined),
Impaired Waters:
(Critical)

Grant Writing Support: Funding will support
the renewable contracts of three grant writer
support contracts with Natua Strategies, T.
Pinney and Associates, and Angie Brewer Inc. to
provide grant writing technical support to
IRLNEP Management Conference stakeholders
and partners.
$
Output: Identify new grant opportunities and
provide technical grant writing support to local
governments and community partners at no cost
to them.
Outcome: Build grant writing technical skills and
capacity among IRLNEP partners. Increased
revenues for IRL restoration, stewardship and
community outreach.

Continue to provide
grant writing technical
assistance to our local
government and
community partners in
40,000
need through renewable
contracts with Natua
Strategies, T. Pinney and
Associates and Angie
Brewer Inc.

10/01/2021 09/30/2022

9

CCMP and IRL Restoration Project List
Support Services:
Program
CCMP
Funding supports two service contracts with The
Implementation
Implementation
Balmoral Group and Tetra Tech, Inc. to provide
and Reporting
The Balmoral and Financing:
services updating and prioritizing the IRL
(Technical
$
Group and Tetra (Critical), Citizen
Restoration Project list, creating a project
Assistance,
Tech, Inc.
Engagement and
storymap, quantification and economic analysis
Capacity
Communication
of project benefits, and ADA accessibility of
Building, & Public
(Serious)
products.
involvement)
Outcome: Work over the life of this multi-year
project will lead the 2025 update to the CCMP.

Outputs: (1)ADA
accessible story map of
IRL Council projects for
the website. (2)
66,775 Updated and prioritized
IRL Restoration project
list. (3)Economic
quantification and
analysis of projects.

10/01/2021 09/30/2022

Program
Implementation
and Reporting
(Financial
Management)
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Activity

10

Project
Partners

IRLNEP

IRLNEP CCMP
CCMP Vital Sign
Core
and Priority
Elements/Sub‐
Element

CCMP
Implementation
and Financing:
(Critical),
Science,
Technology &
Innovation:
(Undetermined)

Program
Implementation
and Reporting
(Technical
Assistance &
Capacity
Building)

CWA 320
Funding
2022

Program Title and Abstract

EPA Travel (EPA Work Plan Requirement):
Funding supports IRL Council/IRLNEP staff
travel to Washington DC for week-long EPANational Estuary Program National Workshop
(Spring) and National Estuary Program Tech
Transfer Meetings (Fall).
Output: Share best practices, new policies and
success stories and lessons learned among the
28 NEPs.
Outcome: Build a nationwide base of knowledge
and experience through shared knowledge and
best practices to guide restoration and
stewardship of all of the estuaries throughout
the United States and its territories.

$

Project Deliverables

Attend Fall and Spring
EPA, NEP and ANEP
meetings to fulfill CCMP
implementation, work
plan development,
10,000
project management,
contract management,
program administration
and federal compliance
activities.

TOTAL EPA Section 320 Request $

11

Top Ranked RFP
respondents for
Restoration RFP;
Citizen
Engagement &
restoration RFP
and Small grants
program RFP.
Multiple awards
for each RFP.
See Section B.1
for grant awards
and project
details

Impaired Water:
(Critical),
Wastewater:
(Critical),
Stormwater:
(Critical),
Seagrasses:
(Critical), Filter
Feeders:
(Serious), Citizen
Engagement and
Education:
(Serious), Forage
Fishes: (Serious),
Species of
Concern:
(Serious), Trash
Free Waters:
(Serious)

Nutrient Reduction, Habitat Restoration,
Community-Based Restoration Projects and
Small Grants: Priority areas for FY 2022 are
projects that enhance water quality through
nutrient reduction projects or habitat
restoration projects that focus on seagrasses,
filter feeders and living shorelines, communityIRL CCMP
based restoration projects that use students
Implementation: and/or citizens to enhance citizen engagement
Water Quality
through "hands-on" restoration projects, and a
and Habitat
small grants program for grant awards between
Restoration
$500-$5,000. A total of $689,233 of local funds
Projects
and the match of $10,767 for Activity 3 are
budgeted for these CCMP projects. These local
funds are identified as the minimum 1 to 1
match to EPA Section 320 federal funds.
Outcome: Restore IRL clean water and natural
habitats through nutrient reduction and
pollutant reduction to achieve the goals of the
CWA.

$

Total IRL Council Local Match $

17

Project Start
Date/Completion
Date

10/01/2021 09/30/2022

700,000

700,000

Multiple contracts will
be issues based on a
competitive RFP
process. Funded projects
will be ranked and a list
of recommended
projects will be
evaluated by the IRLNEP
Management Conference
(Management Board,
STEM AC and CAC). A list
of ranked projects will
be provided to the IRL
Council Board of
Directors for final
funding decision.

10/01/2021 09/30/2022

700,000

Section B.1 Indian River Lagoon National Estuary Program FY 2022
Outputs and Outcomes
Outputs:
• Implement the strategic IRLNEP Outputs (deliverables) identified in the IRL One Lagoon
Comprehensive Conservation and Management Plan: “Looking Ahead to 2030” (adopted
August 2019) and FY 2022 Work Plan Proposal.
•

•

Continued administration of the providing support to IRL Council and IRLNEP
Management Conference.

Specific Work Plan Outputs for FY 2022
EPA Section 320 Funding
− State of the Lagoon Technical Report (3rd year of funding; up to 5-year contract;
$75,000).
− IRL Species Biodiversity Inventory (3rd year of funding; 5-year contract; longterm project commitment; $25,000).
− Atmospheric Deposition Monitoring (3rd year of funding; 5-year contract; longterm project commitment; $28,000).
− Harmful Algal Bloom monitoring lagoon-wide (3rd year of funding; 5-year
contract; long-term project commitment; $150,000).
− Harmful Algal Bloom science – Integrated Sampling to Assess Toxins; ($68,267).
− Hydrology and Hydrodynamics: Monitoring Improved Hydrology, Water
Quality, and Mangrove Recovery in the Jensen Beach Impoundment ($31,733)
− CCMP IRL Council Project List Story Map and IRL Restoration Project List
update ($66,775)
− Continued grant writing support for watershed partners and stakeholders
($40,000)
− Continuation of the One Voice initiative ($205,225)
− Travel to conferences, meetings, and events ($10,000)
IRL Council Local Cost-Share Match
− Water Quality Projects.
o Connect to Protect Septic to Sewer Nutrient Removal Program Y2
($150,00)
o Hobe Heights-Jimmy Graham Park Drive Water Quality Improvement
Project ($150,000)
o Tressler Drive Water Quality Improvement Project ($80,000)
o Septic to Sewer Conversion to Reduce Nitrogen Pollution along the
Elkcam Waterway ($100,000)
o Application and continued optimization of an environmentally friendly,
biological denitrification system developed for use in the Indian River
Lagoon using recycled materials; water treatment to remove 70% of
dissolved ammonium nitrogen ($86,500)
− Habitat Restoration Projects
o Restoration of Clam Populations in the IRL for Water Quality
Improvement ($199,994)
18

−

−

−

•
•
•
•
•
•
•
•
•

Community-Based Restoration Projects.
o Validation of Inexpensive and Effective Modifications of Mosquito
Impoundment Management Strategies to Increase Their Value as Vital
Fish Y2 ($61,500)
o Expanding the Scope of Non-Plastic Restoration Materials in Mosquito
Lagoon and Tomoka Basin ($55,000).
Science and Innovation.
o Hydrology and Hydrodynamics: Monitoring Improved Hydrology, Water
Quality, and Mangrove Recovery in the Jensen Beach Impoundment
($10,767)
Small Grants Program.
o Multiple small contracts ranging from $500-5,000 for restoration
and/or Education ($25,000)

Provide CCMP implementation direction and oversight with CCMP alignment for all
budgeting/project/contract management activities.

Deliver facilitated stakeholder meetings throughout the IRL watershed to assist and
advise development of planning documents.

Deliver a high level of community engagement through public events, science symposia
and workshops.
Produce and distribute the IRLNEP Annual Report to communicate program progress
and provide a high-level of accountability and transparency for use of public funds.

Produce and distribute the IRL Annual Calendar with education about what individuals
can do to help the IRL.
Implement social media and communication strategies with use of expanded social
media platforms.
Provide funding for professional grant-writing support to IRL partners and
stakeholders.

Provide technical support for IRL conferences and workshops focused on IRL health.
Implement the IRL small grants program.
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Outcomes
• Align IRLNEP outputs and outcomes closely with CWA Section 320 authorization and 32
vital signs for IRL health identified in the CCMP: “Looking Ahead to 2030”.
•

•
•
•
•
•
•
•

•
•

Align IRLNEP activities with our new Mission: One Lagoon – One Community – One
Voice.

Implement One Lagoon actions to improve and protect water quality, natural habitats,
and living resources.

Implement One Community actions that contribute to healthy, sustainable and resilient
communities.
Implement One Voice actions that improve communication, collaboration and
coordination.

Implement activities that support the EPA Strategic Plan and Non-Point Source
Program.

Enhance public knowledge and awareness that lead to behavior change and better
stewardship.
Identify and deliver expanded and diversified funding for IRL restoration and
stewardship.

Fund project activities among IRL stakeholders and partners that promote and
implement the 10 “Rs” for ecosystem recovery: Research - Remove - Reduce - Restore Rebuild - Report - Resilience – Responsibility - Resolve.

Promote innovation and transformational thinking, investment and action.
Provide technical and program support to partners and stakeholders.

20

Section B.2 Proposed New and On‐Going Project Reporting Requirements
Activity 1 (On‐Going)
CCMP Work Plan Vital Sign and Actions:
Harmful Algal Blooms (Critical Concern)
HAB‐2: Seek partnerships and funding to pursue RESEARCH priorities identified by the IRL 2011
Consortium that align with IRLNEP Management Conference management priorities.
HAB‐3: Continue funding and scientific partnerships to understand HABs toxicity and risks to human and
wildlife health.
Impaired Waters (Critical Concern)
Impaired Waters‐1: Support implementation, review, and update of IRL TMDLs as needed and as best
available science evolves.
Monitoring and Data Sharing (Serious Concern)
Monitoring‐2: Monitor IRL indicators at appropriate spatial and temporal scales to understand the status
and trends associated with key indicators of the systems health.
Project/Activity Name:
Harmful Algal Bloom Monitoring
Project Activity Purpose and Description:
Funding supports continued IRL algae and cyanobacteria monitoring currently being delivered by University
of Florida (for the northern Lagoon) and Florida Atlantic University ‐ Harbor Branch Oceanographic
Institution (for the southern Lagoon). This FY 2022 activity is the third year of a 5‐year renewable contract.
Increased funding will result in increased sampling during any identified bloom conditions. This activity is
considered an urgent, recurring annual monitoring need. Primary output: Lagoon‐wide algae and
cyanobacterial monitoring to include species identification, distribution and abundance data with specific
focus on HABs.
Budget:
$150,000.00
Outcomes:
Short‐term Outcome: Enhanced knowledge of algae and cyanobacteria composition, distribution and
abundance. Enhanced understanding of HABs and their spatial and temporal variability.
Medium‐term Outcome: Enhanced ability to evaluate spatial and temporal HAB trends.
Long‐term Outcome: Application of long‐term data to enhance prediction of bloom outbreaks, duration and
intensity and adaptation/management responses.
Changes (+/‐) in Pressure Targets: The current trend is negative with increased HAB occurrences, intensities
and duration, especially in Banana River Lagoon. This project will help to expand scientific knowledge to
better understand and revers current status and trend.
CWA Implementation Information:
This project addresses core objectives of the Clean Water Act to protect wetlands and coastal waters through
the National Estuary Program. The focus is to better understand nutrient and water quality relationships to
algal species occurrences and abundance including HABs.
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Activity 2 (New)
CCMP Work Plan Vital Sign and Actions:
Harmful Algal Blooms (Critical Concern)
HAB‐1: Support continuation of the IRL 2011 Consortium, which would function as a formal task force
supported by the IRLNEP and which would develop a HAB RESEARCH and Restoration Response Plan.
HAB‐2: Seek partnerships and funding to pursue RESEARCH priorities identified by the IRL 2011
Consortium that align with IRLNEP Management Conference management priorities.
HAB‐3: Continue funding and scientific partnerships to understand HABs toxicity and risks to human and
wildlife health.
Monitoring and Data Sharing (Serious Concern)
Monitoring‐4: Identify, develop, and apply next generation smart sensors, remote sensing technologies, big
data analytics, and surveillance components to monitor and deliver an IRL water quality dashboard in
real time.
Monitoring‐5: Advance the 10 scientific RESEARCH priorities identified by the STEMAC in the 2018
Looking Ahead – Science 2030 Report. Work with IRL partners to seek funding to implement priority
RESEARCH projects within the 10 priorities.
Project/Activity Name:
Integrated Sampling to Assess Toxins Produced by Harmful Algal Blooms in the Indian River Lagoon
Project Activity Purpose and Description:
The proposed study will document temporal variability in toxin concentrations from HABs in the Northern
Indian River Lagoon, Banana River Lagoon, and the Mosquito Lagoon and combine them with data on
environmental conditions to identify biogeochemical drivers of toxin production.
Budget:
$68,267.00
Outcomes:
Short‐term Outcome: Toxin results provide immediate insights into the spatiotemporal dynamics of toxicity.
Medium‐term Outcome: Identification of potential biogeochemical drivers for the production of targeted
toxins.
Long‐term Outcome: Provide guidance for future work to confirm casual links and design strategies to
mitigate or control the production of toxins.
Changes (+/‐) in Pressure Targets: The current trend is negative with increased HAB occurrences, intensities
and duration, in the Northern IRL, Banana River Lagoon, and Mosquito Lagoon. This project will help to
expand scientific knowledge to better understand and reverse current status and trend.
CWA Implementation Information:
This project addresses core objectives of the Clean Water Act to protect wetlands and coastal waters through
the National Estuary Program. The focus is to better understand nutrient and water quality relationships to
algal species occurrences, toxicity, and abundance including HABs.
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Activity 3 (New)
CCMP Work Plan Vital Sign and Actions:
Hydrology and Hydrodynamics (Serious Concern)
Hydrology‐1: Support advancements in hydrological model development, verification, and application.
Hydrology‐3: Continue evaluation of options to enhance water flow through engineering solutions that
have well defined water quality and ecological outcomes.
Living Shorelines (Serious Concern)
Living Shorelines‐1: RESEARCH and REPORT science‐based siting, planning, design, and construction
criteria.
Living Shorelines‐2: Develop standardized metrics and protocols for living shoreline projects
Living Shorelines‐3: RESEARCH and REPORT on living shoreline information
Living Shorelines‐4: Streamline permitting for living shoreline projects.
Wetlands and Altered Marshes (Serious Concern)
Wetlands‐1: RESEARCH and develop new and improved wetland BMPs with a focus on understanding
wetland responses to sea level rise and climate change.
Wetlands‐3: Implement innovative programs and incentives supporting wetlands protection and
management on privately‐owned lands and marshes managed by private, non‐profit organizations.
When necessary, acquire ownership or control of crucial wetlands
Wetlands‐4: Continue projects and programs to RESTORE shorelines with a focus on enhancing and
managing mosquito impoundment dikes with living shoreline restoration.
Biodiversity (Serious Concern)
Biodiversity‐1: Acquire and effectively manage the IRL network of conservation lands and wetlands as a
tool to preserve, protect, and RESTORE the biological diversity, functional integrity, and productivity
Monitoring and Data Sharing (Serious Concern)
Monitoring‐2: Monitor IRL indicators at appropriate spatial and temporal scales to understand the status
and trends associated with key indicators of the system’s health.
Project/Activity Name:
Monitoring Improved Hydrology, Water Quality, and Mangrove Recovery in the Jensen Beach Impoundment
(JBI)
Project Activity Purpose and Description:
This study will monitor the water quality, hydrology, forest elevation, vegetation, and soil in areas that show
signs of low, moderate, and severe stress within the JBI before and after restoration efforts are completed.
Budget:
$31,733.00 (EPA), $10,787.00 (Local Cost‐share Match), $42,520.00 Total Project Cost
Outcomes:
Short‐term Outcome: Restoration success will be evaluated in the JBI and enable adaptive management of the
site.
Medium‐term Outcome: Changes in water quality, hydrology, elevation, and vegetative growth, will be
compared before and after restoration.
Long‐term Outcome: Recommendations on appropriate hydrologic conditions for other impounded IRL
wetlands will be provided to avoid future habitat mortality events due to storms and sea‐level rise.
Changes (+/‐) in Pressure Targets: A positive trend is predicted as restoration projects are funded and
implemented.
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CWA Implementation Information:
This project addresses core objectives of the Clean Water Act to protect wetlands and coastal waters through
the National Estuary Program.
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Activity 4 (On‐Going)
CCMP Work Plan Vital Sign and Actions:
Biodiversity (Serious Concern)
Biodiversity‐2: Work to continue, expand, update, and improve the IRL species inventory.
Citizen Engagement and Education (Serious Concern)
Communicate‐1: Facilitate implementation of the IRL CCMP consistent with “One Lagoon – One
Community – One Voice” mission.
Project/Activity Name:
IRL Biodiversity and the "IRL Species Inventory":
Project Activity Purpose and Description:
This project supports the long‐standing investment of the IRLNEP to deliver and maintain the IRL species
inventory and biodiversity initiative. Primary outputs for this year of the project will maintenance and
expansion of the IRL Species Inventory website.
Budget:
$25,000
Outcomes:
Short‐term Outcome: Refocus public knowledge and understanding about the importance of IRL biodiversity.
Medium‐term Outcome: Fund and conduct an updated assessment of IRL biodiversity to evaluate status and
trends since the 2011 superbloom. Consider sponsoring another IRL Biodiversity Symposium to build on the
scientific knowledge of the 1995 symposium.
Long‐term Outcome: Development of quantitative targets to evaluate and track biodiversity.
Changes (+/‐) in Pressure Targets: The current trend is unknown but is likely negative with increased HAB
occurrences and loss of seagrass habitats. This project will help to expand scientific knowledge to better
understand and revers current status and trend.
CWA Implementation Information:
This project addresses core objectives of the Clean Water Act to protect wetlands and coastal waters through
the National Estuary Program
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Activity 5 (On‐Going)
CCMP Work Plan Vital Sign and Actions:
Atmospheric Deposition (Undetermined Concern)
Atmospheric Deposition‐1: Determine the impacts of atmospheric deposition of nutrients and other
pollutants on the nutrient budget, water quality, and resources of the IRL.
Atmospheric Deposition‐2: Evaluate need for additional wet and dry atmospheric monitoring stations.
Impaired Waters (Critical Concern)
Impaired Waters‐1: Support implementation, review, and update of IRL TMDLs as needed and as best
available science evolves.
Project/Activity Name:
Atmospheric Deposition Monitoring
Project Activity Purpose and Description:
The IRLNEP maintains the only wet‐dry atmospheric deposition monitoring station along the entire IRL. Data
collected from this station are essential to developing a nutrient budget for the IRL, providing data for BMAP
and RAP updates and evaluating nutrient deposition trends. The primary output from this funding is
continued data collection and monitoring station maintenance.
Budget:
$28,000
Outcomes:
Short‐term Outcome: Continue long‐term data collection of wet‐ and dry‐ atmospheric deposition of nutrients.
Medium‐term Outcome: Evaluate the need to expand the scope and scale of atmospheric deposition data
collection throughout the IRL.
Long‐term Outcome: Develop and implement a strategy for an enhanced network to monitor atmospheric
deposition and changes.
Changes (+/‐) in Pressure Targets: The current trend is positive with decreasing nutrient loads associated with
changes in automotive standards. Long‐term land‐use trends and climate change impacts are unknown.
CWA Implementation Information:
This project addresses core objectives of the Clean Water Act and the nexus between water quality and Clean
Air Act standards and trends.
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Activity 6 (On‐Going)
CCMP Work Plan Vital Sign and Actions:
State of the Lagoon (Serious Concern)
State of the IRL‐1: Provide support for a “State of the Lagoon Technical Report” to be released every ten
years.
Monitoring and Data Sharing (Serious Concern)
Monitoring 1: Develop a comprehensive IRL monitoring plan.
Monitoring‐2: Monitor IRL indicators at appropriate spatial and temporal scales to understand the status
and trends associated with key indicators of the system’s health.
Montioring‐3: Support expansion of and adequate funding for the IRL Citizens Water Quality Monitoring
Program.
Monitoring‐4: Identify, develop, and apply next generation smart sensors, remote sensing technologies, big
data analytics, and surveillance components to monitor and deliver an IRL water quality dashboard in
real time.
Monitoring‐5: Advance the 10 scientific RESEARCH priorities identified by the STEMAC in the 2018
Looking Ahead – Science 2030 Report. Work with IRL partners to seek funding to implement priority
RESEARCH projects within the 10 priorities.
CCMP Implementation and Financing (Critical Concern)
Implementation‐1: Develop a finance plan for CCMP development and implementation, project and
program funding, and program delivery with a focus on restoration, scientific RESEARCH, monitoring,
and citizen engagement.
Project/Activity Name:
State of the Lagoon Technical Report
Project Activity Purpose and Description:
Funding for this important multi‐year initiative will generate a comprehensive state of the IRL technical
report (patterned after the Narragansett Bay ‐ State of the Bay report). Applied Ecology, Inc will work
directly with the IRLNEP Management Conference and staff. The contract is a multiple year contract
(renewable up to 5 years contingent on annual progress). This funding is for Year 3 only. The total cost of this
initiative is estimated at $350,000‐$450,000. Primary output FY 2022 is to fine tune the data processes and
sources used for the metrics under the Condition” section of the report and focus on the data retrieval and
processing for these metrics. Additionally, create some of the Stressor Section narrative sections and work
directly with the Graphic Design team to start producing some draft Stressor sections.
Budget:
$75,000
Outcomes:
Short‐term Outcome: Development of a strategic process to implement the initiative with full and
comprehensive participation of the IRLNEP Management Conference, identification of available data and
gaps, preliminary synthesis of available data.
Medium‐term Outcome: Development and distribution of the State of the Lagoon technical document before
FY 2024‐2025 to advise any CCMP updates and provide guidance to address issues that need to be considered
for the 2030 IRLNEP CCMP revision.
Long‐term Outcome: The State of the lagoon technical report will advise the 2030 CCMP revision.
Changes (+/‐) in Pressure Targets: Positive. The State of the Lagoon technical report will provide a science‐
based foundation for moving forward with restoration and stewardship activities.
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CWA Implementation Information:
This project addresses core objectives of the Clean Water Act to protect wetlands and coastal waters through
the National Estuary Program. It addresses Section 320 guidance and authority to track CCMP progress and
ecosystem changes and trends.
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Activity 7 (On‐Going)
CCMP Work Plan Vital Sign and Actions:
Citizen Engagement and Education (Serious Concern)
Communicate‐1: Facilitate implementation of the IRL CCMP consistent with “One Lagoon – One
Community – One Voice” mission.
Communicate‐2: Develop and implement an IRLNEP multi‐year Communication Plan.
Communicate‐3: Implement public education programs including the “One Community – One Voice”
initiative to promote community place‐based identities and Lagoon‐Friendly TM behaviors.
CCMP Implementation and Financing (Critical Concern)
Implementation‐1: Develop a finance plan for CCMP development and implementation, project and
program funding, and program delivery with a focus on restoration, scientific RESEARCH, monitoring,
and citizen engagement.
Project/Activity Name:
One Lagoon Comprehensive Communication Initiative
Project Activity Purpose and Description:
As the IRLNEP begins to implement the newly adopted CCMP ‐ Looking Ahead to 2030, a more strategic and
comprehensive communications campaign is needed. Funding supports implementation of the IRLNEP
communication strategy focused on the "One Lagoon ‐ One Community ‐ One Voice" mission. Funding will be
applied to continuing the IRLNEP branding and communication campaign; Development (which includes
service contracts with IDEAS, Brandt & Ronat, Firefly Communications, and O’Hara Communications) for
enhanced web/graphics to support the www.onelagoon.org website and publications; ADA accessibility, and
expanded communication and outreach activities.
Budget:
$205,225
Outcomes:
Short‐term Outcome: Roll‐out and delivery of the "One Community‐One Voice" initiative. Development of
infographics. Development of the IRLNEP calendar, annual report, one‐page fact sheets, other publications,
guides, and fact sheets as needed, and an expanded social media outreach effort.
Medium‐term Outcome: Expanded quality and quantity of IRLNEP communication activity.
Long‐term Outcome: Expansion of knowledge changes citizen and community behavior towards a Lagoon
Friendly core value.
Changes (+/‐) in Pressure Targets: Positive trend associated with delivery of a strategic communications
campaign lagoon‐wide.
CWA Implementation Information:
This project addresses core objectives of the Clean Water Act to protect wetlands and coastal waters through
the National Estuary Program.
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Activity 8 (On‐Going)
CCMP Work Plan Vital Sign and Actions:
CCMP Implementation and Financing (Critical Concern)
Implementation‐1: Develop a finance plan for CCMP development and implementation, project and
program funding, and program delivery with a focus on restoration, scientific RESEARCH, monitoring,
and citizen engagement.
Distinctive Lagoon Communities (Undetermined Concern)
Distinctive Communities‐2: For Working Waterfronts, coordinate with local communities to maintain the
commercial use.
Impaired Waters (Critical Concern)
Impaired Waters‐2: Work with BMAP partners and DEP to support implementation of BMAPs and track
progress, compliance, and implementation challenges.
Project/Activity Name:
Grant Writing Support – Technical Assistance to Community Partners
Project Activity Purpose and Description:
Funding supports the renewable contracts of three grant writer support companies (i.e. Natua Strategies, T.
Pinney and Associates, and Angie Brewer Inc.). These firms provide grant writing technical support to IRLNEP
Management Conference stakeholders and partners. Past performance has demonstrated that this IRLNEP
service generates a high return on investment value to our partners, especially small NGOs and cities with
limited resources to develop and submit competitive proposals.
Budget:
$40,000
Outcomes:
Short‐term Outcome: Identification of new grant opportunities. Successful proposal development that
increases revenues for CCMP project implementation.
Medium‐term Outcome: Enhanced grant writing technical skills and capacity among IRLNEP partners.
Increased revenues for IRL restoration, stewardship and community outreach projects.
Long‐term Outcome: Enhanced grant writing sophistication among IRLNEP partners results in significant
expansion and diversification of revenues generated for CCMP project implementation.
Changes (+/‐) in Pressure Targets: Positive. Delivery of this service is already demonstrating a strong return
on investment associate with successful proposal development and funding. Continuation will build on that
positive trend.
CWA Implementation Information:
This project addresses core objectives of the Clean Water Act to protect wetlands and coastal waters through
the National Estuary Program. This technical support service showcases the value of cooperative federalism.
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Activity 9 (New)
CCMP Work Plan Vital Sign and Actions:
CCMP Implementation and Financing (Critical Concern)
Implementation‐1: Develop a finance plan for CCMP development and implementation, project and
program funding, and program delivery with a focus on restoration, scientific RESEARCH, monitoring,
and citizen engagement.
Citizen Engagement and Education (Serious Concern)
Communicate‐1: Facilitate implementation of the IRL CCMP consistent with “One Lagoon – One
Community – One Voice” mission.
Project/Activity Name:
CCMP and IRL Restoration Project List Support Services
Project Activity Purpose and Description:
Funding supports two service contracts with the Balmoral Group and Tetra Tech, Inc. to provide services
updating and prioritizing the IRL Restoration Project List, creating a project story map, quantification and
economic analysis of project benefits, and ADA accessibility of products.
Budget:
$66,775
Outcomes:
Short‐term Outcome: Better communication of IRL Council/IRLNEP projects through a story map setting.
Medium‐term Outcome: Enhanced understanding of the priorities to guide IRL Restoration and provide
economic drivers to promote action.
Long‐term Outcome: Prioritization and update of projects will lead to helping determine the 2025 update to
the CCMP
Changes (+/‐) in Pressure Targets: Positive. Delivery of this service is already demonstrating a strong return
on investment associate with successful proposal development and funding. Continuation will build on that
positive trend.
CWA Implementation Information:
This project addresses core objectives of the Clean Water Act to protect wetlands and coastal waters through
the National Estuary Program. This technical support service showcases the value of cooperative federalism.
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Activity 10 (On‐Going)
CCMP Work Plan Vital Sign and Actions:
CCMP Implementation and Financing (Critical Concern)
Implementation‐1: Develop a finance plan for CCMP development and implementation, project and
program funding, and program delivery with a focus on restoration, scientific RESEARCH, monitoring,
and citizen engagement.
Technology and Innovation (Undetermined Concern)
Technology Innovation‐2: Continue to support and develop a water technology directory for the
www.onelagoon.org website.
Project/Activity Name:
EPA Travel (EPA Work Plan Requirement):
Project Activity Purpose and Description:
Funding supports IRL Council/IRLNEP staff travel to Washington DC for week‐long EPA‐National Estuary
Program National Workshop (Spring) and National Estuary Program Tech Transfer Meetings (Fall). Both
meetings are scheduled with the Association of National Estuary Program Board of Directors meeting.
Outcomes: Share best practices, new policies and success stories and lessons learned among the 28 NEPs.
Budget:
$10,000
Outcomes:
Short‐term Outcome: Share best practices, new policies and success stories and lessons learned among the 28
NEPs.
Medium‐term Outcome: Transition annual meetings to become more strategic and focused on urgent
problems and innovative solutions. Leverage the local, state and EPA partnership for enhanced productivity,
efficiency and success.
Long‐term Outcome: Build a nationwide base of knowledge and experience to guide restoration and
stewardship of all the estuaries throughout the United States and its territories.
Changes (+/‐) in Pressure Targets: Positive. Annual discussions among the 28 NEPs and the EPA are
generating positive outcomes. Best practices and technology innovations are being shared. Stronger
partnerships are being developed. Example: Creation of the Florida estuaries Alliance agreement between
Tampa bay, Sarasota Bay, Charlotte harbor and Indian River Lagoon NEPs.
CWA Implementation Information:
This project addresses core objectives of the Clean Water Act to protect wetlands and coastal waters through
the National Estuary Program.
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Activity 11 (New and On‐Going)
CCMP Work Plan Vital Sign and Actions:
Nutrient Reduction and Habitat Restoration Projects (funded by IRL Council local and state revenues pursuant
to the 2015 IRL Council Inter‐Local Agreement)
Multiple Vital Signs addressed by projects identified through a competitive RFP process focused on restoration
projects that reduce nutrients and pollutants, restore natural habitats or create living shorelines; Community‐
based restoration projects that engage active participation by citizens and students in water quality and
habitat restoration; and small grants program.
One Lagoon Vital Signs
Water Quality
Habitat
 Impaired Waters
 Wastewater
 Stormwater

 Seagrasses
 Filter Feeders
 Living Shorelines
 Wetlands

Living Resources

One Voice

 Forage Fishes
 Commercial and
Recreational Fisheries
 Harmful Algal Blooms
 Biodiversity

 Citizen Engagement
and Communication
 Technology Innovation
 Monitoring and Data
Sharing

.

Project/Activity Name:
Nutrient Reduction, Habitat Restoration, Community Based Restoration Projects, and Small Grants
Project Activity Purpose and Description:
Funding for design and engineering planning or project construction that enhances water quality through
nutrient reduction strategies (wastewater, septic to sewer, stormwater or legacy load removal) or habitat
restoration projects that focus on restoration of seagrasses, filter feeders, wetlands and living shorelines.
Funding also available for community‐based restoration projects that use students and/or citizens to enhance
citizen engagement through "hands‐on" restoration projects, and a small grants program for grant awards
between $500‐$5,000.
Budget:
A total of $948,761 of local funds are budgeted for these CCMP projects. $700,000 of these local funds are
identified as the minimum 1 to 1 match to EPA Section 320 federal funds.
Outcomes:
Short‐term Outcome: Implement nutrient reduction and habitat restoration projects that quantify water
quality or habitat improvements.
Medium‐term Outcome: Continue to implement high‐value projects and expand funding and partnerships for
project implementation.
Long‐term Outcome: Significant expansion of recurring annual funding to accelerate IRL restoration and
stewardship.
Changes (+/‐) in Pressure Targets: Positive. Every project is progress.
CWA Implementation Information:
This project addresses core objectives of the Clean Water Act to protect wetlands and coastal waters through
the National Estuary Program.
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Section C. Completed Major Projects/Activities
Previous Year Reporting
C.1 Summary: IRLNEP and Management Conference Accomplishments 2021
Indian River Lagoon National Estuary Program Projects/Activities funded by EPA
Section 320 Funds and IRL Council Local Funds.
The IRLNEP had a highly productive year in FY 2021 despite challenges created by the COVID-19
pandemic. The program pivoted quickly in early 2020 to make adjustments to the scope of work for
projects that planned for large gatherings of citizens for education projects or volunteers for
community restoration projects. As a result of these adaptive management decisions, the IRLNEP
kept the Work Plan moving forward with minimal impacts to outputs, delivery scheduled or
outcomes.

The IRL Council and IRLNEP continue to align annual program activities with revenue sources to
deliver a performance-based budget and comprehensive program delivery. The annual EPA Work
Plan herein focuses on activities that align with CCMP implementation and guidance in Section 320
CWA. Once the EPA Work Plan is accepted by the EPA, the EPA-funded activities are incorporated
into an annual IRLNEP Business Plan that includes additional activities funded by IRL Council
contributions and other local revenue sources. The annual EPA Work Plan, IRLNEP Business Plan,
annual budgets and any revisions to budgets are reviewed and adopted by the IRLNEP Management
Conference. These documents are available to the public on one lagoon. This approach to program
planning, implementation and communication delivers an effective, efficient and financially
transparent process that is easy to understand by IRLNEP stakeholders, the public and elected
officials. At the end of each fiscal year, a IRLNEP Annual Report is developed and distributed to
communicate program progress and use of funds (2020 Annual Report).

See section C.2 of this workplan for the current status and project milestones completed of the CWA
federally funded projects that are expected to be completed by the end of FY 2021. Highlights of the
IRLNEP listed below include the following milestone accomplishments that have been completed as
well as those that are on-target to be completed before the June 1, 2021 deadline for submission of
this FY 2022 EPA Work Plan.

COMPLETED ACTIVITIES, OUTPUTS AND HIGHLIGHTS:

IMPLEMENTING THE IRL COMPREHENSIVE CONSERVATION AND MANAGEMENT PLAN –
LOOKING AHEAD TO 2030
CCMP – Looking Ahead to 2030
• The CCMP is in pre-print production for distribution in hard copy format. The CCMP is
available in PDF format on www.onelagoon.org. PDF copies have been available for
broad distribution on IRLNEP-branded thumb drives since the document was adopted
by the IRL Council in 2019.
•

A “Community Guide to the CCMP” is in final stages of graphic design and ADA
compliance review. The document will be available to the public on-line and in print
format.
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IRL CCMP Concurrence Documents in development with target completion dates
- IRL Communication Plan (August 2021)
- One Lagoon Habitat Restoration Plan (2022)
- One Lagoon Comprehensive Monitoring Plan (2022)
- Financing the CCMP (August 2021)

Other CCMP Guidance Documents in development with target completion dates
- Science 2030 – Scientific Research Needs and Priorities for the Next Decade and
Beyond (November 2021)
- State of the Lagoon Technical Report (2024)
- One Lagoon Boater’s Guide (2021)

CCMP Implementation (Taking action to communicate, collaborate and coordinate actions
that restore the Lagoon and cultivate informed stewardship throughout the IRL watershed)
•

IRLNEP staff administered over 45 projects during the fiscal year. All projects align with
IRL Vital Signs and actions identified in the CCMP. Projects fall into two categories:
o EPA-funded projects that aligned with CCMP implementation and Section 320
CWA authority (science and technology innovation projects funded through a
competitive RFP process, CCMP planning, communication, concurrence
document development, and Monitoring activities).
o

•

•

Competitive local cost-share projects funded by IRL Council annual
contributions through a competitive RFP process (water quality, habitat
restoration, community engagement in restoration, and small grants program).

Completion of the DRAFT “Strategies for Financing IRL CCMP Implementation” (EPA
CCMP concurrence document). Once EPA certification is completed, the document will
be presented to the IRLNEP Management Conference and IRL Council for adoption
(expected August 2021).
IRL restoration project list update. The following Table 1 provides a summary of
unfunded priority projects provided by IRLNEP stakeholders and partners to date. In
2021, the IRL Council entered into a multi-year service contract with TetraTech Inc.
through a competitively procured RFQ process to expand, update and prioritize the
CCMP project list on an annual basis. The list will be used to assist stakeholders to
prioritize projects and secure funding for high priority projects
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Table 1: 2021 Update of the IRL Restoration Project List
Total Number of
Projects submitted
by Stakeholders

Number of
Projects with
Estimated Costs

Total Cost

TN Reductions
(lbs/yr)

TP
Reductions
(lbs/yr)

Stormwater
WWTFs and Septic
Systems

519

470

$703,425,600

781,119

180,754

226

Habitat Restoration
Muck Removal and
Navigation

79

200

$905,563,298

616,680

34,280

60

$44,303,975

25,235

1,525

Citizen Engagement

69

66

$755,422,346

2,246,594

193,156

64

48

$5,270,045

35,505

2,473

Monitoring and Research
Capital Construction
(proposed restoration
facilities)

60

26

$22,056,082

0

0

4

4

$95,000,000

0

0

TOTAL

1,021

874

$2,531,041,346

3,705,133

412,187
TP
Reductions
(lbs/yr)
TBD

Project Category

85.6% of projects have estimated costs

Category
CERP IRL South
(Everglades Restoration)

•

•

•

Total Number of
Projects submitted
by Stakeholders

Number of
Projects with
Estimated Costs

Total Cost

TN Reductions
(lbs/yr)

1

Multiple*

$3,500,000,000

TBD

Harmful Algal Blooms: EPA supplemental funding in FY 2019 expanded the capacity of
the IRLNEP to monitor and respond to Harmful Algal Blooms. It served as a catalyst to
position the IRLNEP in a leadership role to partner with local, state and federal partners.
The EPA investment helped the IRLNEP to secure a $963,470 Harmful Algal Bloom
Innovative Technology Project Grant awarded by the Florida Department of
Environmental Protection’s Office of Water Policy and Ecosystems Restoration. The
project is a private-public partnership (P3) with StormCenter Communications Inc., St.
Johns River Water Management District and Harbor Branch Oceanographic Institute Florida Atlantic University.

Climate Change and Sea Level Rise: A IRL Climate Ready Estuary report was adopted by
the IRLNEP Management Conference and IRL Council. Results of the report have been
published in a peer-reviewed scientific journal (Parkinson, Randall W., Valeri Seidel, Clay
Henderson, and Duane De Freese. 2021. Journal of Coastal Management. “Adaptation
actions to reduce impairment of Indian River Lagoon water quality caused by climate
change, Florida, U.S.A. Published online: 07 Feb. (Climate Ready Estuary Report). 18p.

Water Technology, Innovation: The IRLNEP is working with the Economic Development
Commission of Florida’s Space Coast to develop a vision for a clean-tech industry cluster
in east central Florida and to deliver a water- and clean-tech conference in 2022-2023.
Delivery of an April 2020 ocean and coastal technology conference at Harbor Branch
Oceanographic Institute in partnership with the Marine Technology Society was cancelled
due to COVID-19. The IRLNEP is working with partners to reschedule that event.
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COVID Response and Recovery: The IRL Council funded 5 internships in the Summer of
2020 through a competitive process to provide financial bridge support to IRL
professionals impacted by the pandemic.

IRLNEP COMMUNICATIONS:
• Expansion of IRLNEP Communication and Community Outreach and Engagement.
o Regular website expansion and updates.
o

o

o

o

o

CCMP video development. “The IRL CCMP Call to Action” video is being re-edited
(https://youtu.be/VSCUotTvLuQ) to a shorter version for social media use.
Short videos are in production for each of the 32 vital signs of the CCMP and for
each of the “Ten Rs” for IRL restoration (Research, Remove, Reduce, Rebuild,
Restore, Resilience, Respond, Report, Responsibility, Resolve).
Completion of a DRAFT “IRLNEP Communication Plan” is being reviewed by
staff. A final draft plan will be submitted to EPA for review and certification in
2021. Review and adoption by the IRLNEP Management Conference and IRL
Council is expected in August 2021.

Contract support services for Brand Engagement and support of document
development are being provided by contract partners to assist the program with
Brand engagement, website management, social media activation and
video/graphic design content.
Delivery of annual Indian River Lagoon Envirothon as a core education and
outreach program of the IRLNEP. This activity was postponed in 2020 due to
COVID.

Continuation of the IRLNEP partnership with the Smithsonian Marine Field
Station at Fort Pierce, Florida to upgrade, expand and improve the Indian River
Lagoon species inventory and biodiversity website.

TECHNICAL SUPPORT AND CAPACITY BUILDING:
• The IRLNEP continued a strong commitment to local community and organization
capacity- building and technology transfer support. IRLNEP staff participated in the
following activities and committees during FY 2021:
-

-

National Level Activities
- Advisory Board of the Southeast and Caribbean Disaster Resilience
Partnership (SCDRP).
o Board of Association of National Estuary Programs

State Level Activities
o Florida Harmful Algal Bloom (“Red Tide”) Task Force administered by the
Florida Fish and Wildlife Conservation Commission (Dr. De Freese
appointed by Florida Governor Ron DeSantis).
o CareerSource FL Board of Directors (Dr. De Freese appointed by former
Florida Governor Rick Scott).
o Florida Ocean Alliance Board of Directors.
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Local Level Activities
o IRLNEP provided professional grant-writing support to our stakeholders and
partners.
o

o

IRLNEP sponsored the premier episode of Captain Benny Blanco’s Guiding Flow
TV and held a Town Hall event (Guiding Flow TV).
A second episode has also been filmed. A final cut can be found here
(https://drive.google.com/file/d/1cXVbmJUWhl5WiwFcjRs_Uj8oY2RSB5_3/view)
IRLNEP staff gave numerous presentations through Zoom events.

Staff Level Activities
o ADA compliance training for IRLNEP staff
o

Kathy Hill, IRLNEP Deputy Director, participated in Leadership Brevard Class of
2021.

BELOW AND ON THE FOLLOWING PAGES ARE PROJECTS AND ACTIVITIES
LEVERAGED BY THE IRLNEP CCMP THAT HAVE BEEN INITIATED AND/OR
COMPLETED BY MEMBERS OF THE IRL COUNCIL AND MANAGEMENT BOARD IN FY
2021 WITHIN THE IRL WATERSHED.
Note: COVID-19 restrictions severely impacted some partners ability to conduct
projects and activities.

Volusia County Partners:
VOLUSIA COUNTY GOVERNMENT (ENVIRONMENTAL MANAGEMENT DIVISION):
CCMP Vital Signs: Monitoring and Data Sharing, Trash Free Waters, Policy Opportunities, Citizen
Engagement and Education, Species of Concern, Stormwater
• Monitoring and Data Sharing:
o The Volusia County Environmental Management Division (EMD) continues to monitor
numerous sites in Mosquito Lagoon (since 1988) and in the Halifax River (since 1991).
Monthly and bi-monthly collections have been continuous in the lagoon from Ponce
Inlet south to Oak Hill, with sites along the Intracoastal Waterway as well as at points
eastward near Bethune Beach and south of George’s Bar. Several points are near
marinas, as well as shellfish harvesting areas. Additionally, fifteen locations are
currently monitored in the Halifax River along the Intracoastal Waterway from Ponce
Inlet north to the Volusia/Flagler County line. Monitoring sites are widely dispersed to
provide a good data set for modeling purposes for water quality requirements.
•

Trash Free Waters:
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In September 2020, EMD hosted an extended and socially distanced International
Coastal & Halifax/Indian River Cleanup. In total, 936 people volunteered to clean up
trash along the shores of the beach, Halifax River, and Indian River Lagoon. Volunteers
were located throughout Volusia County and removed 3,257 pounds of trash and
recyclables.
Manatee Protection Program Staff assisted with marine debris cleanups throughout
Volusia County, by promoting the annual International Coastal Cleanup and the St. Johns
River Cleanups. They also joined Florida Shorebird Alliance Volusia Shorebird
Partnership representatives to clean up monofilament and marine debris on the
designated Critical Wildlife area, Rookery Island, in Port Orange.
Working with Volusia County school students and the Investigating Biomes in Science
(IBIS) project, Manatee Protection Program staff continued their marine debris clean-up
and education program. MPP staff partners with the NOAA Marine Debris Monitoring
and Assessment Project to document marine debris in Rose Bay. IBIS students assist
with the cleanups and data recording on a monthly basis.
Of the 130 recycling bins in the Monofilament Line Recycling Program 57 are located
within the Indian River Lagoon watershed. Citizens volunteer to empty the bins,
document and send in the data, and then take the line to a recycling center. MPP staff
and Volusia County GIS specialists developed an interactive map of all bin locations, so
that interested volunteers can look to see where bins are located near them and which
are available for adoption. A link to the interactive map can be found at
www.volusiafishinglinerecycling.org. EMD’s Monofilament Recycling Program in
conjunction with the EMD Underwater Cleanups have collected a total of 11,899 pounds
of monofilament fishing line and marine debris to date.
EMD staff conducted 5 underwater cleanups, retrieving a total of 1039 pounds of
monofilament line and marine debris from within the lagoon watershed.

Policy Opportunities:
o The Volusia County Council approved the 2021 State Legislative agenda in January 2021
which supports funding water quality remedies that will assist the county in the
reduction of nutrients flowing into the Indian River Lagoon and Halifax River. The
approval encouraged support for the Indian River Lagoon Council Legislative Program,
absent conflicts.
o The Indian River Lagoon Surface Water Improvements and Management Overlay Zone
(AKA Class II overlay) is an Environmental Ordinance within the Land Development
Code. This regulation was designed to reduce the negative impacts of development
adjacent to the Indian River Lagoon and to protect this vital natural resource and the
shellfish harvesting industry in that area. Environmental Permitting issued 100 permits
within the Class II overlay between April 1, 2020 and March 31, 2021. 148 storm water
retention inspections, and 88 native vegetation retention inspections were also
completed.

Citizen Engagement and Education:
o The EMD operates the Marine Science Center (MSC) in Ponce Inlet, Florida to educate
the public about the marine environments of Volusia County and how to help conserve
habitat and reduce human impacts. The MSC also operates sea turtle and seabird
rehabilitation hospitals to help release and conserve these animals that were injured in
the wild. The MSC closed to the public on March 20th, 2020 and remained closed (except
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o

for weekends in June) to the public through March 31st, 2021. Although the pandemic
presented challenges in educating the public, the Education Department created a
virtual learning studio and immediately began using its resources to provide
conservation messages and education over the web. The programs included lessons on
the MSC’s animal ambassadors, Volusia County and Florida critical habitats, insights into
the rehabilitation programs, human impacts, animal releases after successful
rehabilitation, and much more. In October of 2020, the MSC installed a new touch pool
with three species of rays that inhabit the IRL. The new touch pool improved animal
swimming space and visitor flow through the MSC. The MSC successfully conducted
nine summer camps while mitigating COVID risks. The summer camps focused their
field trips around the Ponce de Leon Inlet and surrounding estuaries. The campers
learned how ethical angling helps conserve fish and bird populations and how humans
impact critical habitats. The MSC is currently developing a new exhibit that details the
history of the Indian River lagoon and the crucial moments in time that changed its
environment. The new exhibit will help interpret the Seagrass and Estuary Exhibits that
depend on a healthy IRL for fisheries recruitment and survival of thousands of different
species.
The Be Floridian Now program established a new virtual outreach space in 2020 by
collaborating with the Marine Resources Council (MRC) and staff from other local
governments to create the first Be Floridian Now (BFN) electronic newsletter.
Through the collaboration with MRC the county participates in quarterly SMART
meetings with numerous local governments, agency and non-profit partners along the
IRL where partners share education opportunities and materials.
Staff worked with partners to develop a native plant brochure, create surveys for
fertilizer retailers and landscapers, and develop short educational videos. A BFN
webpage and Facebook page are also maintained through the collaboration.
EMD staff produced a YouTube video for Earth Day 2020 about water’s journey across
the county and collaborated on two webinars with other regional government and
nonprofit partners regarding fertilizer practices and landscaping choices.
During the summer fertilizer ban from June 1 through September 30, EMD staff ensured
that all stores selling fertilizer across the county were re-stocked with informational
fliers on fertilizer and the ordinance.
Volusia County is currently in the process of hiring a full-time staff person who will take
over the education and outreach for the BFN program as half of their duties.
Explore Volusia provided 38 programs within the IRL watershed reaching 380 people,
which includes High School students in the Project IBIS (Investigating Biomes In
Science) program. New platforms of education were also added in 2020 and 2021 which
include videos developed for outreach on social media. Explore Volusia programs
provide outdoor education opportunities teaching residents and visitors about the
diverse habitats of Volusia County. Programs range from hiking, biking, kayaking, and
EcoBuggy tours. Experienced educators lead all programs with a focus on biodiversity
and conservation. These programs are designed to engage participants, teach them
about the county's diverse habitats and how they are interconnected. Topics for
discussion during the programs vary depending on the location, but often include water
quality, and conservation.
Manatee Protection Program (MPP) staff educated Volusia County High School students,
participants in several Explore Volusia programs, and community center groups, on
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microplastics. Students and visitors learned about the ongoing issue and affects
microplastics have on our waterways. They were also given hands-on scientific
experience detecting microplastics from various water sources.

Species of Concern:
o The Volusia County Marine Mammal Stranding Team assisted with 84 (April 2020 –
April 6, 2021) marine mammal stranding calls within the Indian River Lagoon
watershed. This included 24 Bottlenose dolphins, 56 manatees, and 3 North Atlantic
Right whales and one Humpback whale. This was done in partnership with the Florida
Fish and Wildlife Conservation Commission, Hubbs SeaWorld Research Institute,
Marineland Research Institute, Volusia County Beach Safety and Sheriff’s Marine Unit. At
the end of March 2021, VCMMST worked alongside Florida Fish and Wildlife
Conservation Commission while they investigated a high level of manatee mortalities.
They will continue to do so until the Unusual Mortality Event (UME) subsides.
https://www.volusia.org/services/growth-and-resource-management/environmentalmanagement/natural-resources/marine-mammal-stranding-network.stml
o Two Manatee Watch program trainings were conducted that train volunteers to
document manatee sightings and report animals in distress. These sightings serve to
indicate manatee usage of our waterways and inform our citizens about manatee
habitat, biology, and physiology. From April 2020 to April 06, 2021, twelve manatee
watch reports were sent in from volunteers. Many reports consisted of multiple animals
sighted at the same time, bringing the total number of manatees documented to 20. MPP
staff worked with Volusia County GIS specialists to create an improved online sighting
report, making it easier for volunteers to submit their data.
https://www.volusia.org/services/growth-and-resource-management/environmentalmanagement/natural-resources/florida-manatee/manatee-watch/
Stormwater:
Best Management Practice (BMP) activities:
 Street sweeping: 83 miles of roads
 Roadside ditch cleaning: 143 miles of roads
 Open channel cleaning: 128 miles of ditches
 Baffle box cleaning: 3 boxes
o

Gabordy Canal at 10th Street Stormwater Treatment Facility: The Gabordy Canal at
10th Street Stormwater Treatment Facility project is located in the New Smyrna Beach
and Edgewater area of Volusia County. The project is identified in the Mosquito Lagoon
Reasonable Assurance Plan as a large-scale stormwater retrofit project that includes the
installation of a nutrient removal treatment facility to provide treatment for base flow
and roadway stormwater runoff. This project will be co-located on the same parcel of land
that was acquired for the stormwater treatment pond that is part of the County’s 10th
Street widening project. The completed project anticipates a reduction in Total Nitrogen
(TN) by 5,700 lbs. per year and Total Phosphorous (TP) by 1,100 lbs. per year. This
project was awarded the following cost-share grants: $100,000 for design and permitting
from the Indian River Lagoon Council, $1,911,784 for construction from the St. Johns
River Water Management District, and $300,700 for construction from the Florida
Department of Environmental Protection. Bids were received on March 25, 2021, and the
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construction contract is in the process of being awarded by the Volusia County Council.
Construction is anticipated to begin by June 2021.
Ariel Canal Water Quality Improvement Project: The Ariel Canal Water Quality
Improvements project is located in the Oak Hill area of Volusia County. The project is
identified in the Mosquito Lagoon Reasonable Assurance Plan as a large-scale stormwater
retrofit project that includes the installation of a nutrient removal treatment facility to
provide treatment for base flow and roadway stormwater runoff. The completed project
anticipates a reduction in Total Nitrogen (TN) by 1,300 lbs. per year and Total
Phosphorous (TP) by 210 lbs. per year. During the final design and permitting process,
an Archaeological Conservation Site and Easement located in proximity to the project was
discovered. The County, through its consultant, is coordinating with the State of Florida
Division of Historical Resources to ensure cultural resources compliancy and to mitigate
any adverse impacts to this Archaeological Conservation Site Easement. The project is
anticipated to be let for bidding by October 2021 and construction will be funded in part
through a $900,000 cost-share grant from the Florida Department of Environmental
Protection and a $450,000 cost-share grant from the St. Johns River Water Management
District.
North Peninsula Drainage Improvements: Volusia County Stormwater Division hired
CDM Smith in 2015 to produce the Halifax River Stormwater Outfall Assessment report,
which provided a list of projects that would reduce the amount of nutrients going into the
Halifax River. County crews continue to work on the project list, which consists of ongoing
replacement of existing stormwater pipes with exfiltration pipes.

UNIVERSITY OF CENTRAL FLORIDA:
CCMP Vital Signs: Living Shorelines, Filter Feeders, Citizen Engagement and Education, Monitoring
and Data Sharing, Trash-Free Waters.
• Living Shorelines/Filter Feeders/Citizen Engagement and Education/Monitoring and
Data Sharing:
o Living Shoreline and Oyster Reef Restoration in Mosquito Lagoon and Halifax River:
During 2020, 7 intertidal oyster reefs were restored, and 305 meters of highly eroded
shell midden shorelines were stabilized in Canaveral National Seashore in Mosquito
Lagoon. An additional 122 m of shoreline was stabilized at Tomoka State Park in the
Halifax River. Career totals are 93 oyster reefs restored, 3.5 km of shoreline stabilized in
Mosquito Lagoon, and 1.1 km of shoreline stabilized in Tomoka State Park. These 2020
projects engaged 791 volunteers (4623 hours). Career totals for volunteers for both
projects exceeds 62,000 people. Oyster and shoreline metrics document success of both
efforts. UCF added new substrate for recruitment of 420 live oysters/m2 after 12 months,
while their previous oyster restoration continues to thrive (1053 live oysters/m2). Ongoing monitoring has documented a decrease in erosion and increased cover of intertidal
habitat along stabilized shorelines within first year of stabilization. Long-term
monitoring of shoreline sites post-stabilization document large mature trees and mean
percent cover of vegetation over 90%. This work was supported by funding from the
Indian River Lagoon National Estuary Program, National Park Service, and National
Science Foundation. These projects would not have been possible without support
provided by thousands of community volunteers and students, as well as the formation
of successful partnerships between UCF, Canaveral National Seashore, Shuck-and-Share
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program through Marine Discovery Center, Florida Fish and Wildlife Conservation
Commission, and Coastal Conservation Association.
o It is especially important to note that biodegradable restoration materials were used
exclusively in 2020 for intertidal oyster reef restoration in Mosquito Lagoon. Successful
pilot testing of biodegradable oyster reef materials started in 2019. More volunteerfriendly biodegradable materials are planned for 2021. In 2020, UCF piloted
biodegradable materials to replace the need for Naltex bag mesh for shell breakwater
construction on shorelines. In 2021, UCF will exclusively use biodegradable materials for
living shoreline stabilization in Mosquito Lagoon.
o In addition to restoration, 2020 projects in Mosquito Lagoon included research on: 1)
aquatic bird abundance, diversity, and behaviors, 2) understanding factors that improve
living shoreline stabilization, and 3) tracking the encroachment of mangroves on
intertidal oyster reefs. First, a two-year bird survey reported over 22,000 birds
representing 67 taxa in Mosquito Lagoon, including numerous threatened/endangered
species. This equated to 1.31 birds/ha with many migratory species in the winter
associated with the Atlantic Flyway. Second, to improve living shoreline stabilization, the
largest source of mortality for the red mangrove Rhizophora mangle was determined to
be flooding stress associated with the annual fall high water season. Deploying larger
plants with woody stems and prop roots at time of deployment increased survival by
1312%. Breakwater structures increased survival by 403%. Third, increasing minimum
air temperatures in Florida winters are promoting R. mangle survival on intertidal oyster
reefs in Mosquito Lagoon, with a 103% increase in mangrove cover on live reefs between
1943 and 2017.
Filter Feeders/Trash Free Waters/Citizen Engagement and Education:
o Microplastics in the IRL: In 2019-2020, UCF continued their collaboration with Marine
Discovery Center, FL DEP, Smithsonian Institution, and Florida Oceanographic Society to
investigate the distribution and abundance of microplastics in the water and in oysters
throughout the Indian River Lagoon monthly for 12 months. A total of 84 volunteers
contributed over 1600 hours to this citizen-science based effort. Highlights of water
sample results for this project: 1) 44% of water samples contained plastic, 2) the average
amount of plastic per liter of IRL water is 1.47 pieces with a range between 0 – 25 pieces),
3) 96% of the plastics were fibers and the average length was 2 mm, and 4) there were
significantly more plastics in the southern reaches of the IRL. For oysters, 1440 oysters
were sampled from 12 reefs spanning the length of the IRL. Results include: 1) a total of
3181 plastic pieces recovered from inside oyster tissues, 2) average number per oyster
was 2.3 plastic pieces, 3) average density per gram tissue weight was 2.4, and 4) fibers
with an average length of 2.8 mm dominated results. Additionally, smaller oysters
contained higher densities of microplastics and larger plastic pieces. Oysters from the
southern IRL contained more plastic pieces than other IRL locations.
o A second project to better understand oysters and microplastics examined the efficiency
at which oysters expel plastics in the feces (biodeposits). In 2-hr trials conducted in
running water at Smithsonian Marine Station, 67% of oysters expelled plastics in their
biodeposits. These plastic pieces ranged in size from 0.05 to 20 mm in length. Oysters had
an egestion efficiency of 62% and 32% of oysters egested all plastic pieces within 2 hours.
Egestion efficiency decreased by 0.8% for every 1-gram increase in tissue weight.

CANAVERAL NATIONAL SEASHORE-MOSQUITO LAGOON:
CCMP Vital Signs: Marinas and Boating, Filter feeders, Living Shorelines, Species of Concern, Citizen
Engagement and Education, Trash Free Waters, Monitoring and Data Sharing
• Marinas and Boating:
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Three Federal Wildlife Officers spent over 200 hours patrolling the Mosquito Lagoon
(ML) by boat and enforcing State, Federal and U.S. Coast Guard regulations. The officers
also worked with the Florida Fish and Wildlife Conservation Commission (FWC), and
local law enforcement for resource checks, navigation/safety checks, and legal
infractions. Officers assisted State agencies and researchers with rescues of injured and
sick manatees and dolphins.

Filter Feeders/Living Shorelines:
o The University of Central Florida continued oyster restoration on reefs eroded by boat
wakes and hurricanes, including known archeological sites. Approximately 1 acre of
oyster habitat was restored and continues to conduct monitoring and research on the
health of the oysters. In addition, 400 meters of living shoreline was installed to
prevent erosion and restore wetland habitat. Over 10,000 volunteer hours were
documented for these activities.
o National Park Service staff from the Inventory and Monitoring group continued data
collection and quality control from a sonde located at the Visitor Center dock that
collects continuous water quality data and is downloaded monthly. Staff has identified
new locations for wetland SET stations to better monitor certain areas and these were
installed in 2021.
Species of Concern:
o The Park continued monitoring and protection of state and federally listed species,
including scrub jays, beach mice, and sea turtles. Over 7,000 sea turtle nests were
deposited on the 24 mile stretch of beach. The park has partnered with USDA Wildlife
Services for predator and hog removal.
o The Park conducted the 5-year status assessment and survey for the prickly pear plant.

Citizen Engagement and Education:
o Canaveral National Seashore conducted a limited number of educational programs due
to COVID-19 in 2020. Brochures and information are provided to hundreds of guest on
daily basis. The Park had an annual visitation of 1.7 million visitors. New displays at
the Visitor Center to focus on lagoon and mangrove habitat. Signage is located at boat
ramps and throughout the park to provide information on lagoon resources and current
issues. Kayak trails in both districts continue to be used by the public and are very
popular.
o NASA, Merritt Island NWR, FWC, and Canaveral have developed a small working group
to focus on and address lagoon issues such as research needs, messaging for the public,
and coordinating efforts.
Trash Free Waters:
o The Park and partners continue to conduct regular clean ups in the lagoon and along
the beaches. Numerous dumpsters of debris have been removed. The park is
partnering with researchers to evaluate the impact of trash in the lagoon and nurdles
on the beach.

Monitoring and Data Sharing:
o NPS collaborates with many universities and partners for monitoring of habitats and
wildlife. Research projects included dolphin health assessments and abundance by
Hubbs SeaWorld, horseshoe crab behavior and morphology by the University of Florida
and Marine Discovery Center, vegetation mapping by the University of Georgia,
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vegetation monitoring by NASA biologists, and sea turtles. The Park provides housing
and logistical support for University of Central Florida and in return valuable data is
conducted. Including research on climate change impact on ecosystems, brown tide
effect on oyster populations, impounded restoration monitoring, and sediment
elevation monitoring. The Park continues to work with state and other partners for
water quality, seagrass, manatee, and invertebrate monitoring. FWC has been
contracted to conduct bi-monthly fishery independent monitoring and the park
provides a staff/volunteer to assist with these activities.

Brevard County Partners:

BREVARD COUNTY NATURAL RESOURCES MANAGEMENT DEPARTMENT (NRMD):
CCMP Vital Signs: Stormwater, Impaired Waters, Wastewater, Filter Feeders, Living Shorelines,
Legacy Loads, Hydrology and Hydrodynamics, Monitoring and Data Sharing.
• Stormwater/Impaired Waters:
o Completed Projects in 2020:
 Cliff Creek Baffle Box, Melbourne/North Indian River Lagoon: A secondgeneration baffle box with nutrient reducing bacteria installed within the Cliff
Creek Drive right of way; estimated benefit to the lagoon: annual removal of
3,952 pounds of total nitrogen, 797 pounds of total phosphorus.
 Basin 10 County Line Road Woodchip Bioreactor, Brevard County/North
Indian River Lagoon: A woodchip bioreactor installed on County Line Road;
estimated benefit to the lagoon: annual removal of 597 pounds of total
nitrogen, 90 pounds of total phosphorus.
 Basin 51 Johns Road Pond Biosorption Activated Media, Brevard
County/North Indian River Lagoon: A woodchip bioreactor installed on Johns
Road; estimated benefit to the lagoon: annual removal of 245 pounds of total
nitrogen, 37 pounds of total phosphorus.
 Basin 100 Burkholm Road Biosorption Activated Media, Brevard
County/North Indian River Lagoon: A woodchip bioreactor installed on
Burkholm Road; estimated benefit to the lagoon: annual removal of 685
pounds of total nitrogen, 104 pounds of total phosphorus.
 Basin 115 Carter Road Biosorption Activated Media, Brevard County/North
Indian River Lagoon: A woodchip bioreactor installed on Carter Road;
estimated benefit to the lagoon: annual removal of 665 pounds of total
nitrogen, 101 pounds of total phosphorus.
 Basin 193 Wiley Road Biosorption Activated Media, Brevard County/North
Indian River Lagoon: A woodchip bioreactor installed on Wiley Road;
estimated benefit to the lagoon: annual removal of 954 pounds of total
nitrogen, 144 pounds of total phosphorus.
 Basin 141 Irwin Ave Woodchip Bioreactor, Brevard County/North Indian
River Lagoon: A woodchip bioreactor installed on US1 South of Ojibway Ave;
estimated benefit to the lagoon: annual removal of 567 pounds of total
nitrogen, 86 pounds of total phosphorus.
 Basin 832 Broadway Pond Biosorption Activated Media, Brevard
County/North Indian River Lagoon: A woodchip bioreactor installed on Irwin
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Ave; estimated benefit to the lagoon: annual removal of 456 pounds of total
nitrogen, 69 pounds of total phosphorus.
 Basin 2134 Fleming Grant Biosorption Activated Media, Brevard
County/Central Indian River Lagoon: A woodchip bioreactor installed on
Fleming Grant Road; estimated benefit to the lagoon: annual removal of 602
pounds of total nitrogen, 91 pounds of total phosphorus.
 Basin 1304 Bioreactor, Brevard County/North Indian River Lagoon:
Construction of an up-flow filter, using nutrient reducing media, in
conjunction with a solar pump system to serve as a treatment train to an
existing wet detention system installed on Sea Park Blvd; estimated benefit to
the lagoon: annual removal of 958 pounds of total nitrogen, 127 pounds of
total phosphorus.
 Basin 1298 Bioreactor: Brevard County/North Indian River Lagoon:
Construction of an up-flow filter, using nutrient reducing media, in
conjunction with a solar pump system to serve as a treatment train to an
existing wet detention system installed on North Wickham Road near
Casabella Place; estimated benefit to the lagoon: annual removal of 917
pounds of total nitrogen, 57 pounds of total phosphorus.
 Basin 22 Huntington Road Serenity Park Woodchip bioreactor, Brevard
County/North Indian River Lagoon: A woodchip bioreactor installed on
Huntington Road at Serenity Park; estimated benefit to the lagoon: annual
removal of 329 pounds of total nitrogen, 50 pounds of total phosphorus.
 Indialantic Basin 5 Dry Retention, Indialantic/North Indian River Lagoon:
Constructed 8,000 square foot dry retention pond to treat 126.5-acre basin
on 2nd Ave and Riverside Drive; estimated benefit to the lagoon: annual
removal of 113 pounds of total nitrogen, 18 pounds of total phosphorus.
 Titusville Osprey Plant Pond Managed Aquatic Plant System, Titusville/North
Indian River Lagoon: Installed floating islands within a 2.3-acre pond at the
Osprey Plant stormwater ponds. The plants will incorporate dissolved
nutrients from the water column into the plant biomass and will be harvested
routinely to remove nutrients from the system; estimated benefit to the
lagoon: removal of 606 pounds of total nitrogen, 88 pounds of total
phosphorus.
 Cocoa Floating Wetlands to Existing Stormwater Ponds, Cocoa/North Indian
River Lagoon: Installed floating wetlands in 0.5-acre Pineda Stormwater Pond
off Pineda St. The plants will incorporate dissolved nutrients from the water
column into the plant biomass and will be harvested routinely to remove
nutrients from the system; estimated benefit to the lagoon: removal of 83
pounds of total nitrogen, 3 pounds of total phosphorus.
 Stormwater Pond Harvesting, Brevard County/North Indian River Lagoon:
Harvested 62,080 pounds of aquatic plants from Flounder Creek Stormwater
Pond; estimated benefit to the lagoon: removal of 937 pounds of total
nitrogen, 327 pounds of total phosphorus.
Projects Under Construction:
 Melbourne Sherwood Park Stormwater Quality Project, Melbourne/North
Indian River Lagoon: Constructing a baffle box, two wet detention ponds, and
two rain gardens adjacent to the Sherwood Park subdivision to provide
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treatment to a 246-acre basin comprised of three residential subdivisions;
estimated benefit to the lagoon: annual removal of 1,762 pounds of total
nitrogen, 670 pounds of total phosphorus.
 Draa Field Vegetation Harvesting, Titusville/North Indian River Lagoon:
Harvesting aquatic vegetation within a 3-acre pond that leads to the Indian
River Lagoon. This harvesting removes nutrients from the waterbody rather
than recycling them through decomposition and sedimentation of the plant
material into the sediment; estimated benefit to the lagoon: removal of 574
pounds of total nitrogen, to be determined of total phosphorus.
 Big Muddy Baffle Box, Indian Harbour Beach/North Indian River Lagoon:
Installing a second-generation baffle box with media filter near Yacht Club
Blvd; estimated benefit to the lagoon: annual removal of 436 pounds of total
nitrogen, 58 pounds of total phosphorus.
Projects Under Contract and In Design
 Basin 26 Sunset Avenue Woodchip Bioreactor, Brevard County/North Indian
River Lagoon: A woodchip bioreactor is to be installed on Sunset Avenue;
estimated benefit to the lagoon: annual removal of 605 pounds of total
nitrogen, 92 pounds of total phosphorus.
 Johns Road Pond Retrofit, Brevard County/North Indian River Lagoon:
Retrofitting an existing stormwater pond off of Johns Road, consisting of a
bleed-down to flow through denitrification media; estimated benefit to the
lagoon: annual removal of 1,199 pounds of nitrogen, to be determined of total
phosphorus.
 Kingsmill‐Aurora Stormwater Project, Brevard County/North Indian River
Lagoon: Constructing a traditional stormwater pond on a major tributary to
Eau Gallie River to prevent nutrients and sediments from reaching the lagoon;
estimated benefit to the lagoon: annual removal of 4,176 pounds of total
nitrogen, 814 pounds of total phosphorus.
 Huntington Pond Retrofit, Brevard County/North Indian River Lagoon:
Retrofitting an existing stormwater pond off of Huntington Road, consisting
of a bleed-down to flow through denitrification media; estimated benefit to
the lagoon: annual removal of 1,190 pounds of total nitrogen, to be
determined of total phosphorus.
 Flounder Creek Pond Stormwater Project, Brevard County/North Indian
River Lagoon: Retrofitting an existing stormwater pond off of Flounder Creek
Road, consisting of a bleed-down to flow through denitrification media;
estimated benefit to the lagoon: annual removal of 856 pounds of total
nitrogen, to be determined of total phosphorus.
 Basin 2258 Babcock St Woodchip Bioreactor, Brevard County/Central Indian
River Lagoon: A woodchip bioreactor is to be installed on Babcock St;
estimated benefit to the lagoon: annual removal of 412 pounds of total
nitrogen, 62 pounds of total phosphorus.
 Thrush Drive Baffle Box, Melbourne/North Indian River Lagoon: Construction
and installation of a second-generation baffle box within the Thrush Drive
ditch; estimated benefit to the lagoon: annual removal of 3,661 pounds of total
nitrogen, 773 pounds of total phosphorus.
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Titusville High Baffle Box, Titusville/North Indian River Lagoon: Designing
and installing a second-generation baffle box fitted with nutrient reducing
filtration media; estimated benefit to the lagoon: annual removal of 1,190
pounds of total nitrogen, 166 pounds of total phosphorus.
Draa Field Pond Managed Aquatic Plant Systems, Titusville/North Indian
River Lagoon: Installation of floating islands within a 3-acre pond. The plants
will incorporate dissolved nutrients from the water column into the plant
biomass and will be harvested routinely to remove nutrients from the system;
estimated benefit to the lagoon: removal of 256 pounds of total nitrogen, 38
pounds of total phosphorus.

Wastewater/Impaired Waters:
o Completed Projects in 2020:
 Cocoa Beach Water Reclamation Facility Upgrade, Cocoa Beach/Banana River
Lagoon: Upgraded and improved the influent handling facilities, biological
treatment units, filters, sludge handling facilities, and electrical systems;
estimated benefit to the lagoon: annual removal of 2,250 pounds of total
nitrogen, 685 pounds of total phosphorus.
 Septic Upgrades, Private Homeowners/North Indian River Lagoon and
Central Indian River Lagoon: Converted 27 failing conventional septic
systems to aerobic advanced treatment units (ATUs) capable of preventing
over 65% of groundwater nitrogen pollution from entering the lagoon from
household wastewater; estimated benefit to the lagoon: annual removal of
638 pounds of total nitrogen.
 Quick Connects, Private Homeowners/North Indian River Lagoon:
Abandoned 32 septic systems and connected effluent discharges to local
sewer main lines; estimated benefit to the lagoon: annual removal of 889
pounds of total nitrogen.
o Projects Under Construction:
 Palm Bay North Area Waste Water Treatment Facility Upgrade, Palm
Bay/Central Indian River Lagoon: Improving the reuse water quality of
domestic wastewater with nitrogen and phosphorus removal facilities;
estimated benefit to the lagoon: annual removal of 20,240 pounds of total
nitrogen, 102 pounds of total phosphorus.
 Melbourne Hoag Septic to Sewer, Melbourne/Central Indian River Lagoon:
Removing 5 septic systems and connecting to sanitary sewer; estimated
benefit to the lagoon: annual removal of 101 pounds of total nitrogen.
 Melbourne Pennwood Septic to Sewer, Melbourne/Central Indian River
Lagoon: Removing 5 septic systems and connecting to sanitary sewer;
estimated benefit to the lagoon: annual removal of 48 pounds of total
nitrogen.
 Melbourne Riverside Drive Septic to Sewer, Melbourne/North Indian River
Lagoon: Removing 12 septic systems and connecting to sanitary sewer;
estimated benefit to the lagoon: annual removal of 305 pounds of total
nitrogen.
 Melbourne Roxy Avenue Septic to Sewer, Melbourne/Central Indian River
Lagoon: Removing 6 septic systems and connecting to sanitary sewer;
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estimated benefit to the lagoon: annual removal of 102 pounds of total
nitrogen.
 Melbourne South Central Zone F Septic to Sewer, Melbourne/North Indian
River Lagoon: Removing 51 septic systems and connecting to sanitary sewer;
estimated benefit to the lagoon: annual removal of 1,688 pounds of total
nitrogen.
 Merritt Island Redevelopment Agency Septic to Sewer Phase II, Merritt
Island/North Indian River Lagoon: Septic-to-sewer project to remove 60
septic systems. Construction of infrastructure complete and property owners
are connecting to the system; estimated benefit to the lagoon: annual removal
of 2,501 pounds of total nitrogen.
 Sylvan Estates Septic to Sewer, West Melbourne/Central Indian River Lagoon:
Removing 59 septic systems and connecting to sanitary sewer; estimated
benefit to the lagoon: annual removal of 1,073 pounds of total nitrogen.
 Countywide Sewer Lateral Repair/Replacement, Brevard County/North and
Central Indian River Lagoon and Banana River Lagoon: Repairing and
replacing sewer lateral leaks found through smoke testing and line scoping;
estimated benefit to the lagoon: annual removal of 988 pounds of total
nitrogen, 188 pounds of total phosphorus.
Projects Under Contract and in Design:
 Osprey Waste Water Treatment Facility Upgrade, Titusville/North Indian
River Lagoon: Improving the reuse water quality of domestic waste water
with treatment facility upgrades; estimated benefit to the lagoon: annual
removal of 12,286 pounds of total nitrogen.
 Sykes Creek Zone M, Brevard County/Banana River Lagoon: Septic-to-sewer
project to remove 56 septic systems; estimated benefit to the lagoon: annual
removal of 1,798 pounds of total nitrogen.
 Sykes Creek Zone N, Brevard County/Banana River Lagoon: Septic-to-sewer
project to remove 78 septic systems; estimated benefit to the lagoon: annual
removal of 2,784 pounds of total nitrogen.
 Sykes Creek Zone T, Brevard County/Banana River Lagoon: Septic-to-sewer
project to remove 148 septic systems; estimated benefit to the lagoon: annual
removal of 3,360 pounds of total nitrogen.
 South Central C, Brevard County/North Indian River Lagoon: Septic-to-sewer
project to remove 142 septic systems; estimated benefit to the lagoon: annual
removal of 5,146 pounds of total nitrogen.
 Micco Sewer Line Extension, Brevard County/Central Indian River Lagoon:
Conversion of 31 commercial and residential properties from septic to
centralized sewer; estimated benefit to the lagoon: annual removal of 1,359
pounds of total nitrogen.
 Titusville Zones A-G Septic to Sewer, Titusville/North Indian River Lagoon:
Removing 18 septic systems to sanitary sewer; estimated benefit to the
lagoon: annual removal of 624 pounds of total nitrogen.
 Septic Upgrades, Private Homeowners/North Indian River Lagoon, Banana
River Lagoon, and Central Indian River Lagoon: Convert failing conventional
septic systems to aerobic advanced treatment units (ATUs) capable of
preventing over 65% of groundwater nitrogen pollution from entering the
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lagoon from household wastewater; estimated benefit to the lagoon: annual
removal of total nitrogen to be determined.
Quick Connects, Private Homeowners/ North Indian River Lagoon, Banana
River Lagoon, and Central Indian River Lagoon: Abandon septic systems and
connect effluent discharges to local sewer main lines; estimated benefit to the
lagoon: annual removal of total nitrogen to be determined.
South Beaches Zone O, Brevard County/North Indian River Lagoon: Removing
3 septic systems to sanitary sewer; estimated benefit to the lagoon: annual
removal of 92 pounds of total nitrogen.
South Beaches Zone P, Brevard County/North Indian River Lagoon: Removing
9 septic systems to sanitary sewer; estimated benefit to the lagoon: annual
removal of 242 pounds of total nitrogen.

Filter Feeders:
o Projects Completed in 2020:
 Coconut Point/Environmentally Endangered Lands Oyster Bar, Brevard Zoo/
Central Indian River Lagoon: Constructed 2,400 square feet of oyster bars on
the Environmentally Endangered Lands in Melbourne Beach; estimated
benefit to the lagoon: annual removal of 96 pounds of total nitrogen, 2 pounds
of total phosphorous.
 Wexford Oyster Bar, Brevard Zoo/Central Indian River Lagoon: Constructed
1,750 square feet of oyster bars in the Wexford Community to help reduce
shoreline erosion, filter water, and trap nutrients; estimated benefit to the
lagoon: annual removal of 70 pounds of total nitrogen, 2 pounds of total
phosphorous.
o Projects Under Construction:
 Brevard Zoo North Indian River Lagoon Oysters, Brevard Zoo/North Indian
River Lagoon: Building 21,600 square feet of oyster bars in the North Indian
River Lagoon to help reduce shoreline erosion, filter water, and trap
nutrients; estimated benefit to the lagoon: annual removal of 864 pounds of
total nitrogen, 22 pounds of total phosphorus.
 Brevard Zoo North Indian River Lagoon Oysters 2, Brevard Zoo/North Indian
River Lagoon: Building 21,030 square feet of oyster bars in the North Indian
River Lagoon to help reduce shoreline erosion, filter water, and trap
nutrients; estimated benefit to the lagoon: annual removal of 841 pounds of
total nitrogen, 21 pounds of total phosphorous.
 Central Indian River Lagoon Oyster Restoration, Brevard Zoo/Central Indian
River Lagoon: Building 10,200 square feet of oyster bars in the Central Indian
River Lagoon to help reduce shoreline erosion, filter water, and trap
nutrients; estimated benefit to the lagoon: annual removal of 408 pounds of
total nitrogen, 10 pounds of total phosphorous.
 Brevard Zoo Central Indian River Lagoon Oysters 2, Brevard Zoo/Central
Indian River Lagoon: Building 16,932 square feet of oyster bars in the Central
Indian River Lagoon to help reduce shoreline erosion, filter water, and trap
nutrients; estimated benefit to the lagoon: annual removal of 677 pounds of
total nitrogen, 17 pounds of total phosphorous.
o Projects Under Contract and In Design:
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Brevard Zoo Banana River Oyster Project, Brevard Zoo/Banana River Lagoon:
Build 36,894 square feet of oyster bars in the Banana River to help reduce
shoreline erosion, filter water, and trap nutrients; estimated benefit to the
lagoon: annual removal of 1,476 pounds of total nitrogen, 37 pounds of total
phosphorous.
Brevard Zoo North Indian River Lagoon Oyster Project 3, Brevard Zoo/North
Indian River Lagoon: Build 26,388 square feet of oyster bars in the North
Indian River Lagoon to help reduce shoreline erosion, filter water, and trap
nutrients; estimated benefit to the lagoon: annual removal of 1,056 pounds of
total nitrogen, 26 pounds of total phosphorous.

Living Shorelines:
o Projects Completed in 2020:
 Fisherman’s Landing, Marine Resources Council/Central Indian River
Lagoon: Planted 300 feet of shoreline at Fisherman’s Landing Park with red
mangroves and cordgrass; estimated benefit to the lagoon: annual removal of
20 pounds of total nitrogen, 7 pounds of total phosphorous.
 Rotary Park, Marine Resources Council/North Indian River Lagoon: Planted
300 feet of shoreline at Suntree Rotary Park with red mangroves and
cordgrass; estimated benefit to the lagoon: annual removal of 20 pounds of
total nitrogen, 7 pounds of total phosphorous.
o Projects Under Construction:
 Brevard Zoo North Indian River Lagoon Plant Project 2, Brevard Zoo/North
Indian River Lagoon: Planting 610 feet of mangroves and cordgrass to reduce
erosion and absorb nutrients; estimated benefits to the lagoon: annual
removal of 41 pounds of total nitrogen, 14 pounds of total phosphorus.
o Projects Under Contract and In Design:
 Brevard Zoo Banana River Shoreline Planting, Brevard Zoo/Banana River
Lagoon: Plant 195 feet of qualifying shoreline within the Tortoise Island
homeowner’s association with mangroves and spartina grasses to reduce
erosion and absorb nutrients; estimated benefits to the lagoon: annual
removal of 13 pounds of total nitrogen, 4 pounds of total phosphorus.
 Brevard Zoo Central Indian River Lagoon Plant Project, Brevard Zoo/Central
Indian River Lagoon: Plant 124 feet of mangroves and cordgrass to reduce
erosion and absorb nutrients; estimated benefits to the lagoon: annual
removal of 8 pounds of total nitrogen, 3 pounds of total phosphorus.
 Brevard Zoo Banana River Lagoon Plant Project 2, Brevard Zoo/Banana River
Lagoon: Plant 25 feet of mangroves and cordgrass to reduce erosion and
absorb nutrients; estimated benefits to the lagoon: annual removal of 2
pounds of total nitrogen, 1 pounds of total phosphorus.
 Newfound Harbor, Marine Resources Council/Banana River Lagoon: Plant
100 feet of mangroves and cordgrass to reduce erosion and absorb nutrients;
estimated benefits to the lagoon: annual removal of 7 pounds of total nitrogen,
2 pounds of total phosphorus.
 Riveredge, Marine Resources Council/North Indian River Lagoon: Plant 250
feet of mangroves and cordgrass to reduce erosion and absorb nutrients;
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estimated benefits to the lagoon: annual removal of 17 pounds of total
nitrogen, 6 pounds of total phosphorus.

Legacy Loads:
o Projects Under Construction:
 Grand Canal Muck Dredging, Brevard County/Banana River Lagoon: Dredging
of 479,000 cubic yards of muck from 97 acres of residential canals at the north
end of the Grand Canal system; estimated benefit to the lagoon: removal of
10,185 pounds of total nitrogen, 2,618 pounds of total phosphorus through
muck removal, and 89,025 pounds of total nitrogen through interstitial
treatment.
 Cocoa Beach Phase IIb Muck Dredging, Cocoa Beach/Banana River Lagoon: 60
acres of muck removal in residential canals; estimated benefit to the lagoon:
removal of 3,746 pounds of total nitrogen, 563 pounds of total phosphorus.
o Projects Under Contract and In Design:
 Eau Gallie Northeast Muck Dredging, Brevard County/North Indian River
Lagoon: Dredging of 250,000 cubic yards from 73 acres adjacent to Eau Gallie
Causeway; estimated benefit to the lagoon: removal of 10,476 pounds of total
nitrogen, 1,482 pounds of total phosphorus through muck removal; and
25,410 pounds of total nitrogen, 2,313 pounds of total phosphorus removed
through interstitial treatment.
 Merritt Island Muck Removal, Brevard County/Banana River Lagoon:
Dredging of 386,000 cubic yards from 77 acres of residential canals along the
west shoreline of the Banana River in Merritt Island; estimated benefit to the
lagoon: removal of 8,081 pounds of total nitrogen, 1,077 pounds of total
phosphorus.
 Rockledge Area Muck Dredging, Brevard County/North Indian River Lagoon:
Dredging of 125,000 cubic yards from 38 acres of the open North Indian River
Lagoon adjacent to the Indian River Isles subdivision; estimated benefit to the
lagoon: removal of 7,581 pounds of total nitrogen, 31 pounds of total
phosphorus through muck removal; and 12,705 pounds of total nitrogen,
1,157 pounds of total phosphorus through interstitial treatment.
 Sykes Creek Muck Dredging, Brevard County/Banana River Lagoon: Dredging
of approximately 650,000 cubic yards from 110 acres of Sykes Creek and
adjacent residential canals; estimated benefit to the lagoon: removal of
19,635 of total nitrogen, 2,618 pounds of total phosphorus through muck
removal, and 64,278 pounds of total nitrogen through interstitial treatment.
 Titusville Railroad East Muck Dredging, Brevard County/North Indian River
Lagoon: Dredging of 115,000 cubic yards from 36 acres adjacent to the
Titusville Railroad Bridge; estimated benefit to the lagoon: estimated removal
of 5,393 pounds of total nitrogen, 227 pounds of total phosphorus through
muck removal, and 11,688 pounds of total nitrogen, 1,064 pounds of total
phosphorus through interstitial treatment.
 Titusville Railroad West Muck Dredging, Brevard County/North Indian River
Lagoon, Dredging of 90,000 cubic yards from 70 acres adjacent to the
Titusville Railroad Bridge; estimated benefit to the lagoon: removal of 14,406
pounds of total nitrogen, 588 pounds of total phosphorus through muck
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removal, and 9,148 pounds of total nitrogen, 833 pounds of total phosphorus
through interstitial treatment.
NASA Causeway East Muck Dredging, Brevard County/North Indian River
Lagoon: Dredging of 285,000 cubic yards from 34 acres adjacent to the NASA
Causeway in the North Indian River Lagoon; estimated benefit to the lagoon:
removal of 21,872 pounds of total nitrogen, 1,047 pounds of total phosphorus
through muck removal, and 28,976 pounds of total nitrogen, 2,637 pounds of
total phosphorus through interstitial treatment.
Indian Harbour Beach Muck Dredging, Indian Harbour Beach/Banana River
Lagoon: Dredging of 186,000 cubic yards from 36 acres of residential canals;
estimated benefit to the lagoon: removal of 3,780 pounds of total nitrogen,
720 pounds of total phosphorus through muck removal, and 27,418 pounds
of total nitrogen through interstitial treatment.
Satellite Beach Muck Dredging, Satellite Beach/Banana River Lagoon:
Dredging of 203,722 cubic yards from 37 acres of residential canals;
estimated benefit to the lagoon: removal of 3,855 pounds of total nitrogen,
518 pounds of total phosphorus through muck removal, and 30,905 pounds
of total nitrogen through interstitial treatment.
Pineda Muck Dredging, Brevard County/Banana River Lagoon: Dredging of
195,000 cubic yards from 28 acres adjacent to Pineda Causeway in the Banana
River; estimated benefit to the lagoon: removal of 15,033 pounds of total
nitrogen, 686 pounds of total phosphorus through muck removal, and 19,820
pounds of total nitrogen, 1,804 pounds of total phosphorus through
interstitial treatment.

Hydrology and Hydrodynamics:
 Crane Creek/M1 Flow Restoration, St. Johns River Water Management
District/Central Indian River Lagoon: This project will treat and return
diverted baseflows and storm flows back to the St. Johns River basin;
estimated benefit to the lagoon: annual removal of 23,113 pounds of total
nitrogen, 2,719 pounds of total phosphorus.
Monitoring and Data Sharing:
 Annual Plan Updates, Tetra Tech/North and Central Indian River Lagoon and
Banana River Lagoon: Coordination with consultant to update information
and data in the Save Our Indian River Lagoon Project Plan. Work involves
updating costs and nutrient removals, adding new projects and removing
withdrawn projects, creating new sections as needed, and making the
document ADA compliant.
 Leaky Lateral Monitoring, Applied Ecology/Banana River Lagoon: Monitors
groundwater quality in neighborhoods before and after repair or replacement
of leaking sewer laterals.
 Living Shoreline Monitoring, University of Central Florida/North and Central
Indian River Lagoon and Banana River Lagoon: Monitoring of oyster bars at
1, 3, 6, 12, 18, and 24 months post deployment to statistically quantify success
at each site. Total number of live oysters, oyster shell length, visual survey of
oyster bridging, presence/absence of algal growth, and live predators and
competitors are recorded.
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Oyster Bar Denitrification Study, University of Florida Institute of Food and
Agricultural Sciences/North and Central Indian River Lagoon and Banana
River Lagoon: Quantify sediments associated with oyster bars for
denitrification, percent organic matter, oxygen demand, and nitrate,
ammonium, and phosphate flux rates across the sediment-water interface.
These data aid in understanding ecosystem services related to nutrient
removal by oyster bars.
Testing Alternative Oyster Restoration Materials, Brevard County and the
Indian River Lagoon National Estuary Program/Central Indian River Lagoon
and Banana River Lagoon: Six alternatives to oyster shell contained in
ultraviolet stabilized plastic mesh bags were deployed to determine potential
utility for oyster bar construction. Structural integrity, degradation, fouling,
and oyster recruitment and growth are monitored on a quarterly basis over
an 18-month period. Data collected will help inform future oyster bar design.
County Groundwater Monitoring, Applied Ecology and Marine Resources
Council/ North and Central Indian River Lagoon and Banana River Lagoon:
Utilized groundwater monitoring wells to examine groundwater
contamination throughout Brevard County. This data helps to better
understand the extent of wastewater contamination in groundwater.
Micco Septic to Sewer Monitoring, Applied Ecology/Central Indian River
Lagoon: Monitors groundwater wells around the Micco Septic-to-Sewer
Conversion Project to collect pre- and post-water quality data and determine
the impact of commercial septic tanks on Lagoon waters.
Long Point Park Denitrification Monitoring, Brevard County/Central Indian
River Lagoon: Monitoring and analyzing the differences in groundwater
quality pre- and post-construction of the Long Point Park Denitrification
project.
Septic System Analysis, Applied Ecology/ North and Central Indian River
Lagoon and Banana River Lagoon: Update an existing septic loading layer that
models the nitrogen impact from septic systems to the Indian River Lagoon
System.
Grass Clippings Outreach, Marine Resources Council/North and Central
Indian River Lagoon and Banana River Lagoon: Completed surveys and
behavioral observations to identify the target for social marketing campaigns
directed at changing behaviors regarding improper disposal of grass
clippings. Information will be used to design future campaigns to reduce
nutrient loading from grass clippings to the Indian River Lagoon.
In Ground Nitrogen Reducing Biofilter (INRB) Monitoring, ECT, Inc/North
Indian River Lagoon: Monitoring and analyzing the effectiveness of
alternative media within the INRB septic drainfield for nutrients and
associated wastewater analytes.
Fertilizer Management Outreach, MTN Inc./North and Central Indian River
Lagoon and Banana River Lagoon: Conducted surveys and focus groups to
identify behaviors regarding fertilizer usage and create social marketing
campaigns to modify these behaviors to reduce nutrient loading from
fertilizer to the Indian River Lagoon. Messaging is being sent through social
media and billboards. Beneficial behaviors are also encouraged through
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participation in a Lagoon Loyal Rewards Program. By logging positive
behaviors through a profile on LagoonLoyal.com participants can earn points
which can be exchanged for discounts to local businesses.
Septic Maintenance Outreach, MTN Inc./North and Central Indian River
Lagoon and Banana River Lagoon: Conducted surveys and focus groups to
identify behaviors regarding septic maintenance practices and create social
marketing campaigns to modify these behaviors to reduce nutrient loading
from septic systems to the Indian River Lagoon. Messaging is being sent
through social media, postcards, and billboards. Beneficial behaviors are also
encouraged through participation in a Lagoon Loyal Rewards Program. By
logging positive behaviors through a profile on LagoonLoyal.com participants
can earn points which can be exchanged for discounts to local businesses.

BREVARD ZOO:
CCMP Vital Signs: Filter Feeders, Seagrasses, Living Shorelines, Citizen Engagement and Education
1. Filter Feeders/Seagrasses/Living Shorelines/Citizen Engagement and Education:
o Restore Our Shores 2018-2019 Project (also funded by SOIRL). Living Shoreline
Restoration on Environmentally Endangered Lands. (finished in 2020)
o The Zoo partnered with the Environmentally Endangered Lands and constructed a
living shoreline project in Melbourne Beach. This project included native plants, funded
through NEP, and oyster reefs, funded through Brevard County's Save Our Indian River
Lagoon project plan. Once completed the total cost of the project, including volunteer
time, totaled $194,682.16 and added 965 linear feet of native plants and 800 linear feet
of oyster reef to the lagoon. This project provides TN reduction of 257 lbs./yr. and TP
reduction of 27 lbs./yr.
o Restore Our Shores 2019-2020 Project. Engaging Brevard County Students in Native
Plant Provision and Seagrass Restoration.
Brevard Zoo partnered with Dr. Robert Virnstein and launched a pilot seagrass
restoration project. Brevard County students began growing seagrass in classroom
tanks at Edgewood Jr/Sr High School and Titusville High School to be used in the pilot.
However, due to COVID-19 closures, the in-classroom seagrass program was paused for
several months resulting in death of the seagrasses. The Zoo also launched an east coast
version of Grasses in Classes, a program where students grew mangroves and Spartina
for use in restoration projects. A seagrass tank displaying the project and partnership
with NEP was constructed at the Brevard Zoo to provide a view of the benefits of
seagrasses and a restoration effort many would otherwise not be able to see taking
place. Marsh grass nurseries were installed at Coastal Community School and Central
Middle School housing plugs of Spartina to be used for restoration. Mangroves were
fostered by 4,045 students in 140 classrooms. The total cost of this project was $92,980.
Adjustments for COVID-19, resulted in the purchase of 300 plugs of seagrass planted by
zoo staff and monitored by Brevard Zoo Teen Volunteers, restoring 12, 40 square foot
plots of seagrass to the lagoon on Environmentally Endangered Lands in Melbourne
Beach. This project provided 1,700 plugs of Spartina and 4,247 mangroves to be used
for restoration work.
o Save Our IRL (SOIRL) funded projects completed:
1. EELS-See Restore Our Shores 2018-2019 project, above.
2. Wexford Oyster Project
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 1,752 square feet of oyster reef added to the IRL.
 $31,150
 TN reduction= 70 lbs/yr.
3. Central IRL Oyster Project
 7,444 square feet of oyster reef added to the IRL.
 $117,710
 TN reduction=298 lbs/yr.
4. North IRL Oyster Project
 2,670 square feet of oyster reef added to the IRL.
 $42,265
 TN reduction =107 lbs/yr.
5. North IRL Oyster Project 2
 450 square feet of oyster reef added to the IRL.
 $7,110
 TN reduction=18 lbs/yr.
6. North IRL Plants 2
 565 linear feet of native plants, including mangroves, were added to the
IRL.
 $9,120
 TN reduction=38 lbs/yr.
Oyster Gardening (funded through Brevard County). $150,000 annually. Brevard Zoo
engages waterfront community members to grow oysters off their docks for use in
restoration projects. Since 2014, over 1,526 people have been trained to participate in
this project.
Shuck and Share (TDC funded)
Since April 2020, Brevard Zoo has been utilizing a new truck and materials purchased
with TDC funding to expand our internal shuck and share project to 19 restaurants and
one shucking house totaling 686,050 lbs. of recycled oyster shell in the last year. This
project has allowed the Zoo to divert 4,575,600 lbs. of oyster shell from the landfill to a
quarantine site since 2018. The collected discarded oyster shells sit for a minimum of
90 days and then can be used in our restoration projects.
Volunteer Contributions
Throughout all programs facilitated by Brevard Zoo’s Restore Our Shores 4,358
volunteers contributed 5,068.51 hours since April 2020.
New projects:
Indian River Lagoon Super Clam Project
In February, the Zoo was awarded a grant, administered by St. Johns River Water
Management District, for just over $1 million in state funding to perform Super Clam
Restoration in the Indian River Lagoon. Partnering with University of Florida Whitney
Lab, Brevard Zoo seeded restored oyster reefs with 3 million clams and planted 100,000
clams on clam beds on Environmentally Endangered Lands in Melbourne Beach. This
project will provide clam bed restoration to a total of 100 sites, long term. The project
will also provide a seagrass component in partnership with Florida Oceanographic
Society. Invoicing will be conducted for this in the next reporting year for these projects.
56

November 2020 Mangrove Fostering

August 2020 Mangrove Fostering

April 2021 EELs Clam Planting
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August 2020 Oyster Reef Supply Prep

May 2020 Zoo Staff Seagrass Planting

June 2020 Brevard Zoo Teen Seagrass Monitoring
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2020 Oyster Gardening Spat

October 2020 Dragon Point Drive

March 2021 Marsh Grass Nursery Central Middle School
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April 2020 EELs Living Shoreline Project

September 2020 Riverside Drive Oyster Project

March 2021 Oyster Reef Supply Prep
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ST. JOHNS RIVER WATER MANAGEMENT DISTRICT (SJRWMD):
CCMP Vital Signs: Stormwater, Impaired Water, Filter Feeders, Seagrasses, Wastewater, Harmful
Algal Blooms, Monitoring and Data Sharing, Legacy Loads. Living Shorelines
• Legacy Loads/Impaired Waters
o Brevard County Grand Canal Muck Removal
 This project is part of a multi-phase dredging project. This phase consists of
the muck dredging, dewatering, and upland disposal of 37,300 cubic yards of
muck in 20-acres in the northern finger canals in Grand Canal.
 $2,100 lbs/yr reduction of TN, 280 lbs/yr reduction of TP
 $1,966,360 Total Project Cost / $983,180 SJRWMD Share
•

•

•

Living Shorelines:
o Riverside Conservancy Riverside Living Shoreline
 The project includes the restoration of one quarter mile of living shoreline
within SE Volusia County, including the planting of mangroves and salt marsh
plants and placement of oyster reef modules.
 $92,440 Total Project Cost / $67,440 SJRWMD Share

Filter Feeders/Seagrasses
o Brevard Zoo Clam Restoration
 Brevard Zoo, Florida Oceanographic Society (FOS) and University of Florida
Whitney Laboratory for Marine Bioscience (UF) are partnering to restore the
clam populations in Brevard County. Clams will be produced from UF "super
clam" stock, and Brevard Zoo will utilize partnerships with eager waterfront
homeowners and other citizens throughout the county to determine the best
locations to construct the clam beds. These sites will be a combination of
private and public, allowing for participation of residents who are not
waterfront, and the more than 100 individual sites utilized for this project will
provide data for future clam restoration site selection. The clam beds will be
constructed on the lagoon bottom and will be covered by nets that will offer
protection for the clams until the clams reach at least two years old. Seed
clams will be added to several of the Zoo's existing oyster restoration reefs,
as research shows both clams and oysters have greater success when
together.
 Research also shows clams and seagrasses both benefit when growing
together. FOS will be participating in this project by contributing seagrass for
several of the clam bed sites, so the two resources can be restored
simultaneously.
 $1,121,697 Total Project Cost / $1,031,021 SJRWMD Share
Stormwater/Impaired Waters:
o Indian Harbour Beach Big Muddy Baffle Box
 Project includes the installation of a 2nd generation baffle box, bio-media and
stormwater structures on Yacht Club Bld. adjacent to the Big Muddy canal.
The project will provide treatment to approximately 63.8-acres of medium
density residential land, which is currently untreated.
 408 lbs/yr reduction in TN, 71 lbs/yr reduction in TP
 $189,761 Total Project Cost / $189,761 SJRWMD Share
o Indian River County Moorhen Marsh LEAPS
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Construction of an aquatic plant (water lettuce) based treatment system that
will treat stormwater from a 6,300-acre contributing area. The system will
pump 10 million gallons daily (mgd) from the North Relief Canal and into the
aquatic plant treatment system.
 4,854 lbs/yr reduction in TN, 785 lbs/yr reduction in TP
 $5,500,000 Total Project Cost / $1,250,000 SJRWMD Share
o Indian River Shores Indian-Seminole Ln Treatment Train
 Construction of catch basins, inlet debris baskets, polyacramide (PAM) blocks
and maintenance dredging.
 378 lbs/yr reduction in TN, 194 lbs/yr reduction in TP
 $234,818 Total Project Cost / $234,818 SJRWMD Share
o New Smyrna Beach Canal C-05 Diversion Structure and Offsite Pond
 Construction of a low flow diversion weir in the C-05 canal adjacent to an
existing offline borrow pit back into the canal downstream of the diversion
weir.
 1,300 lbs/yr reduction in TN, 320 lbs/yr reduction in TP
 $475,000 Total Project Cost / $475,000 SJRWMD Share
o Satellite Beach Stormwater Improvement Projects
 The project includes construction of four stormwater treatment ponds within
the City to address stormwater that currently enters the southern end of the
Banana River (part of the IRL) with no treatment.
 664 lbs/yr reduction in TN, 117 lbs/yr reduction in TP
 $463,671 Total Project Cost / $76,505 SJRWMD Share
o Titusville High School Baffle Box
 The project consists of the installation of a second-generation baffle box with
up-flow filter and nutrient reducing media within the 258 acre Titusville High
School Basin. Stormwater within the basin currently discharges to the IRL
without treatment.
 502 lbs/yr reduction in TN, 86 lbs/yr reduction in TP
 $470,000 Total Project Cost / $150,000 SJRWMD Share
o Titusville Osprey Water Reclamation Nutrient Removal Upgrade
 The project includes construction of biological, chemical and physical process
upgrades throughout the Osprey Water Reclamation Facility directed toward
an effluent TN concentration of 3 milligrams per liter (mg/L) and an effluent
TP concentration of 1 mg/L.
 26,475 lbs/yr reduction in TN
 $11,700,000 Total Project Cost / $1,350,000 SJRWMD Share
o Vero Beach Stormwater Treatment Plant
 Withdrawal of 3 million gallons daily (MGD) from main relief canal to be used
for irrigation in Indian River Shores thereby offsetting potable water use.
 5,820 lbs/yr reduction in TN, 900 lbs/yr reduction in TP
 $2,000,000 Total Project Cost / $1,500,000 SJRWMD Share
o Volusia County Ariel Canal Water Quality Improvement
 Project consists of the retrofitting (expansion and improvement) of an
existing stormwater facility constructed 20 years ago. The project will divert
storm and base flow from Ariel Canal into a wet detention pond then route it
to a BAM (biologically active media) treatment area (1/3-acre). Flows from
the canal will be routed through the downstream portion of the pond, then
flow into the BAM treatment area, discharge back into the upstream portion
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of the pond and back to canal to the Mosquito Lagoon. Provides treatment for
1,300-acre basin.
 1,300 lbs/yr reduction in TN, 201 lbs/yr reduction in TP
 $1,701,125 Total Project Cost / $450,000 SJRWMD Share
Volusia County Gabordy Canal and 10th St
 The project includes the pumping of stormwater from the Gabordy Canal
through a 2-acre treatment facility consisting of a 1-ft layer of sand for
nitrification and a 2-ft layer of BAM for denitrification and phosphorous
absorption. Flow will be collected by an underdrain and discharged to an
adjacent county floodplain compensation pond that has a permanent pool to
allow for reoxygenation prior to discharge back into the Gabordy Canal and
ultimately the Mosquito Lagoon.
 4,300 lbs/yr reduction in TN, 290 lbs/yr reduction in TP
 $2,995,000 Total Project Cost / $1,911,784 SJRWMD Share
West Melbourne Ray Bullard WRF Stormwater Management Area
 The project includes construction of an offline wet detention pond to treat the
first flush of stormwater flows from approximately 450 upstream acres that
flow to Crane Creek and ultimately the Indian River Lagoon (IRL). The
proposed pond will be located immediately adjacent to a major canal which
conveys runoff from the West Melbourne area to Crane Creek and the IRL. The
pond will treat stormwater runoff with a combination of wet detention and
media-based filtration (Bold and Gold shelf filter).
 1,317 lbs/yr reduction in TN, 400 lbs/yr reduction in TP
 $1,471,960 Total Project Cost / $485,747 SJRWMD Share

Monitoring and Data Sharing/Harmful Algal Blooms:
o ORCA Satellite Algae Bloom and Nutrient Source Tracking
 Pilot study to identify interpreted satellite images with water quality data to
attempt to identify nutrient sources and algal blooms.
 $291,000 Total Project Cost / $291,000 SJRWMD Share

Wastewater/Impaired Waters:
o Brevard County Oak Point Park Sewer Conversion
 Conversion of a 61-year old package plant to central sewer. The package plant
serves a 108 unit mobile home property located directly adjacent to the IRL.
 $587,500 Total Project Cost/ $350,000 SJRWMD Share
 186 lbs/yr reduction of TN, 65 lbs/yr reduction in TP
o Brevard County South Central Zone C Septic to Sewer
 Project consists of the abandonment of one hundred and forty-two (142)
riparian residential septic tanks and connection to gravity sewer.
 1,641 lbs/yr reduction of TN
 $6,867,600 Total Project Cost / $1,166,820 SJRWMD Share
o Indian River County North Sebastian Septic to Sewer Phase 2
 The project includes the construction of approximately three miles of gravity
sewer main, manholes, and a lift station. The project area currently
encompasses a total of 180 parcels on septic systems in the North Sebastian
area; which will be connected to the gravity sewer main. 57% of the residents
have committed to hooking up to sewer when it is available.
 1,179 lbs/yr reduction of TN
 $4,887,851 Total Project Cost / $1,346,517 SJRWMD Share
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Indian River County W. Wabasso Septic-to-Sewer P3
 Project will convert 36 existing septic tanks to sewer. There are 61 total
parcels in the project area and 36 parcels are developed with septic tanks.
The 25 undeveloped parcels will provide a lateral stub out for future
connection. A gravity sewer system will be installed and is 3,000 LF of 8" PVC
gravity sewer, 13 manholes, service laterals, and two lift stations. All tanks
will be abandoned and laterals connected. Applicant provided 22% proof of
participation (8 tanks).
 409 lbs/yr reduction of TN
 $1,400,000 Total Project Cost / $1,250,000 SJRWMD Share
Oak Hill Septic to Sewer: Area 1- Indian Harbor Estates
 Two-hundred and eighty (280) homes adjacent to the IRL will abandon
septic tanks and connect to 10,600 LF of sewer line.
 2,833 lbs/yr reduction in TN
 $4,514,450 Total Project Cost / $2,500,000 SJRWMD Share
Ponce Inlet Ponce De Leon Circle Septic to Sewer
 The project includes construction of approximately 1,200 feet of 8-inch
gravity sewer, 1,300 feet of force main, manholes, a lift station, and
abandonment of up to 24 septic tanks and connection of those parcels to
sanitary sewer in the Town of Ponce Inlet. 62.5% of the residents have
committed to hooking up to sewer (15 letters of commitment).
 161 lbs/yr reduction in TN
 $1,138,865 Total Project Cost / $807,206 SJRWMD Share
Sebastian Roseland Rd. Septic to Sewer
 The project includes construction of approximately 2,350 feet of 8-inch
gravity sewer main; including approximately 11 manholes, a lift station, and
removal of 13 septic tanks in direct proximity to the St. Sebastian River which
ultimately outfalls into the Indian River Lagoon (IRL). 100% of the residents
have committed to hooking up to sewer when it is available.
 150 lbs/yr reduction in TN
 $803,874 Total Project Cost / $267,958 SJRWMD Share
Volusia County Smyrna Dunes Park Septic to Sewer
 Project consists of the abandonment of the septic tank and drain-field
wastewater system serving the public restroom facility located at Smyrna
Dunes Park and installation of a lift station and sanitary sewer connection.
 163 lbs/yr reduction in TN
 $313,400 Total Project Cost / $138,216 SJRWMD Share
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Osprey Acres in Vero Beach

Edgewater reclaimed water pond

FLORIDA FISH AND WILDLIFE CONSERVATION COMMISSION:
CCMP Vital Signs: Hydrology and Hydrodynamics, Wetlands, Filter Feeders, Living Shorelines,
Commercial and Recreational Fisheries, Monitoring and Data Sharing, Biodiversity, Citizen
Engagement and Education, Fisheries, Spoil Islands,
• Hydrology and Hydrodynamics/Wetlands:
o The Jensen Beach Impoundment (JBI) is a 170-acre impounded mangrove wetland area
that is within the Jensen Beach to Jupiter Inlet Aquatic Preserve in the Indian River
Lagoon (IRL). A majority of the JBI is located within Martin County, with a small northern
section lying within St. Lucie County. The site is divided into functionally separate “north,”
“south,” and “northeast” cells which operate independently. An access road serves as the
boundary between the cells. The purpose of the JBI is to control Aedes taeniorhynchus
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mosquitoes while providing critical mangrove habitat in the IRL. In the aftermath of
Hurricane Irma, over 50-acres of primarily red mangrove (Rhizophora mangle) habitat
was lost from the impoundment due to high water levels and poor water quality, and the
remaining mangroves continue to be stressed. The goal of this project is to restore and
enhance 150 acres of dead and stressed mangrove habitat by achieving the following
objectives:
 Increasing connection with the IRL
 Improving internal water flow within the impoundment.

Filter Feeders/Living Shorelines:
o Restoration of hard clam populations in the IRL and other east coast FL estuaries is
occurring through a partnership led by UF Whitney Lab with IRLNEP, FWC, CCA Florida,
Addictive Fishing TV program, Fish America Foundation, and others. The team has raised
~$600,000, harvested broodstock from Mosquito Lagoon, successfully spawned them,
has grown out ~4 million seed clams to date, and will be raising an additional 2-3 million
seed clams in the coming year. The clams were and will be outplanted into existing lease
areas throughout the IRL and tracked for survivorship and growth.
o FWC is working with UCF and Marine Discovery Center to complete shoreline
stabilization and reef restoration in Mosquito Lagoon. The team is evaluating alternative
materials to plastic for both reef restoration and shoreline stabilization, to better
understand material performance and feasibility in northern IRL conditions.
Approximately 1000 linear feet of shoreline and 4-6 oyster reefs will be enhanced
through this effort.
o FWC is providing engineering and design work for a living shoreline to replace a failing
seawall at the new Riverside Conservancy Center in Edgewater, Volusia County. This nonprofit group has been actively engaged in training local “Lagoon Ambassadors”, assisting
homeowners with conservation easements, and providing educational tours and
outreach regarding IRL issues and solutions. Construction of the new living shoreline is
expected to be completed in the coming year.
Spoil Islands:
o FWC is leading an effort with FDEP Aquatic Preserves program to quantify the public use
of IRL spoil islands in anticipation of restoring or enhancing islands for ecological
purposes. USFWS provided funding ($18,000) and FWC contracted Marine Resources
Council to visit various islands on weekends and holidays to conduct a short survey with
island visitors. Surveys will be completed in May 2021.

Commercial and Recreational Fisheries/ Monitoring and Data Sharing/Biodiversity:
o FWC, since 1990, has ongoing monitoring of marine fisheries through fisheries
independent, fisheries dependent, and life history projects for the assessment and
management of fisheries resources ($300,000). In addition to fisheries monitoring, staff
participate in weekly sampling of HABs in the IRL for our Harmful Algal group
o FWC completed a one-year (2020), monthly monitoring program of finfish and
macroinvertebrates in the Mosquito Lagoon. Merritt Island National Wildlife Refuge
provided funds, Cape Canaveral NS and Florida Tech provided field staff to assist in these
efforts ($72,000). The final report will be submitted in 2021.
o FWC has been analyzing collected (2016-2018) fisheries-independent monitoring data to
identify fish nursery habitats in the St. Lucie Estuary and Loxahatchee Rivers. SFWMD
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provide funds to support this project ($18,000). The final report will be submitted in
2021.
Goliath Grouper: This is a multi-year (7-10 years) acoustic telemetry project started in
2017 that focuses on studying habitat utilization, movement patterns (seasonal and those
associated with ontogenetic shifts), and responses to changing water conditions of
juvenile goliath grouper along the east coast of Florida. As a companion to this effort, a
genetic diversity study involving a network of commercial and recreational anglers was
also initiated to investigate potential relationships between known spawning
aggregations (both local and distant). To date, a large portion of this effort has been
conducted in the St. Lucie River (SLR) and southern IRL areas.
Spotted Seatrout and Sheepshead: This is a short term (2 years) acoustic telemetry
project started in 2020 looking primarily at responses to changing water conditions
associated with Everglades restoration efforts for two inshore fish species, spotted
seatrout and sheepshead, in the St. Lucie River and southern IRL areas.

Fisheries/Citizen Engagement and Education:
o Statewide stock assessments for snook and redfish will be available later this year. We
anticipate the Commission will conduct a review of how these fisheries are managed
across the state after the assessments are complete. The Commission may consider
regulation changes, which could address concerns of those people who are currently
dissatisfied with the performance of these fisheries.
o FWC’s saltwater aquatic education projects use curriculum-based programming often
run by FWC partners to teach the public. The goal is to increase marine resource
stewardship and ethical angling throughout Florida. Programs increase participants’
basic saltwater fishing skills, knowledge of fish handling and release techniques, heighten
their awareness of personal responsibility toward Florida’s marine resources, increase
their knowledge and understanding of Florida’s marine environment, and increase their
knowledge of saltwater fish populations and habitat conservation. Programs include
Kids’ Fishing Clinics, Adult Fishing Clinics, Virtual Fishing Clinics, Youth Saltwater Fishing
Camps, High School Fishing programs, web-based educational modules and tools, Aquatic
Species Collection Workshops and the Monofilament Recovery and Recycling Program.
To learn more, visit MyFWC.com/Marine and click on “Outreach & Education Programs.”

NASA KENNEDY SPACE CENTER (KSC):
CCMP Vital Signs: Seagrasses, Threatened and Endangered Species, Wetlands, Monitoring and Data
Sharing, Stormwater, Living Shorelines, Emergency Preparation and Response.
• Stormwater:
o NASA completed the “West Kennedy Space Center (KSC) Stormwater Study” which
sought to develop alternatives to improve water quality and mitigate flooding in the
southwestern portion of KSC property. Implementation of the water quality
alternatives identified in the study would allow KSC to meet half of the required BMAP
nutrient reductions for NASA’s allocation in the IRL Basin. The next steps for NASA will
be to secure Congressional funding to design and construct these projects. Additional
funding for another BMAP specific study would assist in the development of specific
projects, such as the installation of baffle boxes, to reduce nutrient loadings from KSC’s
western property.
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Seagrasses:
o Long Term Monitoring of Submerged Aquatic Vegetation in the Waters Surrounding
Kennedy Space Center
The Kennedy Space Center (KSC) continues to support the submerged aquatic
vegetation long-term monitoring project. However, for 2020, KSC has operated under
Phase 3, COVID -19 restrictions, which postponed all field operations and data
collection. In the interim, effort was spent on analysis and synthesis of the current data
set for in-house reports and future publications.
o Supported data requests from local, state, federal, university and other researchers.
This included the Restore Lagoon Inflow Research Project Phase II (Florida Tech).

Emergency Preparation and Response:
o Staff responded to several reports of fish kills in the KSC portion of the Banana River
and the Indian River. Response effort typically included confirming event and reporting
location of event to FWCC fish kill hotline, collection of water and fish samples when
requested, and photo documentation.

Species of Concern:
o Monitoring foraging habitat use and nesting success of wading birds on the Kennedy
Space Center.
The Kennedy Space Center (KSC) continues to support the foraging habitat use and
nesting success of wading bird long-term monitoring project. However, for 2020, KSC
has operated under Phase 3, COVID -19 restrictions, which postponed all field
operations and data collection in 2020. In the interim, effort was spent on analysis and
synthesis of the current data set for in-house reports and future publications. The
annual wading bird nesting colony peak count boat and aerial surveys were begun in
April and will continue in May 2021.
o Determining Watercraft Use Patterns in Mosquito Lagoon: Using Aerial Surveys and
Creel Exit Surveys.
For 2020, Kennedy Space Center operated under Phase 3, COVID -19 restrictions, which
postponed all field operations and data collection for the Monitoring Watercraft Use
Patterns in Mosquito Lagoon: Using Aerial Surveys and Creel Exit Surveys.
o The KSC American alligator (Alligator mississippiensis) research project.
The Kennedy Space Center (KSC) continues to support the American alligator
monitoring project. However, for 2020 KSC operated under Phase 3, COVID -19
restrictions, which postponed all field operations and data collection for. In the interim,
effort was spent on analysis and synthesis of the current data set for in-house reports
and future publications.
o Publications:
 Bock SL, Lowers RH, Rainwater TR, Stolen E, Drake JM, Wilkinson PM, Weiss S, Back
B, Guillette L Jr, Parrott BB. Spatial and temporal variation in nest temperatures
forecasts sex ratio skews in a crocodilian with environmental sex determination.
Proc Biol Sci. 2020 May 13;287(1926):20200210. doi: 10.1098/rspb.2020.0210.
Epub 2020 Apr 29. PMID: 32345164; PMCID: PMC7282913.
 LaVere, Ashley A. Hamlin, Heather J., Lowers, Russell H., Parrott, Benjamin B.,
Ezenwa, Vanessa O.,2020, Data from: Associations between testosterone and
immune activity in alligators depend on bacteria species and temperature, Dryad,
Dataset, https://doi.org/10.5061/dryad.cjsxksn53
o Monitoring the distribution and abundance of Florida manatees (Trichechus mantatus
latirostris) in the Kennedy Space Center waters using aerial surveys.
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The Kennedy Space Center (KSC) continues to support the monitoring of the
distribution and abundance of Florida manatees long-term monitoring project
However, for 2020, KSC has operated under Phase 3, COVID -19 restrictions, which
postponed all field operations and data collection. In the interim, effort was spent on
analysis and synthesis of the current data set for in-house reports and publications.
An Unusual Mortality Event (UME) for the Indian River Lagoon was declared by
National Oceanic and Atmospheric Administration’s Working Group on Marine
Mammal Unusual Mortality Events, U.S. Fish and Wildlife Service and Florida Fish and
Wildlife and Conservation Commission. This UME includes the KSC portions of the
Indian River Lagoon, Banana River and Mosquito Lagoon. When requested, KSC
resource managers and biologist have provided local knowledge, information and data
regarding seagrass and manatee abundance and facilitated airspace access for surveys
conducted by Fish And Wildlife Research Institute, FWCC, Marine Mammal Program,
and Mote Marine Laboratory , and other groups investigating the UME.
Supported data requests from local, state, federal, university and other researchers.
This included the Restore Lagoon Inflow Research Project Phase II (Florida Tech).

Wetlands:
o Carbon and Water Flux between Spartina marsh and atmosphere
The Kennedy Space Center (KSC) continues to support the Carbon and Water Flux
between Spartina marsh and atmosphere monitoring project. However, for 2020, KSC
has operated under Phase 3, COVID -19 restrictions, which temporarily stopped the
monthly maintenance of the tower sensors from May to August 2020. Monthly
maintenance was reestablished and, effort continued synthesis of the current data set
for submission to Ameriflux.
Living Shorelines:
o The 10,266 linear ft project includes a combined revetment and wave break placed
along two shoreline areas located north and south of KARS 1 along Audubon Road. The
project is designed to protect existing shoreline and infrastructure, accrete additional
shoreline/marsh sill and ensure terrestrial soils will remain covered. The revetment is
discontinuous within each north and south area and would not occur where adequate
shoreline is present; the wave break is continuous in each area. In areas where no
revetment is proposed, clean sand fill (and seashore paspalum (Paspalum vaginatum)
plantings) will be placed along the natural eroded shoreline. The project is designed to
accrete sediment between the revetment and wave break, and create a living shoreline
habitat to the benefit of flora and fauna that use the intertidal zone (e.g., horseshoe
crabs, fiddler crabs, shorebirds, etc.), while minimizing impacts resulting from
hardened shorelines. The detached offshore wave break is anticipated to be beneficial
to colonizing invertebrates and fishes because the base is continuously submerged.

Monitoring and Data Sharing:
o Fish and Sea Turtle Tracking at Cape Canaveral: 2019 Annual Summary
For 2020, Kennedy Space Center operated under Phase 3 COVID -19 restrictions, which
resulted in limited activities related to the monitoring of fish and sea turtle tracking at
Cape Canaveral. Effort was spent on analysis and synthesis of the current data set for
in-house reports and publications.
o Supported data requests from local, state, federal, university and other researchers.
This included fish tracking data from the FACT Array and the Restore Lagoon Inflow
Research Project Phase II (Florida Tech).
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Publications:
 Eric A. Reyier, Douglas M. Scheidt, Eric D. Stolen, Russell H. Lowers, Karen G.
Holloway-Adkins, Bonnie J. Ahr, 2020. Residency and dispersal of three sportfish
species from a coastal marine reserve: Insights from a regional-scale acoustic
telemetry network, Global Ecology and Conservation, Volume 23, 2020, e01057,
ISSN 2351-9894, https://doi.org/10.1016/j.gecco.2020.e01057
 Young, J. M., Bowers, M.E., Reyier, E.A., Morley, D., Ault, E.A., Pye, J.D., Gallagher, R.M.,
Ellis, R.D., 2020. "The FACT Network: Philosophy, Evolution, and Management of a
Collaborative Coastal Tracking Network." Marine and Coastal Fisheries 12(5): 258271
 Myers, O., E. Reyier, B. Ahr, and G. Cook. 2020. Striped Mullet migration patterns in
the Indian River Lagoon: a network analysis approach to spatial fisheries
management. Marine and Coastal Fisheries: Dynamics, Management, and Ecosystem
Science [online serial].

Indian River County Partners:
CLEAN WATER COALITION OF INDIAN RIVER COUNTY:
CCMP Vital Signs: Marinas and Boating, Trash Free Waters, Monitoring and Data Sharing
• Marinas and Boating/ Trash Free Waters:
o There has been a significant increase in marine patrol activity over the past year,
culminating in Operation Cleanup – a 2 day county-wide patrol. The number of boats
in the mangroves is down and the latest round of citations expects to “flush out” more.
There are limitations of current regulations and FL FWC standards for designating
vessels as “derelict”. SB1086 and companion bills appear to be moving through the
legislature and should improve FWC enforcement capability.
o The City Marina has strengthened regulations and enforcement regarding mandatory
pump-outs in the marina and mooring field. Enforcement of state and local
overboard discharge regulations outside of the City Marina remain a challenge.
•

Monitoring and Data Sharing:
o The Clean Water Coalition of Indian River County (CWC) has been working closely
with the Indian River County Health Department to meet standard protocols for water
quality sampling and testing of enteric bacteria at 3 locations within the Indian River
Lagoon where citizens contact the water at: 1) the Oslo Road Boat Ramp, 2) the West
End of the Alma Lee Loy Bridge, and 3) McWilliam Park. Enteric bacteria normally
inhabit the intestinal tract of humans and animals. The presence of enteric bacteria
can indicate fecal pollution, which may come from stormwater runoff, pets and
wildlife, and human sewage. If present in high concentrations in recreational waters
and if ingested or enter the skin through a cut or sore, enteric bacteria may cause
human disease, infections or rashes. In 2012, EPA recommended statistical thresholds
for advisories/closures of recreational waters as identified in the EPA document titled
“Recreational Water Quality Criteria”. For an estimated rate of illness at 36 per 1,000
“primary contact recreators”, EPA identified the following thresholds: 1) a geometric
mean (GM) statistical threshold value (STV) of 35 cfu/100 mL (≡ 35 mpn/100ml), and
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2) Beach Action Value (BAV) - “as a conservative, precautionary tool for making beach
notification decisions” - of 70 cfu/100 mL (≡ 70 mpn/100ml)
THE ENVIRONMENTAL LEARNING CENTER
CCMP Vital Signs: Citizen Engagement and Education, Trash Free Waters
• Citizen Engagement and Education
o Youth Education: The ELC is dedicated to helping to cultivate the next generation of
environmental stewards through a broad range of youth education programs. This year,
the ELC worked with schools in the School District of Indian River County to provide a
series of virtual learning opportunities that helped increase awareness of the Indian
River Lagoon and lagoon stewardship actions. These Florida standards aligned lessons
focused on topics ranging from the unique adaptations of the animals of the Indian
River Lagoon to the interconnections of our actions on land to the health of the IRL.
During school breaks, the ELC hosted programs for middle and high school students
that used the Indian River Lagoon as a lens for exploring STEAM (Science, Technology,
Engineering, Art, and Math) careers. Participants in this program learned about
technologies used to explore, monitor, and protect marine environments. This in-depth
program was made possible with funding from Indian River County’s Children’s
Services Advisory Committee and has reached 22 middle and high school students to
date. Additionally, the ELC hosted its Lagoon Academy Homeschool Program two times
each week for small-group, in-person, hands-on, feet-wet learning about IRL
ecosystems, reaching up to 24 students in grades 2-6 each month.
o Public Education and Outreach: The ELC campus provides a way for locals and visitors
to connect to the Indian River Lagoon through our 64 acre campus, display aquariums,
canoe and kayak rentals, and guided pontoon boat experiences. This year, the ELC
added new signs about the importance of seagrasses on our canoe dock, installed a
photo platform for a Citizen Science project in which visitors help create a time-lapse
view of the mangrove canopy, and created a “Sustainability Walk” that features ways
that everyone can make a positive impact on the environment.
o Speaker Series: The ELC launched a speaker series in which participants view films
about global issues of sustainability. These films are accompanied by local experts who
help to form a connection between the global issues in the film and the IRL.
o Indian River County Environmental Leaders Coalition: The ELC helps to facilitate a
coalition of environmental leaders in Indian River County. This coalition, formed in fall
of 2020, seeks to inform the public about the work of individual organizations and our
collective efforts to better the environment in our community.
•

Trash Free Waters:
o Marine Debris Clean-Ups and Exhibit: The ELC hosted a series of beach clean-ups led by
participants in our monthly program for middle school students that seeks to help
youth build skills in environmental interpretation and participate in meaningful
environmental action. During the clean-ups, volunteers collected over 200 pounds of
marine debris, a portion of which will be incorporated into a display for our indoor
exhibit space which will educate visitors about the sources, impacts, and solutions to
marine debris in our community.

INDIAN RIVER COUNTY GOVERNMENT (Public Works, Utilities, Parks and Conservation):
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CCMP Vital Signs: Stormwater, Impaired Waters, Policy Considerations, Marinas and Boating, Filter
Feeders, Citizen Engagement and Education.
• Stormwater/Impaired Waters:
o Moorhen Marsh Low Energy Aquatic Plant System (Moorhen Marsh) was designed in
2020 and is being bid for construction in April 2021. Moorhen Marsh is a new regional
stormwater/canal water pollution removal facility that will include a large pump
station that will pump water from Indian River Farms Water Control District’s North
Relief Canal into the treatment facility. Moorhen Marsh includes eight large concrete
basins that will use water lettuce to remove dissolved nutrients from the canal water,
followed by concrete reaeration flumes and a transfer channel that returns treated
water to the North Relief Canal. Other concrete support structures will also be
constructed along with entrance and perimeter roads. The site will be landscaped with
native Florida landscaping. Estimated cost is eight million dollars.
•

•

Policy Considerations:
o IRC’s Lagoon Management Plan is a 4-phased approach in the County’s efforts to
develop a management plan for their portion of the IRL. In the Outline Phase, staff
developed an outline that will guide the County through the development process. It
provided a timeline for developing the comprehensive IRL Plan, a detailed bullet point
framework for the phases of the Plan’s development, a list of funding opportunities, and
appendices that address County projects that either will or could occur simultaneously
during the Plan’s development. With the passing of the Outline Phase in July 2019, the
County has been since and is currently working on the Research Review Phase. Staff is
reviewing data collected surrounding various topics that occur within the Lagoon.
Using information already collected from multiple IRL stakeholders, staff will work to
assimilate data as it pertains to the County’s portion of the IRL. Once data has been
analyzed, staff will have a better understanding of knowledge gaps present and will
recognize areas in need of more research. This phase will drive the Plan Development
Phase, and the subsequent Implementation Phase.
Marinas and Boating:
o Six derelict vessels were removed from the County’s portion of the Lagoon. These
vessels had the potential to impact seagrass beds, spoil islands, personal property, and
natural oyster reefs. These vessels were removed from the water and taken to the
landfill for disposal. The project cost $18,300 and was funded through a FWC Derelict
Vessel Removal Grant. (Picture below)
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•

Filter Feeders/Citizen Engagement and Education:
o Community Oyster Reef Enhancement (CORE) Modules Pilot Project
In collaboration with FDEP’s Aquatic Preserves office and the Environmental Learning
Center, 24 CORE modules were placed in 4 areas throughout the County’s portion of the
Lagoon. CORE modules are an alternative to plastic substrate for natural oyster reef
enhancement that were created and initially tested by the University of Florida’s Whitney
Lab. These modules will be monitored quarterly over two years for various metrics to
determine the efficacy of the modules. (Picture below)
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INDIAN RIVER LAND TRUST
CCMP Vital Signs: Fisheries, Wetlands, Citizen Engagement and Education
• Fisheries/Wetlands/Citizen Engagement and Education
o The Indian River Land Trust, Dr. Jon Shenker (Florida Institute of Technology), and Dr.
Aaron Adams (Bonefish and Tarpon Trust, Florida Atlantic University’s Harbor Branch
Oceanographic Institute) intend to replicate the results of a previous study to show that
an inexpensive modification to mosquito impoundment management can increase
nursery productivity within managed mosquito impoundment wetlands. Our earlier
study showed that the Rotational Impoundment Management strategy used for many
mosquito control impoundments prevents juvenile snook and tarpon from leaving their
initial nursery habitat during the summer months when they would typically do so. The
study identified a simple and inexpensive impoundment management modification, a
week-long “summer drawdown”, which enabled large numbers of juveniles of valuable
recreational fishery species to leave the impoundment and join the fish populations in
the wider IRL ecosystem. This proposal seeks to replicate and confirm the effectiveness
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of this modification in other impoundments, with the ultimate goal of boosting the
fishery productivity of thousands of acres of impoundments in the Indian River Lagoon.
The project entails tagging and tracking the movements of juvenile snook and tarpon
near and through water exchange culverts between the impoundments and the Lagoon.
If successful, mosquito impoundment managers and owners will have a simple tool to
dramatically increase the production of juvenile sport fish at a modest expense.
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PELICAN ISLAND AUDUBON SOCIETY (PIAS)
CCMP Vital Signs: Citizen Engagement and Education
• Citizen Engagement and Education:
Progress Report on our youth education and advocacy programs focused on Indian River
Lagoon and encouraging planting of native plants and trees.
Initial substantial funding in 2016 from the Indian River Lagoon Council NEP program has
spawned three successful after school programs for youth and their families in Indian River
County. In addition, a small grant award in 2018 to build a greenhouse at Audubon House
has stimulated a regionwide-wide Audubon program to plant 2,191 native tree species in
2019-20 and embark on an effort to plant 100,000 trees in the coming decade across the
Treasure Coast. The overall goal is to provide classroom and field experiences that engage
audiences about the lagoon, its health, stewardship activities and sustainable behaviors
that can protect and restore the lagoon and its watershed. Here is an update on each of
these education and tree planting projects:
o Audubon Advocates: This is a 14-week afterschool lagoon science and nature
program for select 5th grade students in four south county elementary schools (Vero
Beach, Citrus, Glendale, and Indian River Academy). This program is run in
partnership with the above-mentioned elementary schools. Students are selected
by their fifth-grade teachers based on their interest in science and the outdoors as
well as targeting minority and female students. Students from each school are
accompanied by one of their schoolteachers. Students learn about a variety of topics
all centered on how to be better stewards of the earth and do their part to take care
of the Indian River Lagoon. In response to the Covid-19 pandemic PIAS made
adjustments starting in March 2020. Instead of transporting students to Audubon
House the educator and scientist support from FMEL live streamed nature lessons
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to the schools and then the classroom teacher on after- school duty led the students
outdoors on their own campus to plant native plants and trees and observe nature
in their own back yards. PIAS has since changed this arrangement; livestreaming
videos has stopped and instead their environmental educator is meeting teachers
and students outdoors on their own campuses. PIAS remains flexible as Covid-19
rules for schools change. Annual cost: $72,000.
Nature Club: The most common request PIAS receives from parents and PIAS
students is to extend the Audubon Advocate program into middle school. In the fall
of 2019, PIAS launched Nature Club in response to this request. The target audience
for Nature Club is middle school students who attended Audubon Advocates in 5th
grade and are eager to stay involved. Nature Club started in September 2019 and
had 12 students sign up. Nature Club meets once a month on the second Saturday
and the students choose the topics that they are interested in learning about as a
group. Activities through March 2020 included field trips to Egret Marsh
Stormwater Facility and Viera Wetlands, hiking at the Olso Riverfront Conservation
Area, a photography lesson, a lesson on the importance of snakes, and volunteering
at the Transforming Landscapes for a Sustainable Future Conference (annual
conference put on by Pelican Island Audubon Society, presently suspended).
Summer Camp 2020: Because of the Covid-19 pandemic the camp program
was suspended for the year but planning for school breaks in 2021 went
ahead as normal. Here is the program conducted in 2019: PIAS conducted five
weeklong summer camp sessions in 2019. Summer camp comprised three weeks in
June and two weeks in July. Summer camp was held from 8:30 a.m. till 3p.m,
Monday-Friday. The first week of summer camp was a training camp for our Junior
Guides who would then help us throughout the rest of the summer. The Junior
Guides were high school students between the ages of 15-18. The Junior Guides
were engaged in activities that taught them teamwork and leadership skills at camp.
In addition, the Junior Guides were given experiences to help them develop an
appreciation of nature. Activities for Junior Guides included kayaking multiple
times, first aid/ CPR, teamwork games, oyster service project, hikes led by different
Junior Guides, photography, bird identification, and much more.
The second, fourth and fifth sessions of camp targeted middle school aged children
between the ages of 12-15. The Junior Guides assisted with these camps and the
campers participated in activities such as learning about the Indian River Lagoon
through exploration, visiting the St. Lucie County Aquarium, swimming in the
Sebastian Inlet, picking up litter at the Wabasso Causeway, bird watching at Egret
Marsh, hiking at Osprey Acres, learning about bird language, and more. PIAS is
planning to resume this school break program in 2021. Cost offset by fees per
camper.
Renewed Partnership with Pelican Island Elementary School, Sebastian
In winter 2020-21 PIAS announced a renewed partnership with Pelican Island
Elementary which has been designated by the IRC school district as the county
environmental science school. Working with the teaching staff, PIAS educators will
develop conservation science curricula for 400 students in each K-5th grade over
the next five years. They will make full use of the 18-acre Florida Scrub Jay habitat
adjacent to the school campus with the intent that the curricula will be shared with
all schools in the county. Scrub habitat is one of the most threatened habitat types
in the lagoon watershed, home to the endangered Florida Scrub Jay and the gopher
tortoise. These 18 acres were originally zoned for residential development, but
thanks to a major effort by the students and teachers 20 years ago, partnering with
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PIAS and the county, the US Fish and Wildlife Service contributed over $300,000 to
help purchase the land and designate it as a nature preserve, the Martha Wininger
preserve. PIAS volunteers have been working on trail maintenance and replacing
split rail fencing in 2020-21. Estimated annual cost will be $50,000.
Participation in Audubon Advocates
Currently enrolled in spring 2021: 42 students (before schools were closed in
March in response to the pandemic.)
Audubon’s “Trees for Life” project
With ‘seed money’ and sponsorship from the NEP Lagoon program Audubon has
conducted three successful winter conferences, 2018, ‘19 and ‘20, each attracting
several hundred people, to encourage planting native plant and tree species. This
conference was postponed in 2021. At Audubon House and its complex of
greenhouses and demonstration lagoon gardens Audubon volunteers have
nurtured and tended several thousand native plants and trees for free distribution
to county residents. The map attached shows the number – 2,191 -- and distribution
of trees planted and tracked so far. The overall goal is to nurture and plant 100,000
trees in 10-15 years. The program has encouraged the cities of Vero Beach,
Sebastian and Fellsmere to landscape around their municipal offices with native
species as an example to county and Treasure Coast residents. Students have also
planted native plants at the USFWS offices in Vero Beach. Donations and
contributions to date are in excess of $50,000. PIAS is heavily dependent on
volunteers to tend the tree and plant nursery and deliver to planting locations.
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Exploring the Mangroves
Healthy seagrasses are
essen�al for gameﬁsh-snook
and sea trout, and even a
seahorse to survive.

THE CITY OF SEBASTIAN:
CCMP Vital Signs: Citizen Engagement and Education, Wastewater, Impaired Waters, Distinctive
Lagoon Communities, Vibrant 21st Century Communities, Trash Free Waters, Land Conservation.
• Citizen Engagement and Education:
o The City of Sebastian (COS) provides continuous environmental education to its
residents and visitors through informational brochures and media. Staff provides
information regarding Florida Friendly Landscape, Tree Protection, Stormwater Best
Management Practices and, recently, Sustainable Sebastian. Community events such as
Pelican Island Wildlife Festival and Earth Day/Arbor Day celebrations include staffed
booths presenting environmental education materials to the general public.
o The COS recently re-designed Natural Resources Board website covers environmental
topics with locally-specific information on resident concerns-including: Florida
Landscaping, Recycling, and Integrated Pest Management.
o In February 2020, the first Integrated Pest Management (IPM) Sub-Committee was
formed. The sub-committee is comprised of Natural Resource Board Members, local
scientific advisors, and City Staff. Their task was to create an IPM Plan for the City’s
Parks and Properties which promoted the most sustainable pest management methods,
based on planning and prevention; which aim to minimize risks to human and
environmental health through the limited use of chemicals, while also remaining
economically feasible. Every IPM Sub-Committee Meeting was held in Council
Chambers with opportunity for public input.
•

Wastewater/Impaired Waters:
o The Sebastian CRA Septic-to-Sewer Conversion Program (hereinafter referred to as
SSP) is designed to provide individual grants to qualified property owners for costs
incurred to remove an operational septic tank system that serves an occupied facility
or building and connects to the Indian River County sanitary sewer system. The SSP is
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available to businesses or residences located within the Sebastian CRA District
currently utilizing septic systems. Grant funds are disbursed as a reimbursement after
receipts and documentation is submitted and inspections of improvements occur. Since
2014, the City of Sebastian has assisted property owners within the Sebastian CRA with
incentives to convert from septic to sewer. Since the start of this project the number of
applicants (and septic tank conversions) has increased due to the support from the
Indian River Lagoon Council matching grant, gravity sewer line installation by Indian
River County, and increased educational efforts by the City. This program has the
capability of incentivizing the conversion of the majority of septic systems in this area.
In 2020, the City, in partnership with the County and St. Johns River Water Management
District, embarked on a 1.7 million dollar sanitary sewer expansion project along
Roseland Road that will connect two county parks, many individual homes, the
Sebastian Airport and all new industrial development to the sanitary sewer system.
This amounts to removal of septic systems off of the St. Sebastian River which
discharges directly into the Indian River Lagoon.
In October 2020, the Integrated Pest Management Plan for the City’s Parks and
Properties was adopted by City Council. The first of its kind in our region, the final
cohesive plan describes specific non-chemical pest control methods to be utilized by
staff and contractors before pesticides are applied. Such chemicals are only to be used
as a “last resort” and a methodology is outlined for their use. Monthly data collection
and an annual report and evaluation process will ensure that the City continues to
adhere to the plan and that revisions are made when needed.
In November 2020, a second Integrated Pest Management (IPM) Plan sub-committee
was assembled to begin the process of establishing an IPM Plan for the stormwater
conveyance system. This plan is expected to be completed in summer of 2021. The
overall goal of the IPM Program is to protect our City’s environmental resources by
reducing the amount of pollutants entering the surface and ground water and
minimizing effects on native plants, animals, and habitats.

Distinctive Lagoon Communities/Vibrant 21stCentury Communities/Trash Free
Waters/Land Conservation:
o In October 2019, the Sustainable Sebastian Initiative (Resolution No.R-19-30) was
approved by the City Council of the City of Sebastian. The City Council “believes that
a commitment to the environment is integral to a thriving and livable community;
they are committed to keeping sustainability in mind while supporting the
ecological, economic, and social needs of our community.” Sustainable Sebastian
consists of six primary tasks to be championed by the Natural Resources Board
(NRB); these tasks are as follows:
1. Support the overall reduction of single-use plastics by the City of Sebastian
and its business community by assisting and promoting Keep Indian River
Beautiful/ Keep Brevard Beautiful’s Litter Quitter and Surfrider’s Ocean
Friendly Restaurants Programs and through the identification of alternative
products.
2. Support landscaping practices that promote a healthy, native ecosystem by
assisting and promoting Keep Indian River Beautiful’s Lagoon Friendly
Lawns and University of Florida IFAS’ Florida-Friendly Landscape programs.
3. Provide recommendations for City policies and Codes related to Natural
Resources.
80

o

o

4. Reduce the City’s operational carbon footprint by promoting sustainable
energy resources through the implementation of sustainable technologies,
where practical.
5. Protect and restore the water quality of all our City’s water bodies by
supporting the City’s Stormwater Program in the creation of toolkits
emphasizing best management practices, low impact design, and green
infrastructure.
6. Promote the City’s overall livability, through the promotion of active
transportation, increasing the connectivity among trails and pathways, and
promoting nature-based tourism.
A 5-Year Implementation Plan for Sustainable Sebastian was accepted by City
Council in October 2020. The plan establishes twenty primary goals, each with
specific tasks designed in support of the initiatives defined in Resolution R-19-30.
Several projects have been initiated in advance of the plan, including:
1. Beginning in September 2019 and continuing is, support of overall reduction
in the use of single-use plastics by the City of Sebastian and its business
community was initiated by assisting and promoting Keep Indian River
Beautiful/Keep Brevard Beautiful’ s Litter Quitter and Surfrider’s Ocean
Friendly Restaurants Programs and through the identification of alternative
products. InSeptember2019, the first volunteer training session was held at
Sebastian’s City Hall; where Natural Resource Board Members and local
volunteers were trained on how to approach local businesses and encourage
their certification and participation in the Litter Quitter waste reduction
program. By December 2019, Keep Indian River Beautiful had their Litter
Quitter website and certification process fully up and running. To date, 6 of
Sebastian’s key waterfront businesses have been Litter Quitter Certified. At
the February 2020 Natural Resource Board Meeting, a goal was set for 75%
participation of Community Redevelopment Area (CRA) businesses by 2021.
Another volunteer training session will be held early summer 2020.
2. Since 2019, GIS has worked on mapping the Green Infrastructure of the City
of Sebastian and surrounding areas. Green Infrastructure is defined as an
interconnected network of open spaces, natural areas, and waterways.
Green Infrastructure has an impact on the local economy, recreation,
tourism, property values and stormwater management. By protecting and
promoting the retention of green space for recreation and stormwater
treatment, the COS reduces pollutant runoff and flooding, while providing an
interconnected system of valuable habitat hubs and corridors for wildlife.
3. In May 2020, the landscape beds at City Hall were enhanced with native
plantings, provided courtesy of the Audubon Society. Also, in partnership
with the Audubon Society, a native garden was installed at Garden Club
Park. Further native garden installations are planned for 2021. These are in
support of Sustainable Sebastian’s Goal to set the example for sustainable
landscapes and also support the IPM Plan for the City’s Parks and Properties
by providing native predators for insect pests.
4. In order to support the Sustainable Sebastian goal of reducing the use of
single-use plastics by its residents and businesses, the first water bottle refill
stations were installed at Riverview Park Complex in April 2021. Further
installations are planned for other City Parks throughout the year.
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St. Lucie County Partners:
SMITHSONIAN MARINE STATION AT FORT PIERCE (SMSFP):
CCMP Vital Signs: Biodiversity, Monitoring and Data Sharing, Filter Feeders, Seagrasses
o Biodiversity/Monitoring and Data Sharing/Filter Feeders/Seagrasses
o The Marine Global Earth Observatories Network (MarineGEO), directed by the
Smithsonian Institution, is a global network of partners focused on understanding how
coastal ecosystems work. The Smithsonian focuses on biodiversity and the causes and
consequences of its change. The Smithsonian conducts both monitoring of essential
coastal habitats as well as network experiments to examine large-scale questions
within a variety of fundamental ecological themes. Despite the program having a global
footprint, the Smithsonian spends a significant amount of time focused at the local scale.
In the central Indian River Lagoon, the Smithsonian Marine Station has been conducting
research for close to 50 years. Through the MarineGEO program, the Smithsonian has
increased this work and within the past several years, has begun monitoring seagrass
beds, oyster reefs, soft-sediments, artificial structures, and mangroves. The protocols
used are standardized and the Smithsonian uses accepted techniques that have been
well-vetted in each of the habitats. Their research is not only vital to the lagoon but
through the Smithsonian’s global partnerships. The Smithsonian has the ability to
compare the IRL to other sites around the world. A brief summary follows.
1) Fouling Community Monitoring
o Annual sampling at 15 sites. At each site 6 fouling panels are deployed on or
around June 1. Panels are 13 x 13 cm PVC. During development, at 30, 60,
and 90 days, panels are photographed. At 90 days, panels are retrieved and
examined under a microscope to get a detailed species list and make any
necessary collections. Panels are also washed and all small mobile mesofauna
are separated from sessile community. These are identified and enumerated.
Total community biomass wet weight is taken as well. From photographs,
point-counts are taken (100 points per panel) to estimate community
composition. Fouling communities are monitored at several different
habitats within the lagoon. Of particular importance, most introduced species
are found within these communities and these surveys provide the first
reports of introduced species within the lagoon. Fouling communities are
also tied tightly to environmental change. Overtime, we anticipate the
capacity to model changes in community composition with changes in the
environment.
2) Oyster Reef Monitoring
o Annual sampling of 7 local reefs within Indian River county and St Lucie
county. The Smithsonian collaborates with the DEP Aquatic Preserves to
conduct all sampling. Protocols used here are used as well at other sites
within the Gulf of Mexican and Mid-Atlantic.
a) Reef composition – 3 30 m transects are laid at each site, along each
transect at 5 predetermined points a 1x1 m quadrat is dropped with 81
intersecting points and species under each point is tallied
b) Size frequency and density – along each transect a 0.25x0.25m quadrat is
deployed (3 per site), all oysters are excavated, and all live oysters are
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counted and measured. Bivalves are measured and barnacles and serpulids
are counted.
c) Reef area and height – at each reef the area and height are estimated
d) Rugosity – at each reef, 15 rugosity measurements are taken to estimate
reef complexity.
e) Associated fauna – at each site 3 bio-boxes (0.5x0.5m) are deployed within
the reef, these are deployed 2 months prior to sampling and sampled in
summer, all mobile fauna is collected, identified, and counted.
3) Seagrass Monitoring
o Annual
sampling
of
3
seagrass
sites.
Protocols
(https://marinegeo.github.io/projects/seagrass-food-webs/)
are
standardized and used at multiple sites around the world.
a) Seagrass composition and density – 3 50m permanent transects are laid,
along each transect at predetermined points seagrass density and
composition is estimated using a 0.5x0.5m quadrat. Within the quadrat, shoot
density is estimated as well.
b) Shoot length – along each transect, several shoot collections are taken to
measure leaf characteristics and biofouling load.
c) Macroalgae – along each transect, macroalgae composition is estimated
d) Epifauna – along each transect, several collections are taken to sample for
epifaunal abundance and composition
e) Sediments – along each transect, sediment samples are taken to estimate
sediment organic carbon
4) Consumption Assays
o Annual consumption assays are done at 15 sites (3 sites per 5 different
habitats).
At
each
site,
squidpops
(https://www.youtube.com/watch?v=esSByfVlMt4) are deployed to
measure feeding activity of fish. Twenty-four dried pieces of squid are
individually attached to small PVC dowels and deployed along the benthos in
a parallel line 1-2 meters from each other. Presence/absences after 1 hour
and 24 hours is counted, and consumption rates are estimated.
5) Continuous Water Quality Sampling
o The Smithsonian have a sonde EXO deployed (see accompanying location
document) that samples continuously every 6 minutes. Parameters include
turbidity, conductivity, salinity, temperature, chlorophyll, and pH.
Benthic Infauna and Environmental Monitoring in the Indian River Lagoon and the St.
Lucie Estuary (PIs: V. Paul and H. Sweat) Benthic infauna are important indicators of
ecosystem change because they have limited mobility, reproduce quickly and respond
predictably to stress. As part of the Comprehensive Everglades Restoration Plan to
restore more natural water flow across the Florida peninsula, SMSFP continues to
monitor these sediment-dwelling fauna in a long-term study that began in 2005. The
communities are studied in relation to changing water quality and sediment
characteristics at 15 sites in the Indian River Lagoon and St. Lucie Estuary. By tracking
abundance and diversity, infauna are used to help gauge overall ecosystem health as
the restoration process and monitoring continues. Through statistical analyses and
different taxonomic approaches, including DNA barcoding, particular species are being
identified that serve as biological indicators of various ecosystem stressors. Over the
past year, analyses have been completed that provide a broad overview of 15 years of
community change from nine key long-term monitoring sites, and DNA barcoding has
been completed for >200 specimens from >50 taxa. In 2021, barcoding continues, along
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with molecular approaches to identify potential environmental tolerance traits in key
taxa. (USACE for continued monitoring and reporting: $138,925 for 2021, July 28, 2020
- December 31, 2021. SFWMD for additional sample analysis, DNA barcoding and other
molecular approaches: $39,025, September 30, 2019 - September 30, 2021.)

•

A selection of infaunal taxa DNA barcoded in 2020-2021.

Sponges of the Indian River Lagoon: Uncovering the Biodiversity of a Unique Estuary (PIs:
H. Sweat, I. Segura-García, V. Paul - SMSFP, A. Chaves Fonnegra, C. Díaz, S. Pomponi HBOI) Although the Indian River Lagoon is often considered a particularly biodiverse
estuary, records of sponges are lacking. Previous inventories of IRL sponges list roughly
50 species, but recent surveys estimate that the 156-mile long estuary supports 100150 taxa. This project is surveying and identifying sponges throughout the IRL using
traditional and modern genomics approaches, which will allow for a more accurate
biodiversity assessment of these underrepresented and important filter feeders. Over
the past year, 425 specimens have been collected across a wide range of habitats from
Ponce Inlet to Jupiter Inlet. It is anticipated that the collections contain >100 species,
which is being assessed with taxonomic and molecular work that will continue through
2021. (Smithsonian Global Genome Initiative: $8,779, March 1, 2020 - December 31,
2021; additional support from HBOI Foundation.)
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Close-up images of a selection of sponges collected from the IRL in 2020-2021.

Co-PI Dr. Andia Chaves-Fonnegra sampling sponges from rocks in the IRL.
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DEPARTMENT OF AGRICULTURE AND CONSUMER SERVICES (FDACS):
CCMP Vital Signs: Wetlands, Land Conservation, Stormwater, Wastewater, Impaired Waters, Citizen
Engagement and Education.
• Wetlands/land conservation:
o Agricultural Producers in the IRL basin have partnered with FDACS via 16 cost share
projects to install exclusion fences to protect water resources and improve water quality
leaving their site.
•

•

Stormwater/Wastewater/Impaired Waters:
o Agricultural Producers in the basin have partnered with FDACS via cost share projects to
install culverts, exclusion fences, pipe and riser structures, etc. to protect water resources
and reduce nutrient runoff.
o Agricultural Producers in the basin have partnered with FDACS via cost share projects to
implement precision agricultural practices in the IRL basin to ensure appropriate
nutrient application and reduce nutrient runoff.
o Agricultural Producers in the IRL NEP basin have enrolled 339,200 acres (73% of all
agricultural lands in the basin) in the FDACS BMP programs.
o As a coordinating agency, FDACS support DEP in the implementation of BMAPs by
tracking progress with enrollment and implementation of agricultural BMPs, verifying
implementation of agricultural BMPs and assists DEP with compliance and enforcement
challenges. The load reductions achieved by Agricultural Producers through the
implementation of agricultural BMPs within the Indian River Lagoon BMAP and the St.
Lucie BMAP can be found in FDEP’s BMAP reports located at

https://floridadep.gov/dear/water-quality-restoration/content/basinmanagement-action-plans-bmaps

Citizen Engagement and Education:
o FDACS works with producers, industry groups, and University of Florida Extension
agents enrolling producers, conducting IVs, and educating producers regarding BMP
implementation.

o BMP Enrollment
-

-

To
enroll
in
the FDACS BMP
program, agricultural
landowners
and producers must meet
with an OAWP representative on site to
determine
the commodity
manual
and BMPs
that
are
applicable
to
their
operation(s), and then collaborate with the OAWP representative to complete a
Notice of Intent to Implement the BMPs (NOI) and the BMP checklist from the BMP
manual. Because many agricultural operations are diverse and are engaged in the
production of multiple commodities, a landowner or producer may submit multiple
NOIs for a single parcel.
The process of enrolling agricultural landowners and producers in the BMP program
requires site visits to determine the water resource concerns on site and in the
surrounding area, evaluation of production methods and activities, documentation of
parcel information, as well as site mapping, and data entry. BMP program enrollment
efforts initially focused on higher intensity agricultural operations such as nurseries
and dairies, irrigated acreage, and on parcels greater than 50 acres to achieve the
greatest benefits to water resources. In recent years, smaller, bona fide agricultural
operations have come into focus. OAWP continues to prioritize enrollments within
BMAP areas, specifically those identified in SB 712 such as the Indian River Lagoon
watershed, and those properties where enrollment and proper implementation of the
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-

Applicable BMPs will achieve the greatest benefits to water resources from nutrient
reduction.
Within the IRL NEP there around 460,700 acres of agriculture. As of April 2021,
approximately 339,200 of these acres are enrolled the FDACS BMP program. The
majority of the agricultural acres and enrollments are in St. Lucie and Martin counties.

o BMP Implementation Verification
-

FDACS is required to verify that agricultural landowners and producers are properly
implementing the Applicable BMPs identified in their NOIs. SB 712 established the
requirement for FDACS to conduct IV site visits every two years to verify proper
implementation of BMPs and to retain records related to the application of nitrogen
and phosphorus nutrient sources. During an IV site visit, FDACS representatives
evaluate nutrient management, irrigation management, and water resource
protection BMPs to verify their proper implementation on the enrolled property and
review the required records that producers must maintain to demonstrate
compliance with the BMPs. The FDACS representative and agricultural landowner or
producer may also identify additional Applicable BMPs to be implemented moving
forward; cost-share opportunities for BMPs or other practices and projects; and
discuss topics related to water quality, water conservation, BMAPs and BMP
requirements, or changes in the BMP program. At the conclusion of or within a short
period after completion of the IV site visit, the OAWP representative provides the
landowner or producer with a list of any additional Applicable BMPs that were
identified during the IV site visit; any corrective actions to be undertaken; timeframes
for completion; and any opportunities for cost share for eligible practices or projects
on the property. The landowner or producer is required to acknowledge receipt of
this information and will execute a new BMP checklist or corrective action form
identifying any additional BMP or corrective actions.

o Cost-Share Funding for BMPs
-

Enrolled producers are eligible to receive funds from FDACS to implement certain
BMPs based on evaluation and approval of the operation and availability of funding.
The BMP cost-share program has greatly enhanced the implementation of BMPs and
other practices and projects in priority areas and included large-scale innovative
technologies. Agricultural technology and precision nutrient application methods are
often more expensive than traditional fertilizer broadcasting or irrigation methods,
making these practices cost-prohibitive for many producers. It is imperative that
innovative agricultural production methods are available to producers so that they
can meet water quality goals while remaining financially viable. Providing cost-share
for some of the expense to implement nutrient and irrigation reduction methods
enables FDACS to assist producers with improving nutrient use efficiency by reducing
inputs, and conserving water.
- 233 cost share projects have been granted to grow agricultural growers within the
IRL NEP.
- Most of the projects cot shared are structures for water control and
automated/precision irrigation.
o HWTTS
- The Hybrid Wetland Treatment Technology (HWTT) is a complete system that
integrates best aspects of chemical and wetland treatment technologies. A primary
means of analyzing the technical capabilities of this system is through study of its
effectiveness in removing phosphorus.
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-

There are 3 HWTT projects within the IRL NEP, Bessey Creek, Danforth Creek, and
Ideal Grove.
 Danforth: This system is situated on nine acres of land adjacent to an existing 11‐
acre storm‐water project (referred to as Danforth Creek Phase I STA) owned by
Martin County. The site lies within Section 23, Township 38S, Range 40E,
encompassing Tract 35 of the Palm City Farms Subdivision. The system contains
two parallel contact ponds, a settling pond, and downstream Floating Aquatic
Vegetation and Submerged Aquatic Vegetative wetlands. This facility treats
approximately 35% to 55% of the total annual runoff originating from an
estimated 2,300 acres of urban and agricultural land located upstream of the
project site.
 Bessey Creek: This system is located south of Citrus Boulevard, approximately
one mile north of SR 714 in Martin County, on twenty‐three acres of county‐
owned land within Section 10, Township 38 South, Range 40 East. The HWTT
system is situated within the western portion of the Western Palm City Corridor
(WPCC), formally designated as a wetland treatment system serving 305 acres of
the Bessey Creek Watershed.
 Ideal Grove: situated within an irrigated citrus grove in western St. Lucie County.
The small canal to the north of the treatment system (“North Canal”) serves as a
collector ditch for grove runoff and groundwater. Due to fertilizer usage in the
grove, the water in the collection canals is nutrient‐enriched. A large regional
canal (the “Rim Ditch”) immediately west of the grove site serves as a pumped
supply of water to the canal that runs along the south side (“South Canal”) of the
treatment facility. This relatively large canal carries Rim Ditch water from west
to east, and then a lateral canal flows about 0.5 miles north to a grove irrigation
pump, which feeds water into drip irrigation emitters throughout the grove. The
system consists of a 0.7‐acre pond, equipped with both shallow and deep zones,
that was initially divided into equal size parallel flow paths with a flexible boom
and barrier.
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Martin County Partners:
MARTIN COUNTY GOVERNMENT (PUBLIC WORKS DEPARTMENT):
CCMP Vital Signs: Citizen Engagement and Education, Seagrasses
• Citizen Engagement and Education
The Water Ambassador Education program has continued during the reporting period.
•

Seagrasses:
A seagrass restoration project is in conceptual planning.

GUARDIANS OF MARTIN COUNTY / THE TREASURED LANDS FOUNDATION / THE
CONSERVATION FUND:
CCMP Vital Signs: Land Conservation, Connected Waters.
• Connected Waters/Land Conservation:
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o

The Loxa-Lucie Headwaters Initiative: Excellent progress has been made in a
grassroots-initiated land conservation project in the southern end of the Lagoon’s
watershed in an area named the Loxa-Lucie Headwaters. A consortium of nongovernmental conservation organizations, including the Guardians of Martin County,
the Treasured Lands Foundation and The Conservation Fund has teamed up to
spearhead the project, which seeks to permanently conserve thousands of acres in a
low-lying, increasingly-urbanized ecological corridor situated east of I-95 and west of
Hobe Sound.
In spite of the communication challenges brought on by COVID, over $1.M has been
raised in donations and pledges to acquire the first tract that seeks to connect
Jonathan Dickinson State Park (JDSP) with Atlantic Ridge Preserve State Park
(ARPSP) – a two-mile stretch located along the north side of Bridge Road.
The undeveloped, privately-owned tracts are available for purchase, vary
considerably in size, and have been identified for conservation due to their ecological
value and hydrologic restoration potential. The corridor will be one of the largest in
the region and be an east-of- Lake Okeechobee segment of the Florida Wildlife
Corridor that will preserve the watersheds of the Loxahatchee Wild and Scenic River,
Kitching Creek, Cypress Creek, and the South Fork of the St Lucie River, all of which
flow into the IRL. Northerly portions of the project were determined to be necessary
for restoration of the South Fork of the St. Lucie River during the hydrological
analyses that were conducted for the Comprehensive Everglades Restoration Plan.
The project has also earned endorsements from a variety of governmental and nongovernmental organizations, including the IRL Management Conference, the Martin
County Commission, the Town of Jupiter Island, the Loxahatchee River Management
Coordinating Council, the Rivers Coalition, the Friends of Jonathan Dickinson State
Park, the Martin County Chapter of the Florida Native Plant Society, Audubon of
Martin County and others.
Key Project Activities and Timeline
 Fundraising is well underway for the key 140-acre tract that has been
identified as Acquisition Phase 1A.
 Modifications to the existing Atlantic Ridge Ecosystem Florida Forever project
is being sought and is expected to be a multi-year endeavor.
 Collaboration has begun with owners of large tracts within the project
boundaries and may involve future transfers of development rights and/or
purchase of conservation easements.
 Hydrologic restoration, invasive species removal and management for
threatened and endangered species will follow property acquisitions.
More information is available at: www.LoxaLucieHeadwaters.org.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT (SFWMD):
CCMP Vital Signs: Connected Waters, Stormwater, Impaired Waters, Monitoring and Data Sharing,
Seagrasses, Filter feeders, Harmful Algal Blooms, Contaminants of Concern, Policy Considerations.
The South Florida Water Management District (SFWMD) continues to lead localized Indian River
Lagoon (IRL) restoration efforts and CCMP implementation throughout the southern IRL
watershed.
• Connected Waters:
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o

o

SFWMD continues implementation of the Northern Everglades and Estuaries Protection
Program (NEEPP) and associated watershed protection plans for the three northern
watersheds (Lake Okeechobee, St. Lucie, and Caloosahatchee).
The SFWMD continues to implement various watershed construction projects with both
water storage and water quality benefits to improve conditions across the Northern
Everglades watersheds. These project achievements include the SFWMD Dispersed
Water Management (DWM) Program, which provided an estimated 52,760 acre-feet (acft or 65.1 million cubic meters [m3 ]) of storage in Water Year(WY) 2020 across the 18
operational DWM projects in the Northern Everglades watersheds.

During this reporting period, 3 SFWMD projects were in planning/design, 1 SFWMD project was
under construction, and 19 SFWMD projects were in operations in the Lake Okeechobee
Watershed. 5 SFWMD projects were in planning/design, 3 SFWMD projects were under
construction, and 5 SFWMD projects were in operations in the St. Lucie River Watershed.

•

Connected Water/Impaired Waters/Stormwater:
o Lake Okeechobee Watershed (LOW): Feasibility studies were launched for the Grassy
Island Flow Equalization Basin (FEB) and Aquifer Storage and Recovery (ASR) and Brady
Ranch FEB and Aquifer Storage and Recovery (ASR) projects to optimize both planned
project areas and their associated features.
o Construction is under way for the S-191 pump station under Phase III of the Lakeside
Ranch STA, and this priority work is planned to be completed by April 2021.
o Facility operations continued for the Lakeside Ranch STA (Phase I – Northern STA and
Phase II – Southern STA), Taylor Creek STA, Nubbin Slough STA, and Rolling Meadows –
Phase I projects. Also of note for the Nubbin Slough STA, SFWMD planning was executed
to repair the Cell 2 levee as a priority effort in FY2021; this will allow this STA to treat
local stormwater runoff from the Nubbin Slough basin and improve the quality of water
flowing into Lake Okeechobee.
o During FY2020, the DWM Program in the LOW provided an estimated storage volume of
approximately 26,300 ac-ft (32.4 million m3) by the 12 operational active and passive
projects. 6 Notably, as a priority project in the LOW, the Brighton Valley Northern
Everglades – Public, Private Partnership (NE-PPP) started operations in April 2020.
o

o
o

St. Lucie River Watershed (SLRW): In the SLRW, construction advanced on the
Comprehensive Everglades Restoration Plan (CERP) IRL – South projects, in partnership
with USACE. As priority efforts, the C-44 Stormwater Treatment Area (STA) and reservoir
are planned to be completed in late 2020 and early 2021, respectively; once construction
is complete, operational testing and monitoring is planned in FY2021 and full operation
is expected to begin in FY2022. Design began in FY2020 for the C-23 and C-24 reservoir
and STAs, and the C-24/C-44 interconnect.
Facility operations continued for the Ten Mile Creek Water Preserve Area.
During FY2020, the five operational active and passive projects in the SLRW under the
DWM Program collectively provided an estimated storage volume of approximately
26,200 ac-ft (32.3 million m3). Notably, as priority projects in the SLRW, the design and
permitting phase of the Scott Water Farm and Bluefield Grove Water Farm NE-PPP
projects was completed in June 2020 and July 2020, respectively. Operations also
continued for the Caulkins NE-PPP project, which currently has an estimated storage
volume of approximately 60,000 acre-feet per year (ac-ft/yr) or 74.0 million cubic meters
per year [m3 /yr], the greatest of any single operational DWM project in the Northern
Everglades watersheds.
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•

•

•

•

Monitoring and Data Sharing:
o SFWMD continues to monitor and collect data when needed to assist with understanding
legacy phosphorus and how to reduce it.
o SFWMD continues their Research and Water Quality Monitoring Program. This program
primarily assesses ecological health and progress toward achieving the water quality and
storage targets and the plans, programs, and other responsibilities in the Watershed
Protection Plans. The activities comprising FY2020 expenditures include ecological and
water quality monitoring, applied research, model application and development, and
exotic species control.

Contaminants of Concern/Monitoring and Data Sharing/Policy Considerations:
o SFWMD continues with the Pollutant Control Program. This program is a multi-faceted
approach for improving the management of pollution sources within the Northern
Everglades watersheds. It includes source control programs, such as BMPs, on-site
treatment technologies, stormwater and wastewater infrastructure upgrades and master
planning, and regulatory programs focused on water quality and quantity.

Harmful Algal Blooms/Impaired Waters:
o The Coastal Ecosystems Science Section continues to improve predictive capacity of
water quality modeling approaches and nutrient budgets for the St. Lucie Estuary.
o A phytoplankton study began in January 2019 continuing through 2021 (intermittent
sampling occurred thru 2020 due to COVID related complications) to better understand
the abundance, distribution, and species composition of phytoplankton in the St. Lucie
Estuary between wet/dry seasons and under different flow and salinity regimes.

Monitoring and Data Sharing/ Seagrasses/Filter Feeders:
o SFWMD through the CERP RECOVER program is monitoring southern IRL and St. Lucie
Estuary seagrass, oyster community characteristics such as density and recruitment,
benthic invertebrate communities, and water quality parameters in partnership with the
U.S. Army Corps of Engineers.
o The percentage of days when the 14-day moving average salinity was within the
preferred envelope (salinity 10 to 25) for adult eastern oysters in the central estuary (US1
Bridge salinity recording station) was 87% in FY2020, more than the previous four water
years and the POR (57%, FY2001–FY2020). The percentage of days when the 14-day
moving average salinity was < 10 was only 8% in FY2020, significantly less than previous
years. The highest live oyster density counts of the last five water years occurred in the
WY2020 wet season. Larval recruitment rates over the peak settlement months of the
wet season were relatively higher in FY2020 compared to the previous four water years,
likely in part due to favorable salinity conditions. The prevalence and infection intensity
of Dermo (Perkinsus marinus) in adult oysters remained low.
o Seagrass abundance at Willoughby Creek in the lower SLE was low (< 5% cover) over the
past two water years and consisted primarily of Halodule wrightii (shoal grass), and in
FY2020, an isolated patch of Halophila johnsonii (Johnson’s seagrass), both euryhaline
species. The percentage of days when the 14-day moving average salinity was within the
preferred envelope (14 to 45) for shoal grass (A1A salinity monitoring station) was 80%
in FY2019 and 99% in WY2020. Seagrass at the Saint Lucie Inlet site is higher in cover
and abundance and more diverse than at Willoughby Creek, with relatively more stable
salinity conditions. From FY2019 to FY2020, the community changed from being
codominated by shoal and Johnson’s seagrass to predominately shoal grass, which was
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observed in 99% of quadrats in WY2020. Syringodium filiforme (manatee grass) and
Thalassia testudinum (turtle grass) were present in low frequency and abundance, but
persistent throughout the monitoring period.
The St. Lucie River Issues Team was formed by the South Florida Ecosystem Restoration Working
Group in May 1998 and is managed by SFWMD. The Issues Team mission is to develop federal,
state and stakeholder consensus on an action plan that would accelerate progress toward
improving water and habitat quality in the St. Lucie River Estuary and IRL. This action plan
assessed current problems in the estuary and lagoon and set direction for achieving improvements
in both water quality and estuarine ecosystem functions (e.g., fish and wildlife habitat).
The Issues Team has continued to solicit, rank and submit projects to the Florida Legislature. To
date, this effort has received $65.7 million from the Florida Legislature and $2 million in federal
funding for over 131 individual projects in Martin and St. Lucie counties.
The Florida Department of Environmental Protection took over the administration of the Issues
Team contracts in 2015.

The Indian River Lagoon License Plate Program was established to support habitat restoration,
water quality improvement, and associated education projects. The South Florida Water
Management District is responsible for administering Indian River Lagoon License Plate funds for
projects in St. Lucie, Martin and Palm Beach counties.

There are no Indian River Lagoon License Plate projects currently under contract. All projects were
completed in the last quarter of 2020. A Request for Proposals will be released in the third quart
of 2021.
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Consolidated List of Awarded Projects for IRL Water Quality Improvement Grant Program
Project Name

Water
Estimated Water
Management
Quality Benefit
District
(lbs./yr. Total Nitrogen)

Estimated Water
Quality Benefit
(lbs./yr. Total
Phosphorous)

Estimated Total
Construction Cost

Applicants Share of
Construction Cost

Total IRL WQ Grant
Awarded

West Melbourne Ray Bullard WRF Stormwater Management Area

SJRWMD

1,317

400

$1,471,960

$986,213

$242,874

Indian River County North Sebastian Septic-to-Sewer Phase 2

SJRWMD

1,179

N/A

$4,887,851

$3,541,334

$673,259

Titusville Osprey Water Reclamation Nutrient Removal Upgrade

SJRWMD

26,475

N/A

$11,700,000

$10,350,000

$675,000

Titusville High School Baffle Box

SJRWMD

502

86

$470,000

$320,000

$75,000

Satellite Beach Stormwater Improvements

SJRWMD

664

117

$463,671

$310,660

$76,506

Sebastian Roseland Road Septic-to-Sewer

SJRWMD

150

N/A

$803,874

$535,916

$133,979

Port St. Lucie - C-23 Water Quality Restoration (McCarty Ranch)

SFWMD

26,485

6,348

$6,592,483

$5,558,464

$775,758

Brevard Co. - Grand Canal Muck Removal

SJRWMD

2,100

280

$1,966,360

$983,180

$983,180

Brevard Co. - South Central Zone C Septic-to-Sewer

SJRWMD

1,641

N/A

$6,867,600

$4,367,600

$1,166,820

Volusia County Gabordy Canal and 10th St

SJRWMD

4,300

290

$2,995,000

$995,000

$1,911,784

Indian River County - Moorhen Marsh Low Energy Aquatic Plant
System

SJRWMD

4,854

785

$5,500,000

$3,000,000

$1,250,000

Oak Hill Septic-to-Sewer: Area 1- Indian Harbor Estates

SJRWMD

2,883

N/A

$4,514,450

$400,000

$2,500,000

N. St. Lucie R. Water Control Dist. - Gordy Structures Retrofit

SFWMD

98,738

40,090

$500,000

$0

$500,000

N. St. Lucie R. Water Control Dist. - Ten Mile Creek Restoration

SFWMD

500,000

N/A

$900,000

$0

$900,000

Port St. Lucie - Sagamore Basin STAs

SFWMD

4,061

1,056

$1,890,000

$838,230

$1,051,770

Martin Co. - Old Palm City Septic-to-Sewer

SFWMD

27,400

4,000

$14,500,000

$12,000,000

$2,500,000

Indian Harbour Beach - Big Muddy Baffle Box

SJRWMD

408

71

$379,522

$189,761

$189,761

Volusia County - Ariel Canal Water Quality Improvement

SJRWMD

1,300

201

$1,701,125

$1,251,125

$450,000

City of Vero Beach - Stormwater Treatment Plant

SJRWMD

5,820

900

$2,000,000

$500,000

$1,500,000

Volusia County - Smyrna Dunes Park Septic-to-Sewer

SJRWMD

163

N/A

$313,400

$175,184

$138,216

Indian River County W. Wabasso Ph. 3 Septic-to-Sewer

SJRWMD

409

N/A

$1,400,000

$0

$1,250,000

Ft. Pierce - Georgia Ave. Basin WQ Improvements

SFWMD

626

105

$1,320,000

$132,000

$1,188,000

Indian River Shores - Indian/Seminole Ln. Treatment Train

SJRWMD

378

194

$234,818

$0

$234,818

Port St. Lucie - Floresta Baffle Box

SFWMD

835

104

$672,472

$0

$672,472

Town of Ponce Inlet - Septic-to-Sewer

SJRWMD

273

N/A

$1,138,865

$331,659

$807,206

Brevard County Oak Point Park

SJRWMD

186

65

$587,500

$237,500

$350,000

New Smyrna Beach Canal C-05 Diversion Structure and Offsite Pond

SJRWMD

1,300

320

$475,000

$0

$475,000

St. Lucie County Water and Sewer District - N. Hutchinson Island
Septic to Sewer

SFWMD

337

N/A

$565,012

$0

$565,012

SRID - Outfall Control Structures Retrofit

SJRWMD

461

168

$658,500

$0

$75,621

ORCA - Satellite Algae Bloom and Nutrient Source Tracking

SJRWMD

N/A

N/A

$291,000

$0

$291,000

Riverside Conservancy - Riverside Living Shoreline

SJRWMD

N/A

N/A

$92,440

$25,000

$67,440

Brevard Zoo - Clam Restoration

SJRWMD

N/A

N/A

$1,121,697

$90,676

$1,031,021

UF - Efficacy of Reclaimed Water BMPs for Nutrient Reductions in
Residential Areas

SFWMD

N/A

N/A

$150,915

$0

$150,915
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Section C.2 Work Plan Projects FY 2021 (Amended on 02/03/2021)
Activity

Project
Partners

CCMP Action
Plan &
Priority

Project Title and Abstract

CWA320
Funding FY
2021

Project Deliverables

Project Start
Date /
Completion
Date

100,000

Submit Quarterly Progress Reports and a Final
report. Each report will include HAB species
composition, abundance, biovolume, and biomass
from sampled sites. Additionally, other water
quality parameters will be collected concurrently
with the HAB data that include water
temperature, salinity, oxygen concentration,
Secchi depth, and chlorophyll a.

10/1/202009/30/2021

On schedule. Routine
monitoring in progress.
First and second quarters
completed.

10/1/202009/30/2021

On schedule. Sampling has
been conducted as outlined
in the QAPP.

10/1/202009/30/2021

On schedule. A draft report
has been completed. The
gap analysis is in
development.

1

Harmful Algal Blooms in the Indian River Lagoon:
Deliver lagoon wide monitoring for the presence of
harmful algal blooms (HABs). Ten strategically located
sites will be sampled two times per month for
FAU-Harbor
Branch
Harmful Algal phytoplankton composition, abundance, biovolume and
Oceanographic Blooms (Critical); biomass, and identification of HAB species. Project is a
$
Institution and Monitoring/Data joint effort among two universities.
University of Sharing (Serious) Output: Deliver a long-term water quality monitoring
program microalgae identification and HABs lagoon
Florida
wide.
Outcome: Protect human health. Better understand the
mechanism of HAB events in the IRL.

2

Monitoring Prevalence of Microcystin toxins using
Solid Phase Adsorption Toxin Testing (SPATT): The
proposed study aims to understand spatiotemporal
FAU-Harbor
concentrations of microcystin toxins, which are
Branch
Harmful Algal produced by the cyanobacteria Microcystis and are wellOceanographic Blooms (Critical); known to cause human illness through acute liver
$
Institution and Monitoring/Data failure. The effort includes the deployment and
University of Sharing (Serious) collection of Solid Phase Adsorption Toxin Testing
Florida
(SPATT) bags to analyze for cumulative toxin
prevalence on existing Indian River Lagoon Observatory
Network (IRLON) moorings from Jensen Beach to the St.
Lucie Estuary.

41,309

Conduct tri-weekly microcystin sampling along
with other water quality parameters to help
understand the spatiotemporal variation of
microcystin toxin concentrations and their
potential water quality drivers and effects in the
IRL region.

3

One Lagoon Habitat Restoration Plan: This activity
will develop a comprehensive and integrated habitat
restoration plan to address multiple IRL natural habitat
Habitat
Vital Signs (i.e. seagrasses, wetlands, filter feeders,
Restoration: living shorelines and spoil islands).
Seagrasses
Output: A detailed IRL habitat restoration plan that
$
Tetra-Tech, Inc. (Critical) Other provides specific guidance and support to the IRLNEP
IRL Habitats Management Conference and our partners to identify
(Seriousand prioritize habitat restoration project
Undetermined) implementation.
Outcome: Enhanced IRL ecosystem restoration decisionmaking to include consideration for restoring and
i t i i bi l i l di
it
d
t l
ili

25,000

This 2nd year is to fully develop the
comprehensive lagoon-wide habitat restoration
plan as well as a gap analysis section to identify
where the need for research and effort is needed.
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Project Status

Activity

4

5

6

7

Project
Partners

CCMP Action
Plan &
Priority

Applied
Ecology

Seagrasses
(Critical); Other
assets - Filter
Feeders; Living
Shorelines; Land
Conservation
(Serious)

Smithsonian
Institution

Biodiversity
(Serious)

Project Title and Abstract

CWA320
Funding FY
2021

IRL Asset GIS Mapping: This project will provide
targeted GIS mapping support to the IRLNEP.
Output: Develop and deliver lagoon-wide GIS maps of
key assets and identify data gaps.
$
Outcome: Position the IRLNEP as the primary source for
updated and accurate lagoon-wide GIS data and map
information.
IRL Biodiversity and the "IRL Species Inventory":
This project supports delivery and maintenance of the
IRL species inventory and biodiversity initiative.
Output: A complete reorganization and expansion of the
species inventory website and website communications.
$
Outcome: The refocus of public knowledge and
understanding about the importance of IRL biodiversity
and the need to fund and conduct an updated
assessment of IRL biodiversity to evaluate status and
trends since the 2011 superbloom.

Atmospheric Deposition Monitoring Plan: Data
collected from this station are essential to developing a
Wood
nutrient budget for the IRL, providing data for BMAP
Environment
Atmospheric and RAP updates and evaluating nutrient deposition
$
and
Deposition
trends.
Infrastructure (Undetermined) Output: Continued data collection and monitoring
Solutions, LLC
station maintenance.
Outcome: Evaluation of the need to expand the scope
and scale of atmospheric deposition data collection
Contaminants of
Concern:
(Undetermined); Examining Microbial Dynamics and Sources of
Filter Feeders: Microplastics in the Indian River Lagoon: This study
(Serious);
aims to answer the following questions - 1) What is the
Monitoring and source of microplastics in the IRL? - UCF proposes
University of
Data Sharing: stormwater outfalls are a primary source, and 2) Are
$
Central Florida
(Serious), Citizen these plastics providing transport for toxic microbes,
Engagement & such as Vibrio spp., to enter the IRL and ultimately be
Education
consumed by filter-feeders, such as the eastern oyster C.
(Serious), Trash virginica, with later potential consumption by humans?
Free Waters:
(Serious)

29,980

Project Deliverables

Project Start
Date /
Completion
Date

2nd year to acquire, synthesize and apply data to
develop additional lagoon-wide GIS maps of key
assets of interest.

10/1/202009/30/2021

Project Status

On schedule. First and
second quarter reports
delivered.

10/1/202009/30/2021

On schedule. The new
species inventory database
and website have been
delivered and rolled out.
Smithsonian Marine
Station is continuing to
migrate species
information and update
new species information.

27,000

Continue wet and dry atmospheric deposition
monitoring at the only monitoring station along
the IRL (at Sebastian Inlet)

10/1/202009/30/2021

On schedule. Regular
monitoring continues with
improved coordination
among partners. The first
quarter has been
completed and invoiced.

56,941

This project will examine the microplastic and
microbial composition between samples of
oysters from 6 stormwater outfalls and 6
controls per quarter.

10/1/202009/30/2021

25,000

Continue to maintain the IRLNEPSmithsonian
IRL Species Inventory website and add new
species.
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On schedule. The first
and second quarter
reports have been
received and invoiced.
Sampling has occurred
according to the QAPP.

Activity

8

9

10

Project
Partners

CCMP Action
Plan &
Priority

Project Title and Abstract

Science,
Technology &
Innovation:
(Undetermined),
Filter Feeders:
Brevard County
(Serious),
Monitoring and
Data Sharing:
(Serious), Living
Shorelines
(Serious)

Testing Steel Gabions and Concrete Core Modules
for Use in Oyster Bars in the Indian River Lagoon:
Funding of this project supports a project to test new
non-plastic materials for oyster recruitment potential,
longevity in the system, and ability as a substrate to
support oyster reef development in Brevard County.

Florida Atlantic
UniversityHarbor Branch
Oceanographic
Institute

One Lagoon Monitoring Plan: The IRL Monitoring
Plan will focus on identification of current assets,
identifying gaps and looking ahead to develop a more
strategic approach to deliver a comprehensive and fully
integrated coastal monitoring system for the IRL.
Output: A lagoon-wide monitoring plan that identifies
current assets, network gaps, funding needs and new
opportunities.
Outcome: Enhanced coordination, cooperation,
communication and funding to align IRL monitoring
network activities to CCMP vital signs and appropriate
indicators of ecosystem health.

Applied
Ecology

Monitoring &
Data Sharing
(Serious)

State of the
Lagoon

CWA320
Funding FY
2021

$

$

State of the Lagoon Technical Report: Funding for this
important multi-year initiative will generate a
comprehensive state of the IRL technical document
(patterned after the Narragansett Bay - State of the Bay
report). Output FY 2020: Development of a strategic
process to implement the initiative with full and
comprehensive participation of the IRLNEP
Management Conference, identification of available data $
and gaps, preliminary synthesis of available data.
Outcome: Development and distribution of the State of
the Lagoon technical document before FY 2025 to
advise any CCMP updates and provide guidance to
address issues that need to be considered for the 2030
IRLNEP CCMP revision.

1,750

Project Deliverables

This project will provide evidence for support or
against alternative materials to plastics for oyster
reef construction.

25,000

2nd year to continue to develop a
comprehensive, coordinated and fully integrated
Lagoonwide monitoring plan that identifies
existing capacity and assets, gaps, and
opportunities. Plan will also develop cost
projections to assist in funding initiatives.

75,295

Develop a State of the Lagoon Technical Report
to identify current status, emerging trends and
future opportunities and needs for restoration
and stewardship.
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Project Start
Date /
Completion
Date

Project Status

10/1/202009/30/2021

On schedule. Gabions and
core modules have been
deployed and
sampling/monitoring is
being conducted according
to the QAPP.

10/1/202009/30/2021

Behind Schedule. This 2nd
year of funding has yet to
be utilized and may not be
necessary. A workplan
amendment is likely to
reallocate the funding.

10/1/202009/30/2021

On Schedule. The stressors
and conditions have been
identified through TAC
meetings. First quarter
report and invoice
received.

Activity

Project
Partners

CCMP Action
Plan &
Priority

Project Title and Abstract

One Lagoon Comprehensive Communication
Initiative: As the IRLNEP begins to implement the
newly adopted CCMP - Looking Ahead to 2030, a more
strategic and comprehensive communications campaign
is needed.
Output: Completion and roll-out of new website,
delivery of the "One Community-One Voice" initiative,
$
development of infographics, development of the
IRLNEP calendar, annual report, one-page fact sheets
and an expanded social media outreach effort.
Outcome: Enhanced brand recognition and delivery of a
10-year strategic communications campaign in
alignment with the mission of IRLNEP and the revised
CCMP - “Looking Ahead to 2030”.

11

IRLNEP, IDEAS
and
competitively
procured
contract
support as
needed

12

Grant Writing Support: Funding will support the
renewable contracts of three grant writer support
contracts with Natua Strategies, T. Pinney and
IRLNEP with
Associates, and Angie Brewer Inc. to provide grant
Natua
writing technical support to IRLNEP Management
CCMP
Strategies, T.
Conference stakeholders and partners.
Implementation
Pinney and
Output: Identify new grant opportunities and provide
and Financing
technical grant writing support to local governments
Associates, and
(Critical)
and community partners at no cost to them.
Angie Brewer
Outcome: Build grant writing technical skills and
Inc.
capacity among IRLNEP partners. Increased revenues
for IRL restoration, stewardship and community
outreach.

Citizen
Engagement &
Education
(Serious)

CWA320
Funding FY
2021

$

Project Deliverables

Project Start
Date /
Completion
Date

Project Status

205,225

Continue strategic delivery of the One Lagoon One Community - One Voice Mission and Brand
through a comprehensive and coordinated
communication strategy.

10/1/202009/30/2021

On schedule. The IRLNEP
issued a RFQ for
publication , editing,
accessibility, and graphic
services. 3 firms were put
under contract and have
begun to work on IRLNEP
documents. The contract
with IDEAS continues to
develop videos and social
media outreach.

40,000

Continue to provide grant writing technical
assistance to our local government and
community partners in need through renewable
contracts with Natua Strategies, T. Pinney and
Associates and Angie Brewer Inc.

10/1/202009/30/2021

Behind Schedule. Funds
have yet to be utilized for
this service. A workplan
amenment is likely.
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Activity

14

15

Project
Partners

IRLNEP

Top Ranked
RFP
respondents for
Restoration
RFP; Citizen
Engagement &
restoration RFP
and Small
grants program
RFP. Multiple
awards for each
RFP. See
Section B.1 for
grant awards
and project
details

CCMP Action
Plan &
Priority

Project Title and Abstract

CWA320
Funding FY
2021

EPA Travel (EPA Work Plan Requirement): Funding
supports IRL Council/IRLNEP staff travel to Washington
DC for week-long EPA-National Estuary Program
National Workshop (Spring) and National Estuary
CCMP
Program Tech Transfer Meetings (Fall).
Implementation Output: Share best practices, new policies and success
$
and Financing stories and lessons learned among the 28 NEPs.
Outcome: Build a nationwide base of knowledge and
(Critical)
experience through shared knowledge and best
practices to guide restoration and stewardship of all of
the estuaries throughout the United States and its
territories.
Impaired Water:
(Critical),
Wastewater:
(Critical),
Stormwater:
(Critical),
Seagrasses:
(Critical), Filter
Feeders:
(Serious), Citizen
Engagement and
Education:
(Serious), Forage
Fishes: (Serious),
Species of
Concern:
(Serious), Trash
Free Waters:
(Serious)

Nutrient Reduction, Habitat Restoration,
Community‐Based Restoration Projects and
Small Grants: Priority areas for FY 2021 are
projects that enhance water quality through
nutrient reduction projects or habitat restoration
projects that focus on seagrasses, filter feeders
and living shorelines, community-based
restoration projects that use students and/or
citizens to enhance citizen engagement through
$
"hands-on" restoration projects, and a small
grants program for grant awards between $500- $5,000.
A total of $1,149,811.69 of local funds are budgeted for
these CCMP projects. These local funds are identified as
the minimum 1 to 1 match to EPA Section 320 federal
funds. Outcome: Restore IRL clean water and natural
habitats through nutrient reduction and pollutant
reduction to achieve the goals of the CWA.

Project Deliverables

Project Start
Date /
Completion
Date

10,000

Attend Fall and Spring EPA, NEP and ANEP
meetings to fulfill CCMP implementation, work
plan development, project management, contract
management, program administration and
federal compliance activities.

10/1/202009/30/2021

662,500

Multiple contracts will be issues based on a
competitive RFP process. Funded projects will be
ranked and a list of recommended projects will
be evaluated by the IRLNEP Management
Conference (Management Board, STEM AC and
CAC). A list of ranked projects will be provided to
the IRL Council Board of Directors for final
funding decision

10/1/202009/30/2021

Total $ 1,325,000
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Project Status

Reallocation approved by
EPA and at the May 14,
2021 Board of Directors
meeting to the harmful
algal bloom monitoring,
activity 1.

On schedule. All awarded
projects are under contract
and are in progress.

C.3 IRLNEP Clean Water Act Implementation
The IRLNEP CCMP, authorized by Section 320 of the Clean Water Act (CWA) and in compliance with
the CWA, has developed extensive partnerships with federal, state and local governments both
within the IRLNEP Management Conference and outside of the Management Conference. The
IRLNEP has developed a unique partnership with private-sector industry called the Indian River
lagoon Innovator and Investor Network (IRLI2). This network represents an opportunity for
industry to partner with the IRLNEP in technology development and innovation as well as special
projects. These extensive and diverse partnerships form the framework for consensus building and
delivery of science-based ecosystem management strategies designed to restore and maintain the
water quality, wetlands and other natural habitats of the IRL.
The FY 2022 IRLNEP Work Plan directly or indirectly supports all the CWA core programs.
Highlighted in this section are two related examples of IRLNEP Work Plan activities that directly
support CWA Implementation.

Harmful Algal Blooms
Work Plan Activities #1 & 2
These two related projects respond to the chronic and acute water quality declines that the
Indian River Lagoon has experienced since the 2011 “super bloom”. Recurring blooms of
picocyanobacteria and the Texas brown tide organism (Aureounbra lagunensis) have caused a
60% reduction in seagrass coverage, threatening both estuary health, marine mammal health,
human health, and the $7.6 billion annual economy that the IRL supports. These projects
directly support expanded scientific communication, collaboration and innovation to address
the causes and management interventions necessary to lower nutrient pollution and decrease
the intensity and persistence of HABs impacting the IRL.

Clean Water Act Implementation Information

The IRLNEP has a primary role in these projects. These activities directly support the objectives
of the CWA to “restore and maintain the chemical, physical, and biological integrity of
the estuary, including restoration and maintenance of water quality, a balanced indigenous
population of shellfish, fish and wildlife, and recreational activities in the estuary, and assure
that the designated uses of the estuary are protected…”
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C.4 Discussion of External Factors Impacting the IRLNEP FY 2022
Work Plan Implementation
At the present time, all IRLNEP Work Plan projects are being implemented on schedule and
within budget with the exception of projects under budget as indicated in Section C.2 of this
workplan. IRLNEP staff is in continuous communication with the project leads to ensure that
project outputs and outcomes are achieved. This is the third year that the IRLNEP is submitting a
Work Plan based on the One Lagoon CCMP revision: “Looking Ahead to 2030”. This CCMP is in
was adopted at the August 9, 2019 IRL Council Board of Directors Meeting.

The EPA workplan submitted herein is part of a detailed IRLNEP tentative Budget that was
reviewed by the IRLNEP Management Conference and adopted by the IRL Council on February 12,
2021. A detailed Business Plan that includes all the projects and CCMP implementation including
this workplan for FY 2022 has been developed. The Business Plan and detailed budget are
attached as addenda to this FY 2022 Work Plan. The EPA workplan priorities for FY 2022
implement critical CCMP action plan outputs that were identified as high-priority IRLNEP
responsibilities. More importantly, these outputs were identified in the CCMP revision and during
the last 5-year EPA Program Evaluation as important deliverables to achieve an excellent level of
performance associated with the EPA standardized performance measures for program
management core elements and sub-elements.
IRLNEP Program Priorities for FY 2022 include:

EPA Workplan Outputs – multiple deliverables detailed in the Work Plan herein ($700,000)

IRL COUNCIL STATE AND LOCAL COST-SHARE CONTRIBUTION:
In addition to the EPA workplan proposal, the IRL Council has appropriated an additional
$700,000 of state and local funding to implement water quality and habitat restoration
projects, to administer all aspects of the IRLNEP program with a modest cash reserve. Total
program operating expenditures and reserves is budgeted at 29% of the total $2,325,000 in
budgeted expenditures.

In FY 2022, the IRLNEP anticipates that the following external factors may influence program
implementation and success during the upcoming fiscal year:
IRLNEP MANAGEMENT CONFERENCE:
Continued evolution and success of the IRLNEP will required strong leadership and
guidance from each component of the Management Conference (i.e. IRL Council Board of
Directors, Management Board, Science, Technology, Engineering and Modeling (STEM)
Advisory Committee and Citizens Advisory Committee). A continuing challenge during FY
2022 will be to engage each committee at the appropriate level to optimize program
productivity and ensure volunteer engagement satisfaction. Meaningful, productive and
efficient volunteer engagement is essential. A continuing program challenge is to cultivate
an IRLNEP Management Conference culture to achieve the Mission of “One Lagoon – One
Community – One Voice”. There has been progress on this challenge over the past year by
bringing a topic and a speaker to present at each quarterly meeting to engage the
management conference in issues that are of significant importance to understanding
factors that influence Lagoon and/or human health.
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FUNDING:
Gratefully and most appreciated, the IRLNEP saw its 2nd in as many years increase in
federal appropriations for FY 2022 and there is hope that now that the NEP has been
reauthorization that future appropriations are at the full amount and would lead to a
significant increase. Continued staff efforts will be required to ensure that annual
funding levels continue to move in a positive direction. The commitment of recurring
funding from IRL Council partners to the Interlocal Agreement represents a strong
foundation for support. Agency funding commitments in the Inter-Local Agreement was
approved by the IRL Council in 2020 by resolution. Last year at this time Senate Bill 712
for the clean waterways act passed the senate and was currently being considered by the
Florida House of Representatives. Thankfully the Florida House of Representatives
passed that bill and $25 million was appropriated for restoration projects to the Indian
River Lagoon. A list of those projects awarded under that program can be found on page
95.
The IRL Council and IRLNEP Management Conference support efforts to maintain and
expand Congressional appropriations for NEPs, Everglades restoration, and other federal
programs that help to advance CCMP implementation. These efforts have produced
significant House and Senate member support for NEP Congressional appropriations.

FRAGILE HEALTH STATUS OF THE IRL:
The greatest external factor remains the recurring algal blooms, loss of seagrasses and
uncertain health status of the IRL. During the summer and end of FY 2020 and the
beginning of FY 2021 a severe nano cyanobacteria bloom occurred in the Northern
Indian River Lagoon, Banana River Lagoon, and Southern Mosquito Lagoon. A fish kill
event took place in all the lagoons as the bloom crashed during the holidays. Alarmingly
in the winter of FY 2021 an extensive manatee mortality event began and is still going
although it has slowed in the rate. Initial indications from Florida Wildlife Commission
necropsies are that the manatees are dying from malnourishment. The loss of seagrass
is now being felt at the upper trophic levels. The IRLNEP must remain ready to respond
to changing IRL conditions and events.
The reorganization of the IRLNEP has placed the program in a position of high visibility
and growing regional authority. Part of that visibility has led to the IRLNEP being
awarded a science and innovation grant with the Florida Department of Environmental
Protection to use an innovative technology to communicate harmful algal bloom
information to the public and for use in emergency response and planning. This project
is a public private partnership (P3) and will showcase the IRLNEP as the trusted source of
IRL science information and a unifying organizational hub for IRL stakeholders,
communities and citizens. Preliminary estimates of IRL infrastructure and restoration
costs approach $5-6+ billion. Current levels of local, state and federal funding are
currently insufficient to achieved desired restoration outcome in a reasonable timeline. A
significant increase in funding is required for full and timely restoration to be successful.
Independent ROI value estimates show that for every $1 spent on restoration, a range of
$20-$33 is returned in IRL economic value.
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Section D. Clean Water Act Travel Funds

Indian River Lagoon National Estuary Program FY 2021 Travel Cost
Personnel

Travel Dates

Purpose

Location

Total

Cost

$0.00

Anticipated travel costs in FY 2021
None: Due to the cancellation of both spring and fall ANEP conferences and the fact the U.S. is still in a
pandemic, U.S. EPA has removed the mandatory travel requirement. These funds will be reallocated to
Harmful Algal Bloom Monitoring per approval from the Management Conference on May 14, 2021.
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