Section A.1 General Information Reporting Requirements
A.1. IRL Comprehensive Conservation and Management Plan Goals for Fiscal Year 2021 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
2021 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 2021 AND FUNDED BY
EPA SECTION 320 FUNDS (*See note at end of section). FY 2021 Work Plan activities requesting
EPA Section 320 funds represent 21 IRL Vital Signs and 34 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.
Contaminants of Concern (Level 3 -Undetermined)
Contaminants of Concern-1: Monitor and RESEARCH to better understand contaminants of
concern within the IRL system.
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Habitats
Seagrasses (Level 1 – Critical)
Seagrass-4: Develop a comprehensive and integrated habitat restoration plan for the IRL.

Filter Feeders (Level 2 – Serious)
Filter Feeders-1: RESEARCH spatially explicit data on the extent and condition of existing filter
feeder habitat.
Filter Feeders-3: Develop a filter feeder management plan working with public, private and
independent sector partners.

Living Shorelines (Level 2 – Serious)
Living Shorelines-4: Streamline permitting for living shoreline projects.
Living Shorelines-5: Incorporate living shoreline guidance into local comprehensive plans.
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.
Spoil Islands (Level 3 – Undetermined)
Spoil Islands-2: Update the IRL Spoil Management Plan and implement identified projects.
Land Conservation (Level 2 – Serious)
Land-1: Continue coordination of efforts to identify, classify, acquire, and manage
environmentally sensitive lands.

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.

Forage Fishes (Level 2 – Serious)
Forage Fishes-1: Support RESEARCH and assessments to identify and map suitable habitats and
spawning habitats for forage fishes and track population size and health.
Species of Concern (Level 2 – Serious)
Species of Concern-2: Align the CCMP with adaptive management or recovery plans for species
of concern.
Commercial and Recreational Fisheries (Level 2 – Serious)
Fisheries-4: Identify, inventory, and assess finfish breeding and important habitats within the
IRL.
Biodiversity (Level 2 – Serious)
Biodiversity-2: Work to continue, expand, update, and improve the IRL species inventory.
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ONE COMMUNITY

Healthy 21st Century Coastal Communities
Trash Free Waters (Level 2 - Serious)
Trash-Free Waters-1: Identify and map IRL hotspots for trash, develop education projects that
REDUCE and/or REMOVE trash, and seek funding for projects from the USEPA Trash-Free
Waters Program.
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.
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-1: Work with IRLNEP IRLI2, industry leaders, economic development
organizations, and startup incubators/accelerators to help drive IRL regional economic,
technology, and talent development.
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.
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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 2021 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 2021 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
2021
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)

3

Seagrasses: (Critical),
Filter Feeders:
(Serious), Living
Shorelines: (Serious),
Wetlands: (Serious),
Spoil Islands:
(Undetermined),
Forage Fishes:
(Serious), Species of
Concern: (Serious),
Fisheries: (Serious)

IRLNEP CCMP
Core
Elements/SubElement

Ecosystem Status
and Trends
(Assessment &
Monitoring)

CWA 320
Funding

Program Title and Abstract

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.

IRLNEP Partner
Match
(Minimum)

$

100,000.00 $

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

Monitoring Prevalence of Microcystin toxins using Solid Phase
Adsorption Toxin Testing (SPATT): The proposed study aims to
understand spatiotemporal concentrations of microcystin toxins,
which are produced by the cyanobacteria Microcystis and are well$
known to cause human illness through acute liver failure. The effort
includes the deployment and collection of Solid Phase Adsorption
Toxin Testing (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.

41,309.00 $

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

One Lagoon Habitat Restoration Plan: Funding supports the second
and final year to develop a comprehensive and integrated habitat
restoration plan to address multiple IRL natural habitat Vital Signs (i.e.
seagrasses, wetlands, filter feeders, living shorelines and spoil islands).
Output: A detailed IRL habitat restoration plan that provides specific
guidance and support to the IRLNEP Management Conference and our $
partners to identify and prioritize habitat restoration project
implementation.
Outcome: Enhanced IRL ecosystem restoration decision-making to
include consideration for restoring and maintaining biological
diversity and coastal resilience.

25,000.00 $

-

Total Program
Cost

$

100,000.00

53,271.00 $

94,580.00

-

$

25,000.00

IRLNEP CCMP
Core
Elements/SubElement

CWA 320
Funding

IRLNEP Partner
Match
(Minimum)

Total Program
Cost

Activity

CCMP Vital Sign
and Priority

4

Seagrasses: (Critical),
Filter Feeders:
(Serious), Living
Shorelines: (Serious),
Land Conservation:
(Serious), State of the
Lagoon: (Serious),
Spoil Islands:
(Undetermined),
Wetlands: (Serious),
Monitoring and Data
Sharing: (Serious)

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

IRL Asset GIS Mapping: Continuation of this project will provide
targeted GIS mapping support to the IRLNEP.
Output: Develop and deliver lagoon-wide GIS maps and identify data
gaps.
Outcome: Position the IRLNEP as the primary source for updated and
accurate lagoon-wide GIS data and map information.

$

25,000.00 $

-

$

25,000.00
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Biodiversity:
(Serious), Citizen
Engagement &
Education (Serious)

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.

25,000.00 $

-

$

25,000.00
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Atmospheric
Deposition:
(Undetermined)
Impaired Waters:
(Critical)

Ecosystem Status
and Trends
(Assessment &
Monitoring;
reporting)

27,000.00 $

-

$

27,000.00

Program Title and Abstract

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.

Activity

CCMP Vital Sign
and Priority

IRLNEP CCMP
Core
Elements/SubElement

CWA 320
Funding

Program Title and Abstract

IRLNEP Partner
Match
(Minimum)

Total Program
Cost

7

Program
Implementation &
Reporting (Outreach
Citizen Engagement &
& Public
Education (Serious)
Involvement);
Ecosystem Status &
Trends (Research)

Special Projects Coordinator: Funding will support the salary for a
Special Projects Coordinator for the IRLNEP.
Output: The Special Projects Coordinator will focus on a number of
administrative and CCMP program priorities in FY 2021.
Outcome: This new position is viewed as an essential and long-term
commitment to successful IRLNEP program and CCMP
implementation.

$

61,200.00 $

-

$

61,200.00
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Contaminants of
Concern:
(Undetermined);
Filter Feeders:
(Serious); Monitoring
and Data Sharing:
(Serious), Citizen
Engagement &
Education (Serious),
Trash Free Waters:
(Serious)

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

56,941.00 $

-

$

56,941.00
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Science, Technology &
Innovation:
(Undetermined),
Filter Feeders:
(Serious), Monitoring
and Data Sharing:
(Serious), Living
Shorelines (Serious)

Examining Microbial Dynamics and Sources of Microplastics in the
Indian River Lagoon: This study aims to answer the following
questions - 1) What is the source of microplastics in the IRL? - UCF
proposes stormwater outfalls are a primary source, and 2) Are these
plastics providing transport for toxic microbes, such as Vibrio spp., to
enter the IRL and ultimately be consumed by filter-feeders, such as the
eastern oyster C. virginica, with later potential consumption by
$
humans?
Output: Knowledge regarding microplastic sources and their microbial
community.
Outcome: Citizen-science engagement and increased local knowledge
about microplastics via training workshops, school visits, social media
and reports.

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

$

1,750.00 $

-

$

1,750.00

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.
Output: Knowledge about the viability of two alternative materials for
oyster reef restoration.
Outcome: Plastic free permittable alternatives for oyster reef
restoration.

Activity

CCMP Vital Sign
and Priority

IRLNEP CCMP
Core
Elements/SubElement

Program Title and Abstract

CWA 320
Funding

IRLNEP Partner
Match
(Minimum)

Total Program
Cost

Ecosystem Status
and Trends
(Assessment &
Monitoring;
Reporting)

One Lagoon Monitoring Plan: Funding supports the second and final
year to develop the IRL Monitoring Plan which 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.

25,000.00 $

-

$

25,000.00
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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 2 of this important multiyear 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 2021: The focus will be on fine-tuning stress, condition, and
human health indicators using a science assembly, data acquisition and
$
analysis of the stressor indicators, and creating a detailed report
outline.
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.

50,000.00 $

-

$

50,000.00
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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
Citizen Engagement & Program
campaign is needed.
Education: (Serious), Implementation and Output: Delivery of the "One Community-One Voice" initiative,
CCMP
Reporting (Outreach development of infographics, development of the IRLNEP calendar,
$
annual report, other publications and guides as needed, one-page fact
Implementation and and Public
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”.

124,300.00 $

-

$

124,300.00
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Monitoring & Data
Sharing: (Serious),
Impaired Waters:
(Critical), State of the
Lagoon: (Serious)

Activity

13

CCMP Vital Sign
and Priority

CCMP
Implementation and
Financing: (Critical),
Distinctive Lagoon
Communities:
(Undetermined),
Impaired Waters:
(Critical)

IRLNEP CCMP
Core
Elements/SubElement

CWA 320
Funding

Program Title and Abstract

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
Program
stakeholders and partners.
Implementation and
Output: Identify new grant opportunities and provide technical grant
Reporting (Financial
writing support to local governments and community partners at no
Management)
cost to them.
Outcome: Build grant writing technical skills and capacity among
IRLNEP partners. Increased revenues for IRL restoration, stewardship
and community outreach.

IRLNEP Partner
Match
(Minimum)

Total Program
Cost

$

40,000.00 $

-

$

40,000.00

IRLNEP Technical Support of Conferences and Workshops:
Funding assists IRLNEP science and community partners to develop
Program
and deliver high quality conferences, workshops and symposia that are
Implementation and aligned with CCMP priorities.
Reporting (Technical Output: Expand community outreach and education; provide technical $
Assistance &
support to build capacity for high quality IRL events that align with
Capacity Building)
CCMP priorities.
Outcome: Build community outreach capacity within the IRL CCMP
that integrates the sharing of knowledge across the 32 IRL Vital Signs.

25,000.00 $

-

$

25,000.00

$

10,000.00 $

-

$

10,000.00
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CCMP
Implementation and
Financing: (Critical)

15

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

Activity

CCMP Vital Sign
and Priority

IRLNEP CCMP
Core
Elements/SubElement

CWA 320
Funding

Program Title and Abstract

IRLNEP Partner
Match
(Minimum)
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Monitoring & Data
Sharing: (Serious)

Ecosystem Status
and Trends
(Assessment &
Monitoring;
Reporting)

One Lagoon Data Management System: Funding for this project will
develop a management database system for storing important
information and data about the Lagoon that will be useful to resource
managers and the scientific community.

$

25,000.00 $

17

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 20202021 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
IRL CCMP
restoration projects that use students and/or citizens to enhance
Implementation:
citizen engagement through "hands-on" restoration projects, and a
Water Quality and
small grants program for grant awards between $500-$5,000. A total
Habitat Restoration
of $1,096,540.69 of local funds are budgeted for these CCMP projects.
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.

$

-

SUBTOTAL $

TOTAL

662,500.00

$

-

Total Program
Cost

$

25,000.00

1,096,540.69 $

1,096,540.69

$ 1,149,811.69
$

1,812,311.69

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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Special Projects Coordinator, Kaylene Wheeler
Principal Duties and Responsibilities:
• Reports directly to the Deputy Director and Chief Communications Officer supporting all
due diligence activities associated with the IRLNEP Management Conference including
meeting coordination, minutes, and communications.
• Serves as the IRL Council and IRLNEP ADA and Florida Sunshine compliance officer.
• Meets with and participates in various advisory boards and committees.
• Oversees IRLNEP special projects as assigned.
• Manages and oversees the small grants program with contract assistance from the chief
operating officer.
• Position includes oversight for science symposia, special events, outreach coordination, and
contract management (as assigned).
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SECTION A.4 Work Plan
Program Specific Sub Award
Information FY 2021
Activity

1

2

CCMP Vital Sign
Project Partners
and Priority
University of
Florida
(Northern Sites)
and Florida
Atlantic
University Harbor Branch
Oceanographic
Institute
(Southern Sites)

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

IRLNEP CCMP
Core
Elements/SubElement

CWA 320
Funding
2021

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.

$

Monitoring Prevalence of Microcystin toxins
using Solid Phase Adsorption Toxin Testing
(SPATT): The proposed study aims to
understand spatiotemporal concentrations of
Ecosystem Status microcystin toxins, which are produced by the
Florida Atlantic Harmful Algal
and Trends
cyanobacteria Microcystis and are well-known to
Blooms: (Critical),
University(Research;
cause human illness through acute liver failure.
$
Harbor Branch Monitoring and
Assessment &
The effort includes the deployment and
Oceanographic Data Sharing:
Monitoring;
collection of Solid Phase Adsorption
(Serious)
Institute
Reporting)
Toxin Testing (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.

Project Start
Project Deliverables Date/Comple
tion Date

Conduct monthly
monitoring of algae
and cyanobacteria
100,000.00
species identification,
distribution and
abundance.

10/01/2020 09/30/2021

Conduct tri-weekly
microcystin sampling
along with other water
quality parameters to
help understand the
spatiotemporal
10/01/202041,309.00 variation of
09/30/2021
microcystin toxin
concentrations and
their potential water
quality drivers
and effects in the IRL
region

Activity

CCMP Vital Sign
Project Partners
and Priority

3

Seagrasses:
(Critical), Filter
Feeders:
(Serious), Living
Shorelines:
(Serious),
Wetlands:
(Serious), Spoil
Tetra-Tech, Inc.
Islands:
(Undetermined),
Forage Fishes:
(Serious), Species
of Concern:
(Serious),
Fisheries:
(Serious)

4

Seagrasses:
(Critical), Filter
Feeders:
(Serious), Living
Shorelines:
(Serious), Land
Conservation:
(Serious), State of
Applied Ecology the Lagoon:
(Serious), Spoil
Islands:
(Undetermined),
Wetlands:
(Serious),
Monitoring and
Data Sharing:
(Serious)

IRLNEP CCMP
Core
Elements/SubElement

One Lagoon Habitat Restoration Plan: This
activity will develop a comprehensive and
integrated habitat restoration plan to address
multiple IRL natural habitat Vital Signs (i.e.
seagrasses, wetlands, filter feeders, living
Ecosystem Status
shorelines and spoil islands).
and Trends
Output: A detailed IRL habitat restoration plan
(Research;
that provides specific guidance and support to
Assessment &
the IRLNEP Management Conference and our
Monitoring;
partners to identify and prioritize habitat
Reporting)
restoration project implementation.
Outcome: Enhanced IRL ecosystem restoration
decision-making to include consideration for
restoring and maintaining biological diversity
and coastal resilience.

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

CWA 320
Funding
2021

Program Title and Abstract

Project Start
Project Deliverables Date/Comple
tion Date

$

2nd year to fully
Develop
10/01/2020 25,000.00 comprehensive lagoon09/30/2021
wide habitat
restoration plan.

IRL Asset GIS Mapping: This project will
provide targeted GIS mapping support to the
IRLNEP.
Output: Develop and deliver lagoon-wide GIS
$
maps and identify data gaps.
Outcome: Position the IRLNEP as the primary
source for updated and accurate lagoon-wide GIS
data and map information.

2nd year to acquire,
synthesize and apply
data to develop
10/01/2020 25,000.00
additional lagoon-wide 09/30/2021
GIS maps of key assets
of interest.

Activity

5

6

7

CCMP Vital Sign
Project Partners
and Priority

Smithsonian
Institution

IRLNEP CCMP
Core
Elements/SubElement

IRL Biodiversity and the "IRL Species
Inventory": This project supports delivery and
maintenance of the IRL species inventory and
biodiversity initiative.
Ecosystem Status
Output: A complete reorganization and
Biodiversity:
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;
(Serious)
understanding about the importance of IRL
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;
Solutions Inc.
monitoring station maintenance.
(Critical)
reporting)
Outcome: Evaluation of the need to expand the
scope and scale of atmospheric deposition data
collection.

IRLNEP

CWA 320
Funding
2021

Program Title and Abstract

Citizen
Engagement &
Education
(Serious)

Program
Implementation
& Reporting
(Outreach &
Public
Involvement);
Ecosystem Status
& Trends
(Research)

$

Special Projects Coordinator: Funding will
support the salary for a Special Projects
Coordinator for the IRLNEP.
Output: The Special Projects Coordinator will
focus on a number of administrative and CCMP
$
program priorities in FY 2021.
Outcome: This position is viewed as an essential
and long-term commitment to successful IRLNEP
program and CCMP implementation.

Project Start
Project Deliverables Date/Comple
tion Date

Continue to maintain
the IRLNEPSmithsonian IRL
25,000.00
Species Inventory
website and add new
species.

10/01/2020 09/30/2021

Continue wet and dry
atmospheric
deposition monitoring
27,000.00
at the only monitoring
station along the IRL
(at Sebastian Inlet)

10/01/2020 09/30/2021

Continue IRLNEP
program productivity
and efficiency by
keeping a multi-skilled
individual to supervise
special projects
10/01/2020 61,200.00 including IRLNEP
09/30/2021
Management
Conference oversight,
ADA compliance and
oversight on special
projects as assigned by
Executive Director.

Activity

CCMP Vital Sign
Project Partners
and Priority

8

Contaminants of
Concern:
(Undetermined);
Filter Feeders:
(Serious);
Monitoring and
University of
Data Sharing:
Central Florida
(Serious), Citizen
Engagement &
Education
(Serious), Trash
Free Waters:
(Serious)
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Science,
Technology &
Innovation:
(Undetermined),
Filter Feeders:
Brevard County (Serious),
Monitoring and
Data Sharing:
(Serious), Living
Shorelines
(Serious)

IRLNEP CCMP
Core
Elements/SubElement

Program Title and Abstract

Examining Microbial Dynamics and Sources of
Microplastics in the Indian River Lagoon: This
study aims to answer the following questions - 1)
Ecosystem Status
What is the source of microplastics in the IRL? and Trends
UCF proposes stormwater outfalls are a primary
(Research;
source, and 2) Are these plastics providing
$
Assessment &
transport for toxic microbes, such as Vibrio spp.,
Monitoring;
to enter the IRL and ultimately be consumed by
Reporting)
filter-feeders, such as the eastern oyster C.
virginica, with later potential consumption by
humans?

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

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.

CWA 320
Funding
2021

Project Start
Project Deliverables Date/Comple
tion Date

This project will
examine the
microplastic and
microbial composition
56,941.00 between samples of
oysters from 6
stormwater outfalls
and 6 controls per
quarter.

10/01/2020 09/30/2021

This project will
provide evidence for
10/01/2020 support or against
1,750.00
alternative materials to 09/30/2021
plastics for oyster reef
construction

Activity

CCMP Vital Sign
Project Partners
and Priority

IRLNEP CCMP
Core
Elements/SubElement

Program Title and Abstract

10

One Lagoon Monitoring Plan: The IRL
Monitoring Plan will focus on identification of
current assets, identifying gaps and looking
Monitoring &
ahead to develop a more strategic approach to
Ecosystem Status deliver a comprehensive and fully integrated
Florida Atlantic Data Sharing:
and Trends
coastal monitoring system for the IRL.
University(Serious),
Output: A lagoon-wide monitoring plan that
$
Harbor Branch Impaired Waters: (Assessment &
identifies current assets, network gaps, funding
Oceanographic (Critical), State of Monitoring;
needs and new opportunities.
Institute
the Lagoon:
Reporting)
Outcome: Enhanced coordination, cooperation,
(Serious)
communication and funding to align IRL
monitoring network activities to CCMP vital signs
and appropriate indicators of ecosystem health.

11

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).
Ecosystem Status Output FY 2021: Preliminary synthesis of
and Trends
available data. A continued initiative with full
(Assessment &
and comprehensive participation of the IRLNEP
$
Monitoring;
Management Conference. Initial drafting of the
report.
Reporting)
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.

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

CWA 320
Funding
2021

Project Start
Project Deliverables Date/Comple
tion Date

2nd year to continue to
develop a
comprehensive,
coordinated and fully
integrated Lagoonwide monitoring plan
10/01/2020 25,000.00 that identifies existing
09/30/2021
capacity and assets,
gaps, and
opportunities. Plan will
also develop cost
projections to assist in
funding initiatives.

Develop a State of the
Lagoon Technical
Report to identify
current status,
50,000.00 emerging trends and
future opportunities
and needs for
restoration and
stewardship.

10/01/2020 09/30/2021

Activity

12

13

CCMP Vital Sign
Project Partners
and Priority

IRLNEP, IDEAS
and
competitively
procured
contract support
as needed

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

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

IRLNEP CCMP
Core
Elements/SubElement

Program
Implementation
and Reporting
(Outreach and
Public
Involvement)

Program
Implementation
and Reporting
(Financial
Management)

CWA 320
Funding
2021

Program 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”.

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.

$

$

Project Start
Project Deliverables Date/Comple
tion Date

Continue strategic
delivery of the One
Lagoon - One
Community - One
Voice Mission and
124,300.00
Brand through a
comprehensive and
coordinated
communication
strategy.

10/01/2020 09/30/2021

Continue to provide
grant writing technical
assistance to our local
government and
community partners in
10/01/2020 40,000.00 need through
09/30/2021
renewable contracts
with Natua Strategies,
T. Pinney and
Associates and Angie
Brewer Inc.

Activity

14
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CCMP Vital Sign
Project Partners
and Priority

IRLNEP and
Management
Conference
Partners

IRLNEP

CCMP
Implementation
and Financing:
(Critical)

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

IRLNEP CCMP
Core
Elements/SubElement

Program Title and Abstract

CWA 320
Funding
2021

Project Start
Project Deliverables Date/Comple
tion Date

Program
Implementation
and Reporting
(Technical
Assistance &
Capacity
Building)

IRLNEP Technical Support of Conferences and
Workshops: Funding assists IRLNEP science
and community partners to develop and deliver
high quality conferences, workshops and
symposia that are aligned with CCMP priorities.
Output: Expand community outreach and
$
education; provide technical support to build
capacity for high quality IRL events that align
with CCMP priorities.
Outcome: Build community outreach capacity
within the IRL CCMP that integrates the sharing
of knowledge across the 32 IRL Vital Signs.

Deliver support for
scientific conferences
and workshops that
expand knowledge,
25,000.00
appreciation and
public support for IRL
restoration and
stewardship.

Program
Implementation
and Reporting
(Technical
Assistance &
Capacity
Building)

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.

Attend Fall and Spring
EPA, NEP and ANEP
meetings to fulfill
CCMP implementation,
work plan
10/01/2020 10,000.00 development, project
09/30/2021
management, contract
management, program
administration and
federal compliance
activities.

10/01/2020 09/30/2021

Activity
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CCMP Vital Sign
Project Partners
and Priority

Monitoring &
Top Ranked RFQ
Data Sharing:
respondent
(Serious)

IRLNEP CCMP
Core
Elements/SubElement

Ecosystem Status
and Trends
(Assessment &
Monitoring;
Reporting)

CWA 320
Funding
2021

Program Title and Abstract

One Lagoon Data Management System:
Funding for this project will develop a
management database system for storing
important information and data about the
Lagoon that will be useful to resource managers
and the scientific community.

$

TOTAL EPA Section 320 Request $
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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)

Project Start
Project Deliverables Date/Comple
tion Date

An easy to use
repository and data
retrieval system that
25,000.00 contains all important
information about the
Lagoon for resource
managers.

10/01/2020 09/30/2021

662,500.00

Nutrient Reduction, Habitat Restoration,
Multiple contracts will
Community-Based Restoration Projects and
be issues based on a
Small Grants: Priority areas for FY 2021 are
competitive RFP
projects that enhance water quality through
process. Funded
nutrient reduction projects or habitat restoration
projects will be ranked
projects that focus on seagrasses, filter feeders
and a list of
recommended projects
IRL CCMP
and living shorelines, community-based
Implementation: restoration projects that use students and/or
will be evaluated by
Water Quality
citizens to enhance citizen engagement through
the IRLNEP
10/01/2020 $ 1,149,811.69
and Habitat
"hands-on" restoration projects, and a small
Management
09/30/2021
Restoration
grants program for grant awards between $500Conference
$5,000. A total of $1,149,811.69 of local funds
Projects
(Management Board,
are budgeted for these CCMP projects. These
STEM AC and CAC). A
local funds are identified as the minimum 1 to
list of ranked projects
1 match to EPA Section 320 federal funds.
will be provided to the
Outcome: Restore IRL clean water and natural
IRL Council Board of
habitats through nutrient reduction and pollutant
Directors for final
reduction to achieve the goals of the CWA.
funding decision.
Total IRL Council Local Match $

1,149,811.69

Section B.1 Indian River Lagoon National Estuary Program FY 2021
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 2021 Work Plan Proposal.
•

•

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

Specific Work Plan Outputs for FY 2021
EPA Section 320 Funding
− One Lagoon Monitoring Plan (2nd and final year of funding; $25,000).
− One Lagoon Habitat Restoration Plan (2nd and final year of funding; $25,000).
− State of the Lagoon Technical Report (2nd year of funding; up to 5-year contract;
$50,000).
− IRL Asset Mapping (2nd year of funding; recurring need; $25,000).
− IRL Species Biodiversity Inventory (2nd year of funding; 5-year contract; longterm project commitment; $25,000).
− Atmospheric Deposition Monitoring (2nd year of funding; 5-year contract; longterm project commitment; $27,000).
− Harmful Algal Bloom monitoring lagoon-wide (2nd year of funding; 5-year
contract; long-term project commitment; $100,000).
− Harmful Algal Bloom science - Microcystin Solid Phase Adsorption Toxin
Testing – SPATT; ($41,309).
− Contaminants of Concern: Microbial Dynamics and Sources of Microplastics
($56,941)
− Alternatives to plastics for Oyster reef construction materials ($1,750)
− Continued grant writing support for watershed partners and stakeholders
($40,000)
− Continuation of the One Voice initiative ($124,300)
− Travel to conferences, meetings, and events ($10,000)
IRL Council Local Cost-Share Match
− Water Quality Projects.
o Kashi Church Foundation Septic to Sewer Project ($89,956)
o North Sebastian Phase 2 Septic to Sewer Project ($204,017.69)
o Connect to Protect Septic to Sewer Nutrient Removal Program
($150,00)
o Sewall’s Point Stormwater Treatment and Storage ($150,000)
− Habitat Restoration Projects
o Restoration of Clam Populations in the IRL for Water Quality
Improvement ($122,020)
o Tucker Cove Seagrass Restoration ($85,000)
− Community-Based Restoration Projects.
22

Improving Mosquito Lagoon Oyster Reef and Living Shoreline
Restoration by Using Only Biodegradable Materials ($99,233)
o Validation of Inexpensive and Effective Modifications of Mosquito
Impoundment Management Strategies to Increase Their Value as Vital
Fish ($73,950)
o Developing plastic-free alternatives for community-based oyster
restoration in the Indian River Lagoon ($22,364).
Science and Innovation.
o Harmful Algal Bloom science (Microcystin Solid Phase Adsorption Toxin
Testing – SPATT; $53,271).
Small Grants Program.
o Multiple small contracts ranging from $500-5,000 for restoration
and/or Education ($25,000)
o

−
−

•
•
•
•
•
•
•
•
•

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.
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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 2021 activity is the second year of a 5-year renewable contract.
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:
$100,000.00
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:
Monitoring Prevalence of Microcystin toxins using Solid Phase Adsorption Toxin Testing (SPATT)
Project Activity Purpose and Description:
The proposed study aims to understand spatiotemporal concentrations of microcystin toxins, which are
produced by the cyanobacteria Microcystis and are well-known to cause human illness through acute liver
failure. The effort includes the deployment and collection of Solid Phase Adsorption Toxin Testing (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.
Budget:
$41,309 (EPA); $53,271(Local Cost Share Match)
Outcomes:
Short-term Outcome: Provide the first continuous monitoring of microcystin toxins in the St. Lucie Estuary and
South Indian River Lagoon areas.
Medium-term Outcome: The development of statistical models that will provide a tool to
employ for evaluating spatiotemporal concentration of toxins, as well as the identification of potential
drivers of toxins variability.
Long-term Outcome: Provide continuous, high-resolution toxin prevalence data for the IRL that
can serve as a proxy of ecosystem health and water quality with a long-term goal of predicting those
periods where the IRL may be vulnerable to microcystin toxins.
Changes (+/-) in Pressure Targets: The current trend is negative with increased HAB occurrences, intensities
and duration, in the St. Lucie River. This project will help to expand scientific knowledge to better understand
and reverse current status and trend.
26

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 (On-Going)
CCMP Work Plan Vital Sign and Actions:
Seagrasses (Critical Concern)
Seagrass-4: Develop a comprehensive and integrated habitat restoration plan for the IRL.
Filter Feeders (Serious Concern)
Filter Feeders-3: Develop a filter feeder management plan working with public, private and independent
sector partners.
Living Shorelines (Serious Concern)
Living Shorelines-5: Incorporate living shoreline guidance into local comprehensive plans.
Wetlands (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.
Spoil Islands (Undetermined Concern)
Spoil Islands-2: Update the IRL Spoil Management Plan and implement identified projects.
Forage Fishes (Serious Concern)
Forage Fishes-1: Support RESEARCH and assessments to identify and map suitable habitats and spawning
habitats for forage fishes and track population size and health.
Species of Concern (Serious Concern)
Species of Concern-2: Align the CCMP with adaptive management or recovery plans for species of concern.
Commercial and Recreational Fisheries (Serious Concern)
Fisheries-4: Identify, inventory, and assess finfish breeding and important habitats within the IRL
Project/Activity Name:
One Lagoon Habitat Restoration Plan
Project Activity Purpose and Description:
The project will develop and deliver a lagoon-wide habitat restoration plan that addresses multiple habitat
types, spatial and temporal consideration and lagoon-wide biological diversity.
Budget:
$25,000
Outcomes:
Short-term Outcome: Develop and deliver a lagoon-wide Habitat Restoration Plan.
Medium-term Outcome: Distribute and update the Plan as needed to provide guidance and best practices for
restoration projects throughout the lagoon (including the need to develop site fidelity criteria).
Long-term Outcome: Restoration of IRL biological diversity to a stable and resilient state.
Changes (+/-) in Pressure Targets: A positive trend is predicted as restoration projects are funded and
implemented.
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:
Seagrasses (Critical Concern)
Seagrass-4: Develop a comprehensive and integrated habitat restoration plan for the IRL.
Filter Feeders (Serious Concern)
Filter Feeders-3: Develop a filter feeder management plan working with public, private and independent
sector partners.
Living Shorelines (Serious Concern)
Living Shorelines-5: Incorporate living shoreline guidance into local comprehensive plans.
Wetlands (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.
Spoil Islands (Undetermined Concern)
Spoil Islands-2: Update the IRL Spoil Management Plan and implement identified projects.
Land Conservation (Serious Concern)
Land-1: Continue coordination of efforts to identify, classify, acquire, and manage environmentally
sensitive lands.
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.
Project/Activity Name:
IRL Asset GIS Mapping
Project Activity Purpose and Description:
This project will provide targeted GIS mapping support to the IRLNEP. Primary outputs for FY 2021 will be to
develop and deliver lagoon-wide GIS maps and identify data gaps. The focus for FY 2021 includes, but is not
limited to, the following high-priority areas: natural habitats, human-built infrastructure and stakeholder
networks (i.e. IRL scientific research organizations, IRL non-profit organizations, IRL restoration projects
maps). Short-term outcome: Position the IRLNEP as the primary source for updated and accurate lagoon-wide
GIS data and map information.
Budget:
$25,000
Outcomes:
Short-term Outcome: Synthesize available GIS data to develop lagoon-wide map products to help guide
restoration and stewardship activities.
Medium-term Outcome: Integrate and overlay GIS maps to visually communicate natural and human-built
assets throughout the IRL watershed.
Long-term Outcome: Application of asset data and GIS map resources to shift thinking about how to deliver
natural resource restoration that is aligned with low impact development (LID) policy development and
growth management decisions.
Changes (+/-) in Pressure Targets: Positive with enhanced knowledge and ability to visually evaluate lagoonwide status and trends.
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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. The project can help to better understand infrastructure improvement needs
for both point- and non-point pollution sources.
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Activity 5 (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 6 (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:
$27,000
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 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.
Project/Activity Name:
Special Projects Coordinator
Project Activity Purpose and Description:
Funding will support the salary for a Special Projects Coordinator for the IRLNEP. This staff addition
addresses a concern identified by the EPA in the FY 2016 Program Evaluation and a work force analysis. The
Special Projects Coordinator will focus on a number of administrative and CCMP program priorities in FY
2021 including: IRLNEP Management Conference meeting management and internal communications;
Sunshine and ADA compliance support to the Chief Operating Officer; CCMP implementation and funding
(including an update of the 2016 IRL Economic Study); Trash Free Waters Initiative; Technology and
Innovation Initiative; Envirothon; social media outreach coordination and delivery; strategic support for
science symposia and events; the small grants program; and other special project duties as assigned.
Budget:
$61,200
Outcomes:
Short-term Outcome: This position is viewed as an essential and long-term commitment to successful IRLNEP
program and CCMP implementation.
Medium-term Outcome: Expand program development and implementation through identification mand
implementation of special projects that address high priority projects and programs.
Long-term Outcome: Position the staff member for professional success and high program productivity.
Changes (+/-) in Pressure Targets: This IRLNEP staff position is essential to delivering a sustained and
successful program.
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 (New)
CCMP Work Plan Vital Sign and Actions:
Contaminants of Concern (Undetermined Concern)
Contaminants of Concern-1: Monitor and RESEARCH to better understand contaminants of concern within
the IRL system.
Filter Feeders (Serious Concern)
Filter Feeders-1: RESEARCH spatially explicit data on the extent and condition of existing filter feeder
habitat.
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.
Citizen Engagement and Education (Serious Concern)
Communicate-1: Facilitate implementation of the IRL CCMP consistent with “One Lagoon – One
Community – One Voice” mission.
Trash Free Waters (Serious Concern)
Trash-Free Waters 1: Identify and map IRL hotspots for trash, develop education projects that REDUCE
and/or REMOVE trash, and seek funding for projects from the USEPA Trash-Free Waters Program.
Project/Activity Name:
Examining Microbial Dynamics and Sources of Microplastics in the Indian River Lagoon
Project Activity Purpose and Description:
This study aims to answer the following questions - 1) What is the source of microplastics in the IRL? - UCF
proposes stormwater outfalls are a primary source, and 2) Are these plastics providing transport for toxic
microbes, such as Vibrio spp., to enter the IRL and ultimately be consumed by filter-feeders, such as the eastern
oyster C. virginica, with later potential consumption by humans?
Budget:
$56,941
Outcomes:
Short-term Outcome: Citizen-science engagement and increased local knowledge about microplastics via
training workshops, school visits, social media and reports.
Medium-term Outcome: Enhanced protection of the IRL through enhanced knowledge.
Long-term Outcome: Heightened sense of ownership of the IRL watershed for residents though behavioral
changes (e.g. replacing plastics in their daily lives).
Changes (+/-) in Pressure Targets: The current trend is undetermined but likely negative based on the amount
of microplastics being discovered in IRL oysters from another project.
CWA Implementation Information:
This project addresses core objectives of the Clean Water Act to protect wetlands and coastal waters through
the National Estuary Program by monitoring for possible sources of pollutants.
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Activity 9 (New)
CCMP Work Plan Vital Sign and Actions:
Filter Feeders (Serious Concern)
Filter Feeders-3: Develop a filter feeder management plan working with public, private and independent
sector partners. (NEW)
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.
Living Shorelines (Serious Concern)
Living Shorelines-4: Streamline permitting for living shoreline projects.
Technology Innovation (Undetermined Concern)
Technology Innovation-1: Work with IRLNEP IRLI2, industry leaders, economic development
organizations, and startup incubators/accelerators to help drive IRL regional economic, technology, and
talent development.
Project/Activity Name:
Testing Steel Gabions and Concrete Core Modules for Use in Oyster Bars in the Indian River Lagoon
Project Activity Purpose and Description:
The project will test new non-plastic materials (steel gabions and concrete core modules) for oyster
recruitment potential, longevity in the system, and ability as a substrate to support oyster reef development in
Brevard County.
Budget:
$1,750
Outcomes:
Short-term Outcome: A potential viable alternative to plastics that passes permitting constraints for oyster
reef restoration
Medium-term Outcome: The oyster reefs will provide excess nutrient sequestration through their filter feeding
activity and growth.
Long-term Outcome: The potential to transform restoration methodology in terms of materials used,
facilitate greater restoration efforts, renew natural resources, support the improvement of water
quality, and re-establish habitat in the IRL.
Changes (+/-) in Pressure Targets: The current trend is undetermined but likely negative based on the amount
of microplastics being discovered in IRL oysters from another project.
CWA Implementation Information:
This project addresses core objectives of the Clean Water Act to protect wetlands and coastal waters through
the National Estuary Program by testing non plastic alternatives for filter feeder recruitment.
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Activity 10 (On-Going)
CCMP Work Plan Vital Sign and Actions:
Monitoring and Data Sharing (Serious Concern)
Monitoring 1: Develop a comprehensive IRL monitoring plan.
Impaired Waters (Critical Concern)
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.
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.
Project/Activity Name:
One Lagoon Monitoring Plan
Project Activity Purpose and Description:
This plan is being developed by Florida Atlantic University - Harbor Branch Oceanographic Institute.
Funding will build on previous work with the IRL science and monitoring community to enhance
communication, cooperation and data sharing among data collectors and users. 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. This will be
the second and final year of funding.
Budget:
$25,000
Outcomes:
Short-term Outcome: Enhanced coordination, cooperation, communication and funding to align IRL
monitoring network activities to CCMP vital signs and appropriate indicators of ecosystem health.
Medium-term Outcome: Funding and delivery of a robust, comprehensive, coordinated and integrated coastal
monitoring system for the IRL.
Long-term Outcome: Transition monitoring network to take full advantage of technology innovation in smart
sensor technology, remote sensing, big-data analytics and crowdsourcing of data acquisition.
Changes (+/-) in Pressure Targets: Positive change expected as gaps are identified, and additional funding is
secured.
CWA Implementation Information:
This project addresses core objectives of the Clean Water Act to protect wetlands and coastal waters through
the National Estuary Program.

36

Activity 11 (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 2 only. The total cost of this
initiative is estimated at $350,000-$450,000. Primary output FY 2021 is the preliminary synthesis of available
data. A continued initiative with full and comprehensive participation of the IRLNEP Management Conference
with a focus on fine-tuning stress, condition, and human health indicators using a science assembly, data
acquisition and analysis of the stressor indicators, and creating a detailed report outline.
Budget:
$50,000
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 sciencebased 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 12 (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 may include
a service contract(s)) for enhanced web/graphics to support the www.onelagoon.org website and
publications; and expanded communication and outreach activities.
Budget:
$124,300
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 13 (On-Going)
CCMP Work Plan Vital Sign and Actions:
CCMP Implementation and Financing
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 14 (On-Going)
CCMP Work Plan Vital Sign and Actions:
CCMP Implementation and Financing
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:
IRLNEP Technical Support of Conferences and Workshops
Project Activity Purpose and Description:
Continued funding assists IRLNEP science and community partners to develop and deliver high quality
conferences, workshops and symposia that are aligned with CCMP priorities. An example of reoccurring events
includes four lagoon-wide regional events (Florida Atlantic University-HBOI IRL Science Symposia, Florida
Institute of Technology Tech Conference, Daytona State College ShORE Conference ("Sharing Our Research
with Everyone") and the IRL Envirothon event). Funding will also be used by IRLNEP for other events as they
become known. Small funding support is provided to IRLNEP Management Conference partners ($500$1,000) for smaller local events pursuant to available funding. Outputs: Expand community outreach and
education; provide technical support to build capacity for high quality IRL events that align with CCMP
priorities. Outcome: Build a community outreach capacity within the IRL CCMP that integrates the sharing of
knowledge across the 32 IRL Vital Signs.
Budget:
$25,000
Outcomes:
Short-term Outcome: Convene the scientific community with IRL stakeholders and citizens to enhance
knowledge, awareness and support for CCMP project funding and implementation.
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 reverse the 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 15 (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 16 (New)
CCMP Work Plan Vital Sign and Actions:
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.
Project/Activity Name:
One Lagoon Data Management
Project Activity Purpose and Description:
Funding supports the development and creation of an easy to use data management system to store essential
Lagoon data useful to resource managers and the scientific community
Budget:
$25,000
Outcomes:
Short-term Outcome: Development of a data management system.
Medium-term Outcome: Stakeholders and users begin to use the system as the one stop place for sharing and
storing important Lagoon Data.
Long-term Outcome: The system becomes the premier and trusted source of information for Lagoon data
resulting in reduced time to find information relevant in resource management decisions.
Changes (+/-) in Pressure Targets: The current trend is negative. Because important Lagoon information is
spread out between all the current stakeholders, some managers are either not aware of data that exists or
may be using data that is outdated or that has not been QA/QC.
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 17 (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; Communitybased 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

Living Resources

Impaired Waters

Seagrasses

Forage Fishes

One Voice
Citizen Engagement
and Communication

Wastewater

Filter Feeders

Commercial and
Recreational Fisheries

Technology Innovation

Stormwater

Living Shorelines

Harmful Algal Blooms

Monitoring and Data
Sharing

Wetlands

Biodiversity

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 $1,149,811.69 of local funds are budgeted for these CCMP projects. $662,500 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.
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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.

45

Section C. Completed Major Projects/Activities
Previous Year Reporting
C.1 Summary: IRLNEP and Management Conference Accomplishments 20192020
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 2020. 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 2020. 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, 2020 deadline for submission of this FY 2021 EPA Work Plan.

COMPLETED ACTIVITIES, OUTPUTS AND HIGHLIGHTS:
IRL COMPREHENSIVE CONSERVATION AND MANAGEMENT PLAN – LOOKING AHEAD TO 2030
•

Final graphic design and layout of the CCMP. Printing and distribution of limited print
copies to begin in August. CCMP is available in PDF format on www.onelagoon.org. PDF
copies available for broad distribution on IRLNEP - branded thumb drives.

•

Completion of the CCMP – Looking Ahead to 2030 Community Guide to accompany the
new CCMP adopted in August of 2019.

•

Administered over 50 projects as the program entered FY 2020. All projects are now fully
aligned with IRL Vital Signs identified in the new CCMP.

•

Completion of the DRAFT “Strategies for Financing IRL CCMP Implementation” document.
Once adopted by the IRLNEP Management Conference and IRL Council (expected August
2020) this plan will assist IRLNEP partners and stakeholders in planning for and securing
funding for CCMP implementation.

•

Completion of an updated preliminary IRL restoration project list. The following Table 1.
provides a summary of unfunded priority projects provided by IRLNEP stakeholders and
partners to date.
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Category

Stormwater
Groundwater
(Includes WWTP
Upgrades and
Septic System
Projects)
Muck Removal
Habitat
Restoration
Citizen
Engagement
Monitoring and
Research
Capital
Construction
Regional
Restoration
Centers
CERP IRL South
(Everglades
Restoration)
Total

Total
Number of
Projects
submitted by
Stakeholders
566
87

Number
of
Projects
with
Estimated
Costs
530
84

Total Estimated
Cost

Projected
TN
Reductions
(lbs/yr)

Projected
TP
Reductions
(lbs/yr)

$616,350,999
$490,211,188

815,256
412,579

199,572
49,460

18
72

17
57

$174,609,660
$69,548,030

375,811
24,849

14,174
1,624

17

8

$1,667,862

35,505

2,473

15

9

$12,587,025

N/A

N/A

4

4

$90,000,000

N/A

N/A

1

1

$1,300,000,000

TBD

TBD

784

714

$2,774,974,764.00

1,664,000

267,303

Table 1. Summary of unfunded projects assembled by the IRLNEP Management Conference (revised 2020).

IRLNEP COMMUNICATIONS:
• Website update/upgrade from www.irlcouncil.com to www.onelagoon.org with changes to
make website ADA accessible. The new website is more user-friendly and fully aligned with
the IRLNEP branding initiative that began in FY 2016
•

Development and public debut of the IRLNEP 6 minute video: “The IRL CCMP Call to Action”
(https://youtu.be/VSCUotTvLuQ). The video serves as a foundation for promoting CCMP
implementation throughout the IRL watershed. Significant partner funding for this project
was received from Port Canaveral.

•

Completion of the DRAFT “IRLNEP Communication Plan”. Once adopted by the IRLNEP
Management Conference and IRL Council (expected August 2020) this 3-year plan will
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guide both internal and external communications and align all communication activities
with the IRLNEP brand.

NEW CITIZEN ENGAGEMENT AND EDUCATION INITIATIVES:
• Adoption of Indian River Lagoon Envirothon as a core education and outreach program of
the IRLNEP. The IRL Envirothon is part of a national program that provides outdoor
competition designed to encourage student interest in natural resource conservation and
environmental management. It is a field-oriented program in which students, working in
teams of five, learn to use critical thinking and communications skills, work as a team, and
develop their problem-solving abilities to answer written and oral questions and conduct
hands-on investigations in five study areas: aquatic ecology, forestry, soils and land use,
wildlife, and a current environmental issue. The IRL competition adds one additional
subject area: ecology of the Indian River Lagoon. The IRL Envirothon is open to
participation of middle and high school students from Brevard, Indian River, St. Lucie,
Martin and Okeechobee Counties.
•

Establishment of a strategic 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. Proposed changes will help to integrate the IRL species
inventory with national inventories. In celebration of the 25th anniversary of the first
estuary biodiversity conference in the nation (proceeds published in Bulletin of Marine
Science, 1995.

•

Expansion of the IRLNEP’s commitment to technology innovation: Coordination of a
IRLNEP sponsored Florida TechSurge with the Marine Technology Society and FAU_HBOI
(postponed until 2021 because of COVID-19). Preliminary planning for a Space Coast clean
technology conference in partnership with the Economic Development Commission of the
Space Coast (tentative target date in 2021). There is a potential to consolidate these
planning efforts into a single event.

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 2020:
National Level Activities
o IRLNEP Executive Director (Duane De Freese) was:
- Elected as the ANEP Vice Chair for External Communications and Chair of
the External Affairs and Legislative Activities Committee.
- Invited to serve on the Board of the Southeast and Caribbean Disaster
Resilience Partnership (SCDRP).
o IRLNEP staff participated in the Association of National Estuary Programs
meetings in Dewey Beach Delaware from October 1-4, 2020.
o The IRLNEP Executive Director is actively engaged with the FL Congressional
delegation with issues related to NEP appropriations and reauthorization.
State Level Activities
o IRLNEP Executive Director (Duane De Freese)
- Was appointed by Florida Governor Ron DeSantis to the Florida Harmful
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o

Algal Bloom (“Red Tide”) Task Force administered by the Florida Fish and
Wildlife Conservation Commission.
- Continues to serve on the CareerSource FL Board of Directors as a former
Governor Scott appointee.
- Continues to serve as Co-Chair on the Florida Ocean Alliance Board of
Directors and on the FOA steering committee developing a Strategic Ocean
and Coastal Plan for Florida.
IRLNEP staff participated in Florida Oceans Day at the State Capitol in
Tallahassee on February 25, 2020

Local Level Activities
o IRLNEP provided professional grant-writing support to our stakeholders and
partners.
o IRLNEP became primary host for the highly acclaimed IRL Regional Envirothon
environmental education program on February 28, 2020. The Indian River
Lagoon Envirothon is an annual regional-level competition of the NCF (National
Conservation Foundation) Envirothon, the largest outdoor environmental
competition for high school students in North America. The mission of
Envirothon is to develop knowledgeable, and skilled citizens who understand
natural resources and are prepared to work towards balancing quality of life
and quality of the environment. It is sponsored locally by the IRLNEP, with
support and expertise from over 70 volunteers representing a variety of state
agencies, counties, cities, individuals and non-profit groups. Students begin
working on Envirothon in the Autumn, learning about soils and land use,
forestry, aquatics, wildlife, the Indian River Lagoon and a current issue which
changes each year. On event day, which occurs in late February, up to 36 teams
of 5 students each from Brevard, Indian River, St. Lucie, Martin and Okeechobee
Counties compete for a chance to represent their counties at the statewide
Florida Envirothon. The winning team from the Florida Envirothon then goes
onto the national competition, where over 500 students, their advisors and
guests come together from 46 states and 4 Canadian provinces to compete for
scholarships and other prizes.
o The IRLNEP sponsored the following scientific symposia and events: ShORE
Conference (Daytona State College), IRL Science Symposium (Florida Atlantic
University – Harbor Branch Oceanographic Institution) and IRL TechCon at
Florida Institute of Technology.
o IRLNEP sponsored the premier episode of Captain Benny Blanco’s Guiding Flow
TV and held a Town Hall event at Hell’s Bay Boatworks to provide information
and answer questions about the Lagoon. Watch the episode at
https://www.waypointtv.com/fishing/guidingflowtv/2020
o IRLNEP participated in 2 Indian River Lagoon “Straight Talk” events sponsored
by the Brevard County IRL Coalition and a public event sponsored by the Clean
Water Coalition of Indian River County.
o IRLNEP staff gave presentations or participated in over 50 local public events.
IRLNEP activities that are in progress and will be completed by end-of year:
• Climate Ready Estuary (Phase 1 Risk-based assessment completed in 2019; Phase 2 Climate
Ready Adaptation Plan will be completed by September 30, 2020).
• One Lagoon Boater’s Guide
• Draft of the One Lagoon Habitat Restoration Plan
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•
•
•

Draft of the One Lagoon Comprehensive Monitoring Plan
Draft (Phase 1) of the State of the Lagoon Technical Report
Science 2030 – Scientific Research Needs and Priorities for the Next Decade and Beyond

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
2020 WITHIN THE IRL WATERSHED.

Volusia County Partners:
VOLUSIA COUNTY GOVERNMENT (ENVIRONMENTAL MANAGEMENT DIVISION):
CCMP Vital Signs: Monitoring and Data Sharing, Trash Free Waters, CCMP implementation and
Financing, Citizen Engagement and Education, Species of Concern, Stormwater, Impaired Waters.
• Stormwater/Impaired Waters:
o Gabordy Canal at 10th Street Stormwater Treatment Facility: The Gabordy Canal is
adjacent to the 10th Street Stormwater Treatment Facility 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 5,600 lbs. per year and Total Phosphorous (TP)
by 1,400 lbs. per year. This project was awarded a $100,000 cost-share grant for
design from the Indian River Lagoon Council on August 6, 2019. The contract for
design of the project was awarded by County Council on September 17, 2019, and the
project’s design is currently underway.
o 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. The contract for design of the
project was awarded by County Council on October 1, 2019, and the project’s design is
currently underway.
o 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.
o 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
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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 97 permits
within the Class II overlay between April 1, 2019 and March 31, 2020. 191 storm
water retention inspections, and 92 native vegetation retention inspections were also
completed.
Monitoring and Data Sharing:
o The Volusia County Environmental Management Division (EMD) continues to monitor
numerous sites in Mosquito Lagoon for water quality (since 1988). Monthly and
quarterly collections have been continuous for the northern stretches of 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
near the Intracoastal Waterway lie near marinas, and some are near shellfish
harvesting areas. Sites currently sampled are widely dispersed in the Volusia segment
of Mosquito Lagoon to provide a good data set for modeling purposes for water
quality requirements.
o EMD continues its commitment to “Project H2O” – a consortium of NGO’s, Universities,
Colleges, and other institutions established in 2014. Project H2O was established to
coordinate projects and match needs with resources to better address issues of water
quality, quantity, and habitat. Partners collaborate on research, education, restoration,
and funding to ensure the most effective use of limited resources.
Trash Free Waters:
o In September 2019, EMD hosted the International Coastal & Halifax/Indian River
Cleanup. 1,631 people volunteered to clean up trash along the shores of the beach,
Halifax River, and Indian River Lagoon. Volunteers were located at 32 sites and they
removed 7,302 pounds of trash and recyclables. Over 98,000 items of trash were
collected.
o Working with Volusia County school students and the Investigating Biomes in Science
(IBIS) project, Manatee Protection Program staff initiated a marine debris clean-up
and education program by partnering with the NOAA Marine Debris Monitoring and
Assessment Project to document marine debris in Rose Bay. Cleanups and data entry
continue on a monthly basis. Volusia County’s project site was the first to be
established in Florida for this NOAA program. Since then, 5 other Counties (Manatee,
Pinellas, Palm Beach, Santa Rosa & Hillsborough) have established their own project
sites. MPP staff also assisted with marine debris cleanups throughout Volusia County,
including 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.
o Of the 124 recycling bins in the Monofilament Line Recycling Program 55 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
o EMD’s Monofilament Recycling Program in conjunction with the EMD Underwater
Cleanups have collected a total of 10,694 pounds of monofilament fishing line and
o

•

•
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marine debris to date. EMD staff conducted 5 underwater cleanups, retrieving a total
of 731 pounds of monofilament line and marine debris from within the lagoon
watershed.
CCMP Implementation and Financing:
o The Volusia County Council approved the 2020 State and Federal Legislative agenda
in November 2019 which supports funding for water quality improvements that
provide dedicated funding to improve surface water quality including in the Indian
River/Mosquito Lagoon estuary.
Species of Concern:
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 injured in
the wild. From April 2019 through March 2020, 99,329 visitors toured the MSC and
its exhibits and rehabilitation hospitals. The MSC depends on its live exhibits, live
animal presentations, school field trips, education docents, and static and interactive
signage to reach the visitors outside the formal museum setting. In October of 2019,
the MSC installed a new Seagrass Exhibit with tank-raised seahorses that focuses on
the importance of habitat to the health of the Indian River Lagoon (IRL). MSC staff
also developed a public presentation that details the food chain of the IRL and the
critical nature of every plant and animal to the success of the lagoon. The MSC
conducted 9 week-long summer camps that concentrated on ways to be responsible
stewards of the lagoon, including ethical angling, observing wildlife, and ways to
reduce human impacts. The MSC continues to work with Daytona State College to
conduct fish surveys in the IRL to provide students with field experiences in fisheries
biology.
o The Volusia County Marine Mammal Stranding Team assisted with 34 (April 2019 –
March 27, 2020) marine mammals in distress within the Indian River Lagoon
watershed. This included 8 Bottlenose dolphins, 25 manatees, and 1 North Atlantic
Right 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.
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 2019 to March 27, 2020, twenty-five
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 283. In order to help decrease the number of manatee injuries and
mortalities due to watercrafts, MPP staff and Volusia County GIS specialists developed
and application that provides boaters with digital access to Volusia County manatee
speed zones. https://www.volusia.org/services/growth-and-resourcemanagement/environmental-management/natural-resources/floridamanatee/manatee-speed-zones.stml
Citizen Engagement and Education:
o In 2019-2020, Volusia County EMD funded a Be Floridian Now Coordinator.
o In 2019 through 2020, Volusia County’s Be Floridian Now program engaged with
community residents through: 28 presentations for organizations and groups such as
Daytona State College, the Marine Discovery Center, and the Ormond Beach Public
Library; 23 educational booths at festivals and events such as the Wildlife Festival, the
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ShORE Symposium, and the Volusia County Spring Home and Garden Show; and 7
magazine/newspaper articles, Facebook posts, or radio/television interviews.
In 2019, 25 out of 27 home improvement and garden stores in Volusia County (All Ace
Hardware, Home Depot, and Lowe’s locations; 1 local garden store, DeBary Nursery;
and select Wal-Mart locations) were displaying Be Floridian Now fliers next to their
fertilizer sections. The Be Floridian Now Coordinator will continue to reach out to
stores within the county with the goal of reaching all 27.
Volusia County staff continue to participate in Lagoon SMART (Social Marketing and
Research Team) meetings coordinated by the Marine Resources Council for many
different stakeholders.
In 2019, all 13 public libraries across Volusia County hosted Be Floridian Now
educational displays during the June 1 to September 30 fertilizer ban.
Explore Volusia provided 39 programs within the IRL watershed reaching 703 people,
which includes High School students in the Project IBIS (Investigating Biomes In
Science) program. 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 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.

BETHUNE-COOKMAN UNIVERSITY
CCMP Vital Signs: Stormwater, Wetlands, Hydrology and Hydrodynamics, Living Shorelines, Citizen
Engagement and Education.
• Stormwater/Citizen Engagement and Education:
o Bethune-Cookman University worked on a two-year (the original project duration)
and a half year (no-cost extension) project (October 2017- December 2019) to design,
construct, and assess a treatment wetland, retrofitting Rinker’s pond within the cityowned plat and to monitor water quality and conduct plant surveys to test the
effectiveness of treatment wetlands in stormwater management and habitat quality
improvement. This project engaged the local residents into public education programs
in order to help them enhance their awareness of issues of and solutions to
stormwater associated problems. The project area is within the IRL-Halifax Buffer
Planning Boundary. Reed Canal receives untreated urban runoff from the 1,252 acres.
Reed canal is a part of larger system Nova Canal urban watershed of Daytona Beach
and South Daytona which releases 3-4 million G of freshwater daily to the Halifax
River. Previous assessment estimates that the developed area can generate between
40-50 tons of TSS/yr./mile2 of drainage basin. This project goal is to improve
stormwater treatment of reduction in total nutrients, suspended sediments, and
floating debris and organic litter before the water reaching to the River. This project
addresses the TMDL set by the DEP for Halifax River, an impaired waterway (Nutrient
TMDL for Halifax River, WBID 2363B).
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Wetlands/Hydrology and Hydrodynamics/Living Shorelines:
o Construction of the treatment basin began in March 2018 and was finished in August
2018. The design of the constructed wetland included expanding Rinker’s Pond, as
well as the pond’s shoreline. The shoreline, which originally ran 97.53 meters, was
expanded to run 143.61 meters. Excavation and leveling of soil for this expansion
were done by Old Florida Conservation Incorporated (of New Smyrna, FL) and Robin
Linsley Building Contractor (RLBC) Site Contractors (of Port Orange, FL). The
elevation of the area around the pond was lowered to the design grade, allowing for
the inundation of newly planted wetland vegetation and increased water retention
time. To mitigate shoreline erosion Young Bear Environmental Consulting (of
Edgewater, FL; YBE) added coquina rocks to areas at the inflow and outflow of the
original pond and the constructed treatment basin. YBE also planted the native
wetland plants in and around the constructed treatment basin.

UNIVERSITY OF CENTRAL FLORIDA:
CCMP Vital Signs: Living Shorelines, Filter Feeders, Citizen Engagement and Education, Monitoring
and Data Sharing, Climate-Ready Estuary, 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: During 2019, 5
intertidal oyster reefs were restored, and 1270 meters of highly eroded shell midden
shorelines were stabilized in Canaveral National Seashore in Mosquito Lagoon. Career
totals are 93 oyster reefs restored and 3.2 km of shoreline stabilized. These projects
engaged 1480 volunteers (6889 hours) on oyster restoration and 1149 volunteers
(4391 hours) on living shoreline stabilization. Career totals for volunteers = 50,939
for oysters, 10,632 volunteers for shorelines, or 61,571 volunteers for both projects
combined. Oyster and shoreline metrics document success of both efforts. We have
added new substrate for recruitment of 260 live oysters/m2 after 12 months, while
our previous oyster restoration continues to thrive (961 live oysters/m2). On-going
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 program through Marine Discovery Center, Florida Fish and Wildlife
Conservation Commission, and Coastal Conservation Association.
• Living Shorelines/Climate-Ready Estuary:
o Living Shoreline Restoration Model for North Indian River Lagoon: In 2019-2020, UCF,
in collaboration with Florida Fish and Wildlife Conservation Commission, completed a
living shoreline restoration prioritization and suitability model for 180 miles of
estuarine shorelines in Mosquito Lagoon and northern Indian River. Three research
objectives were fulfilled: (1) create new empirical data regarding wave erosion
hazards in the study area, (2) develop fundamental knowledge regarding
hydrodynamic habitats of IRL shoreline species, and (3) integrate new
data/knowledge with shoreline data collected during project Phase I to create
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comprehensive restoration suitability models in the study area. Through this analysis,
strong relationships between mangrove vegetation and wind wave hydrodynamics
were illuminated, such that the probability of mangrove persistence was predicted at
the project site scale based on wave climate. Additionally, the influential role of site
intertidal slope and its interaction with site hydrodynamics was confirmed. This is a
transformative source of information from the perspective of Planning, Design and
Engineering (PD&E) of shoreline stabilization projects and regional-scale restoration
planning.
Shoreline model data are available for direct download as a spatial dataset
(https://stars.library.ucf.edu/shorelines/), or for online viewing in a GIS story map:
(https://ucfonline.maps.arcgis.com/apps/MapSeries/index.html?appid=45caa29e80e
6441c8bf6f75c542860af). This project builds on previous efforts over the past 5 years
to evaluate conditions over 375 miles of shorelines from Ponce Inlet south to
Sebastian Inlet and develop tools to support resource managers and government
agencies in the restoration of critical habitats in the Indian River Lagoon.
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, and Florida Oceanographic Society to investigate
the distribution and abundance of microplastics in the Indian River Lagoon. This work
includes monthly sampling of microplastics in water throughout the Lagoon, quarterly
sampling of microplastics in Crassostrea virginica from populations lagoon-wide, and
completion of experiments to test retention of microplastics within juvenile and adult
oysters. Results to date suggest that microplastics are found throughout the IRL, with
a mean of 1.2 plastics per liter of lagoon water (range: 0 – 17.4 microplastics/liter).
Fibers comprised 95.4% of all microplastics found in water samples, and the most
abundant color of plastic in water is clear, followed by black. Trials to examine
microplastics in feces and pseudofeces of oysters were conducted between 15 July
and 18 July 2019. Microplastics were present in both feces and pseudofeces of adult
and juvenile oysters and had a maximum length of 5 mm. Results indicate oysters can
excrete microplastics at a rate of 1 microplastic per 2 hours through feces, and 1
microplastic per 4 hours through pseudofeces. 65 citizen scientists have dedicated
1257 hours to microplastics training, sampling, and analysis. 41 workshops have been
held to train the public in microplastics citizen-science, and an additional 13
educational workshops have been held to inform various demographics on
microplastics.

CANAVERAL NATIONAL SEASHORE-MOSQUITO LAGOON:
CCMP Vital Signs: Wetlands, Invasive Species, Species of Concern, Trash Free Waters, Citizen
Engagement and Education, Marinas and Boating, Monitoring and Data Sharing, CCMP
Implementation and Financing.
• Marinas and Boating:
o Three Federal Wildlife Officers spent over 300 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.
• Wetlands:
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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, 525 meters of living shoreline was installed to
prevent erosion and restore wetland habitat. Over 12,000 volunteer hours were
documented for these activities. 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 will be installed in 2020.
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 13,000 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.
Citizen Engagement and Education:
o Canaveral National Seashore conducts education programs on a regular basis,
including guided canoe and boat tours to educate visitors about the lagoon, habitats,
and species. Interpretation staff gives programs on seining and fishing in the lagoon.
Guided hikes are offered along trails and at Turtle Mound which is a very important
archeological site. Brochures and information are provided to hundreds of guests 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, 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.
Invasive Species:
o

•

•
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•
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The park eradicated 2,000 acres of exotic plants on the barrier island system and
lands adjacent to the lagoon. Work was conducted by contractors and resource
management staff.
CCMP Implementation and Financing:
o The park incurred significant damage to Apollo boat ramp piers, boathouse, and
severe erosion along the lagoon shoreline including many archeological sites. The
park has received funding to address these issues and projects are underway.
o

•

Brevard County Partners:
BREVARD COUNTY NATURAL RESOURCES MANAGEMENT DEPARTMENT (NRMD):
CCMP Vital Signs: Legacy Loads, Filter Feeder, Stormwater, Wastewater, Impaired Waters, Living
Shorelines, Monitoring and Data Sharing, Citizen Engagement and Education, Hydrology and
Hydrodynamics.
• Stormwater/Impaired Waters:
o Completed Projects in 2019:
1. Titusville South Street Baffle Box, Titusville/North Indian River Lagoon: three
second-generation baffle boxes fitted with nutrient reducing filtration media were
installed near Wager Ave, Campbell Community Center, and US1 & SR 405; benefit
to the lagoon: annual removal of 987 pounds of total nitrogen, 156 pounds of total
phosphorus.
2. Titusville St Teresa Baffle Box, Titusville/North Indian River Lagoon: a secondgeneration baffle box with nutrient reducing bacteria was installed on US1 South
of Ojibway Ave; benefit to the lagoon: annual removal of 3,100 pounds of total
nitrogen, 459 pounds of total phosphorus.
3. Titusville La Paloma Baffle Box, Titusville/North Indian River Lagoon: a secondgeneration baffle box with nutrient reducing filtration media was installed on La
Paloma Lane; benefit to the lagoon: annual removal of 2,367 pounds of total
nitrogen, 346 pounds of total phosphorus.
4. Coleman Pond Managed Aquatic Plant System, Titusville/North Indian River
Lagoon: installed floating islands within a 1-acre pond located with the Chain of
Lakes basin. The islands absorb nutrients from the water column into the plant
biomass, which will be routinely harvested and composted offsite; benefit to the
lagoon: annual removal of 1,240 pounds of total nitrogen, 198 pounds of total
phosphorus.
o Projects Under Construction:
1. Cliff Creek Baffle Box: A second-generation baffle box with nutrient reducing
bacteria will be installed within the Cliff Creek right of way; benefit to the lagoon:
annual removal of 3,952 pounds of total nitrogen, 797 pounds of total phosphorus.
2. Cocoa Beach Water Reclamation Facility Upgrade: Upgrading and improving the
influent handling facilities, biological treatment units, filters, sludge handling
facilities, and electrical systems; benefit to the lagoon: annual removal of 2,250
pounds of total nitrogen, 685 pounds of total phosphorus.
3. Basin 10 County Line Road Woodchip Bioreactor: A woodchip Bioreactor is to be
installed on County Line Road; estimated benefit to the lagoon: annual removal of
597 pounds of total nitrogen, 90 pounds of total phosphorus.

55

o

4. Basin 51 Johns Road Pond Biosorption Activated Media: A woodchip Bioreactor is
to be installed on Johns Road; estimated benefit to the lagoon: annual removal of
245 pounds of total nitrogen, 37 pounds of total phosphorus.
5. Basin 100 Burkholm Road Biosorption Activated Media: A woodchip Bioreactor is
to be installed on Burkholm Road; estimated benefit to the lagoon: annual removal
of 685 pounds of total nitrogen, 104 pounds of total phosphorus.
6. Basin 115 Carter Road Biosorption Activated Media: A woodchip Bioreactor is to
be installed on Carter Road; estimated benefit to the lagoon: annual removal of
665 pounds of total nitrogen, 101 pounds of total phosphorus.
7. Basin 193 Wiley Road Biosorption Activated Media: A Woodchip Bioreactor is to
be installed on Wiley Road; estimated benefit to the lagoon: annual removal of 954
pounds of total nitrogen, 144 pounds of total phosphorus.
8. Basin 141 Irwin Ave Woodchip Bioreactor: A Woodchip Bioreactor is to be
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.
9. Basin 832 Broadway Pond Biosorption Activated Media: A woodchip Bioreactor is
to be installed on Irwin Ave; estimated benefit to the lagoon: annual removal of
456 pounds of total nitrogen, 69 pounds of total phosphorus.
10. Basin 2134 Fleming Grant Biosorption Activated Media: A woodchip Bioreactor is
to be installed on Fleming Grant; estimated benefit to the lagoon: annual removal
of 602 pounds of total nitrogen, 91 pounds of total phosphorus.
11. Basin 1304 Bioreactor: 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; benefit to the lagoon: annual removal of 958
pounds of total nitrogen, 127 pounds of total phosphorus.
12. Basin 1298 Bioreactor: 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; benefit to the lagoon: annual removal of 917
pounds of total nitrogen, 57 pounds of total phosphorus.
13. Basin 22 Huntington Road Serenity Park Woodchip bioreactor: Brevard
County/North Indian River Lagoon: A Woodchip Bioreactor is to be 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.
14. 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.
Projects Under Contract and in Design:
1. Johns Road Pond Retrofit: 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.
2. Kingsmill‐Aurora Stormwater Project: Constructing a traditional stormwater pond
on a major tributary to Eau Gallie River to prevents 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.
3. Huntington Pond Retrofit: 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.
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4. Flounder Creek Pond Stormwater Project: 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.
5. Basin 1349 Stormwater Project: Constructing an in-stream bioreactor with
woodchips as the media in a stormwater ditch; estimated benefit to the lagoon:
annual removal of 774 pounds of total nitrogen, 183 pounds of total phosphorus.
6. Basin 1409 Stormwater Project: Constructing an in-stream bioreactor with
woodchips as the media in a stormwater ditch; estimated benefit to the lagoon:
annual removal of 774 pounds of total nitrogen, 183 pounds of total phosphorus.
7. 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.
8. Thrush Drive Baffle Box: 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.
9. Titusville High Baffle Box: 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.
Legacy Loads:
o Completed Projects in 2019:
1. Cocoa Beach Muck Removal, Cocoa Beach/Banana River Lagoon: Dredge project to
remove300,000 cubic yards of muck from 36 residential canals. This project was
divided into two phases, with one phase complete and the other currently under
construction; benefit to the lagoon: annual removal of 852 pounds of total
nitrogen, 128 pounds of total phosphorus.
o Projects Under Construction:
1. Grand Canal Muck Dredging: 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: annual 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.
2. Cocoa Beach Phase IIb Muck Dredging: 60 acres of muck removal in residential
canals; estimated benefit to the lagoon: annual removal of 3,746 pounds of total
nitrogen, 563 pounds of total phosphorus.
o Projects Under Contract and in Design:
1. Eau Gallie Northeast Muck Dredging: Dredging of 250,000 cubic yards from 73
acres adjacent to Eau Gallie Causeway; benefit to the lagoon: estimated annual
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.
2. Merritt Island Muck Removal: Dredging of 386,000 cubic yards from 77 acres of
residential canals along the west shoreline of the Banana River in Merritt Island;
benefit to the lagoon: estimated annual removal of 8,081 pounds of total nitrogen,
1,077 pounds of total phosphorus.
3. Rockledge Area Muck Dredging: Dredging of 125,000 cubic yards from 38 acres of
the open North Indian River Lagoon adjacent to the Indian River Isles subdivision;
benefit to the lagoon: annual removal of 7,581 pounds of total nitrogen, 31 pounds
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of total phosphorus through muck removal; and 12,705 pounds of total nitrogen,
1,157 pounds of total phosphorus through interstitial treatment.
4. Sykes Creek Muck Dredging: Dredging of approximately 650,000 cubic yards from
110 acres of Sykes Creek and adjacent residential canals; benefit to the lagoon:
annual 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.
5. Titusville Railroad East Muck Dredging: Dredging of 115,000 cubic yards from 36
acres adjacent to the Titusville Railroad Bridge; benefit to the lagoon: estimated
annual 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.
6. Titusville Railroad West Muck Dredging: Dredging of 90,000 cubic yards from 70
acres adjacent to the Titusville Railroad Bridge; estimated benefit to the lagoon:
annual removal of 14,406 pounds of total nitrogen, 588 pounds of total
phosphorus through muck removal, and 9,148 pounds of total nitrogen, 833
pounds of total phosphorus through interstitial treatment.
7. NASA Causeway East Muck Dredging: 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: annual 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.
8. Indian Harbour Beach Muck Dredging: Dredging of 186,000 cubic yards from 36
acres of residential canals; estimated benefit to the lagoon: annual 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.
9. Pineda Muck Dredging: Dredging of 195,000 cubic yards from 28 acres adjacent to
Pineda Causeway in the Banana River; estimated benefit to the lagoon: annual
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.
Monitoring and Data Sharing:
o Monitoring/Planning Projects in Progress:
1. Leaky Lateral Monitoring: Monitors groundwater quality in neighborhoods before
and after repair or replacement of leaking sewer laterals.
2. Living Shoreline Monitoring: Monitoring of oyster bars at 1, 2, 6, 12, 18, and 24
months post deployment to statistically quantify success at each site. Oyster shell
length, visual survey of oyster bridging, presence/absence of algal growth, and
live predators and competitors are recorded.
3. County Groundwater Monitoring: Utilized groundwater monitoring wells to
examine groundwater contamination throughout Brevard County. This data helps
to better understand the extent of wastewater contamination in groundwater.
4. Micco Septic to Sewer Monitoring: 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.
5. Breeze Swept Septic to Sewer Monitoring: Monitored groundwater wells around
the Breeze Swept community, where 143 homes were converted from septic-tosewer to determine pre- and post-connection impacts on the Indian River Lagoon.
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6. Long Point Park Denitrification Monitoring: Monitoring and analyzing the
differences in groundwater quality pre- and post-construction of the Long Point
Park Denitrification project.
Citizen Engagement and Education:
o Annual Plan Updates: 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.
o Grass Clippings Outreach: 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.
o Fertilizer Management Outreach: 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 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.
o Septic Maintenance Outreach: 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.
Filter Feeders:
o Projects Completed in 2019:
1. Bettinger Oyster Bar, Brevard Zoo/Banana River Lagoon: Built a 120-linear foot
oyster reef to help reduce shoreline erosion, filter water, and trap nutrients;
benefit to the lagoon: annual removal of 24 pounds of total nitrogen, 8 pounds of
total phosphorus.
2. Gitlin Oyster Bar, Brevard Zoo/Banana River Lagoon: Built a 180-linear foot
oyster reef to help reduce shoreline erosion, filter water, and trap nutrients;
benefit to the lagoon: annual removal of 36 pounds of total nitrogen, 12 pounds of
total phosphorus.
3. Marina Isles Oyster Restoration Brevard Zoo/Banana River Lagoon: Built a 1500square foot oyster reef to help reduce shoreline erosion, filter water, and trap
nutrients; benefit to the lagoon: annual removal of 60 pounds of total nitrogen, 20
pounds of total phosphorus.
o Projects Under Contract and in Design:
1. Central Indian River Lagoon Oyster Restoration: Build 10,200 square feet of oyster
projects in the Central Indian River Lagoon to help reduce shoreline erosion, filter
water, and trap nutrients; benefit to the lagoon: annual removal of 408 pounds of
total nitrogen, 10 pounds of total phosphorous.
2. Brevard Zoo North Indian River Lagoon Oysters: Build 21,600 square feet of
oyster projects in the North Indian River Lagoon to help reduce shoreline erosion,
filter water, and trap nutrients: benefit to the lagoon: annual removal of 864
pounds of total nitrogen, 22 pounds of total phosphorus.
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Wastewater/Impaired Waters:
o Projects Under Construction:
1. Melbourne Hoag Septic to Sewer: Removal of 5 septic systems and connection to
sanitary sewer; benefit to the lagoon: annual removal of 101 pounds of total
nitrogen, to be determined of total phosphorus.
2. Melbourne Pennwood Septic to Sewer: Removal of 5 septic systems and
connection to sanitary sewer; benefit to the lagoon: annual removal of 48 pounds
of total nitrogen, to be determined of total phosphorus.
3. Melbourne Riverside Drive Septic to Sewer: Removal of 12 septic systems and
connection to sanitary sewer; benefit to the lagoon: annual removal of 305 pounds
of total nitrogen, to be determined of total phosphorus.
4. Merritt Island Redevelopment Agency Septic to Sewer Phase II: Septic-to-sewer
project to remove 60 septic systems. Construction of infrastructure complete and
property owners are connecting to the system; benefit to the lagoon: annual
removal of 2,501 pounds of total nitrogen.
5. Sylvan Estates Septic to Sewer: Removal of 59 septic systems and connection to
sanitary sewer; benefit to the lagoon: annual removal of 1,073 pounds of total
nitrogen, to be determined of total phosphorus.
o Projects Under Contract and in Design:
1. Sykes Creek Zone N Septic to Sewer: Septic-to-sewer project to remove 78 septic
systems; benefit to the lagoon: annual removal of 2,784 pounds of total nitrogen.
2. Sykes Creek Zone M Septic to Sewer: Septic-to-sewer project to remove 56 septic
systems. Currently in design and engineering phase; benefit to the lagoon: annual
removal of 1,798 pounds of total nitrogen.
3. Sykes Creek Zone T Septic to Sewer: Septic-to-sewer project to remove 148 septic
systems. Currently in design and engineering phase; benefit to the lagoon: annual
removal of 3,360 pounds of total nitrogen.
4. South Central Zone C Septic to Sewer: Septic-to-sewer project to remove 142
septic systems. Currently in design and engineering phase; benefit to the lagoon:
annual removal of 5,146 pounds of total nitrogen.
5. Micco Sewer Line Extension: Conversion of 31 commercial and residential
properties from septic to centralized sewer; benefit to the lagoon: annual removal
of 1,359 pounds of total nitrogen.
6. Palm Bay North Area Wastewater Treatment Facility Upgrade: 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.
7. Osprey Wastewater Treatment Facility Upgrade: Improving the reuse water
quality of domestic wastewater with treatment facility upgrades; estimated
benefit to the lagoon: annual removal of 12,286 pounds of total nitrogen!
Living Shorelines:
o Completed Projects in 2019:
1. Brevard Zoo North Indian River Lagoon Plant Project Brevard Zoo/North Indian
River Lagoon: Planted 50 linear feet of shoreline with mangroves and spartina
grasses in order to reduce erosion and absorb nutrients; benefit to the lagoon:
annual removal of 3 pounds of total nitrogen, 1 pounds of total phosphorus.
o Projects Under Contract and in Design:
1. Brevard Zoo Banana River Shoreline Planting: Plant 195 feet of qualifying
shoreline within the Tortoise Island homeowner’s association with mangroves
and spartina grasses to reduce erosion and absorb nutrients; benefits to the
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lagoon: annual removal of 13 pounds of total nitrogen, 4 pounds of total
phosphorus.
Hydrology and Hydrodynamics:
o Projects Under Contract and in Design:
1. Crane Creek/M1 Flow Restoration: 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.

BREVARD ZOO:
CCMP Vital Signs: Filter Feeders, Seagrasses, Living Shorelines, Citizen Engagement and Education.
• Filter Feeders/Seagrasses/Living Shorelines/Citizen Engagement and Education
o IRLNEP funded projects:
1. Restore Our Shores 2018-2019 Project (also funded by SOIRL). Living Shoreline
Restoration on Environmentally Endangered Lands.
The Zoo has partnered with the Environmentally Endangered Lands to construct a
living shoreline project in Melbourne Beach. This project includes 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, will be $194,682.16 and will add 800 linear feet of native
plants and 800 linear feet of oyster reef to the lagoon. This project will provide TN
reduction of 246 lbs./yr. and TP reduction of 23 lbs./yr.
2. Restore Our Shores 2019-2020 Project. Engaging Brevard County Students in
Native Plant Provision and Seagrass Restoration.
Brevard Zoo partnered with Dr. Robert Virnstein to launch a pilot seagrass
restoration project. Brevard County students will grow seagrass in classroom
tanks to be used in the pilot. The Zoo has also launched and east coast version of
Grasses in Classes, a program where students will grow mangroves and
Spartina for use in restoration projects. Once completed, the total cost of this
project will be $92,980 and it will restore 12, 40 square foot plots of seagrass to
the lagoon and provide 500 plugs of Spartina and 500 mangroves for restoration
work.
o Save Our IRL (SOIRL) funded projects in progress:
1. Coconut Point/EELS Oyster Living Shoreline Project
2,400 square feet of oyster reef. $45,120. TN reduction=96 lbs./yr.
2. Brevard Zoo North IRL Plant Project
50 linear feet of native plants. $720. TN reduction= 3 lbs./yr.
3. Brevard Zoo North IRL Oyster Project
21,600 square feet of oyster reef. $341,280. TN reduction=864 lbs./yr.
4. Brevard Zoo Banana River Plant Project
195 linear feet of native plants. $3,120. TN reduction=13 lbs./yr.
5. Brevard Zoo Central IRL Oyster Project
10,200 square feet of oyster reef. $161,160. TN reduction= 408 lbs./yr.
6. Brevard Zoo Central Indian River Lagoon Oyster Project 2
16,932 square feet of oyster reef. $270,800. TN reduction= 677 lbs./yr.
o SOIRL projects completed by the Zoo since April of 2019:
1. Marina Isles Oyster Living Shoreline
1,500 square feet of oyster reef. $26,700. TN reduction= 60 lbs./yr.
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2. Gitlin Oyster Living Shoreline
180 linear feet of oyster reef. $16,020. TN reduction= 36 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 2104, over 1,440 people
have been trained to participate in this project.
Shuck and Share (TDC funded)
$35,086.35 Since April of 2019. Brevard Zoo purchased a truck and materials with
TDC funding to expand our internal shuck and share project. This project allows the
Zoo to divert thousands of pounds of oyster shell from the landfill to a quarantine site
where they sit for a minimum of 90 days and then can be used in our restoration
projects.

WOOD ENVIRONMENTAL:
CCMP Vital Signs: Atmospheric Deposition, Impaired Waters, Monitoring and Data Sharing.
• Atmospheric Deposition/Impaired Waters/Monitoring and Data Sharing:
o The Clean Air Status and Trends Network (CASTNET) is a long‐term environmental
monitoring network with 98 sites located throughout the United States and Canada.
CASTNET is managed and operated by the U.S. Environmental Protection Agency
(EPA) in cooperation with the National Park Service (NPS); Bureau of Land
Management, Wyoming State Office (BLM); and other federal, state, and local partners
including six Native American tribes that operate CASTNET sites on tribal lands. The
network was established under the 1990 Clean Air Act Amendments to provide
accountability for emission reduction programs by reporting trends in pollutant
concentrations and acidic deposition. Data from CASTNET also support the
assessment of the primary and secondary National Ambient Air Quality Standards
(NAAQS) for ozone (O3), nitrogen dioxide (NO2), and sulfur dioxide (SO2). The NPS
and BLM utilize CASTNET data for assessing critical loads exceedances in sensitive
ecosystems (i.e., high elevation and coastal sites) and applications related to
permitting.
CASTNET (www.epa.gov/castnet) measures ambient concentrations of sulfur and
nitrogen species as well as rural O3 concentrations. Ambient concentrations of gases,
SO2 and nitric acid (HNO3), and particles (sulfate (SO4), nitrate (NO3), ammonium
(NH4), chloride (Cl), and base cations) are used to calculate dry deposition fluxes.
CASTNET is the only network in the United States that provides a consistent, long‐
term data record of acidic dry deposition fluxes. The CASTNET site at Sebastian Inlet
(IRL141) has been in continuous operation since 2001. IRL141 is a highly valued site
within the network because it provides unique information about coastal
environments along the Atlantic Ocean.
o Other activities at the IRL141 CASTNET side include hosting a National Atmospheric
Deposition Program (NADP) Ammonia Monitoring Network (AMoN) site, designated
FL19, which provides concentrations of ammonia (NH3) gas using a passive sampler.
IRL Council also supports monitoring for particulate phosphate using a CASTNETstyle filter pack and measurement of pollutant concentrations in precipitation,
including nitrogen species and phosphorus. Ammonia and precipitation chemistry
data, along with CASTNET filter pack data, are combined to estimate dry, wet, and
bulk deposition of nitrogen and phosphorus to the lagoon.
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ST. JOHNS RIVER WATER MANAGEMENT DISTRICT (SJRWMD):
CCMP Vital Signs: Stormwater, Impaired Waters, Wastewater, Harmful Algal Blooms, Monitoring
and Data Sharing, Wetlands, Legacy Loads.
• Harmful Algal Blooms/Monitoring and Data Sharing:
o SJRWMD continues to address algal blooms in the northern and central Indian River
Lagoon. A supplemental grant to the Indian River Lagoon National Estuary Program
from the U.S. Environmental Protection Agency is providing valuable support. Current
efforts focus on drawing together information on multiple factors that initiate, sustain,
and terminate algal blooms. The results of these efforts will be used to predict and
manage future blooms.
• Wetlands:
o Flagler County Coastal Wetlands Restoration Project. Approximately 22 acres of
coastal land were restored to an elevation where they are being colonized by native,
wetland plants. The original wetland had been degraded by ditches dug with a
dragline, and it was continuing to degrade as piles of spoil were eroded or colonized
by the invasive Brazilian pepper. The project involved a partnership comprising the
U.S. Fish and Wildlife Service, the Florida Department of Environmental Protection,
the Florida Park Service, the Florida Fish and Wildlife Conservation Commission, and
the District.
• Stormwater:
o C‐10 Water Management Area Project. Plans for this project include a reservoir, pump
station and outlet structure to provide additional St. Johns River flow restoration from
the Palm Bay canal systems near Malabar Road, which will further reduce nutrients
and freshwater discharges to the IRL.
o Crane Creek M‐1 Canal Flow Restoration. This project will restore M-1 Canal
baseflows and small stormflows west of Evans Road back to the St. Johns River, which
will reduce nutrient loads to the Indian River. The project will include an operable
diversion structure in the M-1 Canal, pump station, force main, and stormwater
treatment area. The estimated load reductions to the IRL are 24,000 lbs./yr. TN and
3,100 lbs./yr. TP.
o Dispersed Water Storage / Nutrient Reduction Pilot Project with Fellsmere Joint
Venture. The District is evaluating environmental benefits from using groves and
other private lands for retention of stormwater to reduce excess freshwater and
nutrients being released to the IRL. This project will create an approximate 2,000-acre
reservoir. Estimated nutrient reductions are around 24 metric tons (MT) nitrogen and
3 MT phosphorus annually.
o Dispersed Water Storage / Nutrient Reduction Pilot Project Graves Brothers. The
District is evaluating environmental benefits from using groves and other private
lands for retention of stormwater to reduce excess freshwater and nutrients being
released to the IRL. This project will create an approximate 200-acre reservoir.
Estimated nutrient reductions are around 3 MT nitrogen and 1 MT phosphorus
annually.
o Fellsmere Water Management Area (FWMA) The project includes construction of
approximately 12.5 miles of perimeter flood control levee along with required
structures and appurtenances. Levee construction is complete and subsequent work is
in progress. The recovered floodplain and the associated water storage capacity of the
FWMA will provide flood control and water quality benefit to the Upper St. Johns
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River Basin, as well as water quality benefit to the IRL by reducing the frequency of
freshwater discharges to the IRL through the C-54 Canal.
o City of Cocoa Beach Water Reclamation Facility Upgrade. This project includes various
treatment plant upgrades and improvements required to enhance treatment plant
performance and improve reliability to reduce the potential for surface water
discharge to the Banana River. Reductions of approximately 3,600 lbs./yr. for nitrogen
and 1,200 lbs./yr. for phosphorus are anticipated.
o City of Daytona Beach Williamson Boulevard Reuse. This project involves construction
of approximately 2,200 LF of reclaimed watermain along Williamson Boulevard. The
estimated load reduction to the Halifax river is 5,900 lbs./yr. and 1,800 lbs./yr. of TN
and TP, respectively.
o City of Edgewater Reclaimed Water Reservoir. This project includes the construction
of reclaimed water main extensions, a new reuse storage reservoir and wetland
outfall intended to eliminate effluent discharges to the IRL. The estimated load
reductions to the IRS are 4,929 lbs./yr. TN and 1643 lbs./yr. TP, respectively.
o Indian River County Moorhen Marsh Low Energy Aquatic Plant System. The project
includes the construction of a Low Energy Aquatic Plant System (LEAPS) facility. The
facility will treat water from the Indian River Farms Water Control District’s North
Relief Canal by using aquatic plants to uptake nutrients from the canal water. The
water lettuce scrubber system will be followed by an algal treatment unit for
reoxygenation and additional nutrient polishing. A final settling and created wetland
will provide additional detention time and further nutrient reduction. The water
lettuce will be harvested and composted. The treated water will be returned to the
North Relief Canal, which discharges to the IRL. The estimated nutrient load reduction
benefit to the IRL is 7,600 lbs./yr. TN and 1,250 lbs./yr. TP.
o City of Ormond Beach Breakaway Trails Reclaimed Water: Construction of a 2 MG
ground storage tank and a high-service pump station. This will allow expansion of
reclaimed water service to new developments. Anticipated reductions in nutrient
loads to the Halifax River are approximately 3,175 lbs./yr. TN and 1,060 lbs./yr. TP.
o City of Rockledge Gus Hipp Ditch Denitrification Improvements: The recipient plans to
install Bio-Sorption Activated Media (BAM) along approximately 1,700 linear feet of
the canal bottom of the Gus Hip Ditch. The estimated water quality benefit is 5,185
lbs./yr. TN and 790 lbs./yr. TP load reduction to the IRL.
o City of South Daytona Windle Lane Stormwater Improvements: The project includes
connecting and expanding two existing stormwater ponds, installing a pump station
to aid in recovery efforts during and after major storm events, and installation of an
outfall structure to stop tailwater backup from Reed Canal. The estimated water
quality benefit is 70 lbs./yr. TN and 34 lbs./yr. TP load reduction to the Halifax River.
Legacy Loads:
o Eau Gallie River Environmental Muck Dredging. Dredging commenced in January
2017 and was completed in 2019. More than 600,000 cubic yards of muck were
removed from the Eau Gallie River main stem and Elbow Creek, which reduced
releases of nitrogen and phosphorus from the legacy loads in this tributary, thus
preventing their transport into the Indian River. The partners in this is project were
the St. Johns River Water Management District, Florida Department of Environmental
Protection, Florida Inland Navigation District, Brevard County, and the city of
Melbourne. The restoration is a win for many stakeholders, particularly residents who
live on the Eau Gallie River and formed a group called the Eau Gallie River
Environment is Threatened (EGRET).
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City of Cocoa Beach Muck Removal Phase 2b. This project involves dredging
approximately 150,000 cubic yards of muck from 12 canals. Phase 2B is the final
phase of an overall three-phased plan. The estimated water quality benefit to the IRL
system is a one-time load reduction of 189,000 lbs. TN and 115,800 lbs. TP.
Wastewater/Impaired Waters:
o Indian River County West Wabasso Septic to Sewer Phase 2: This is a septic to sewer
project that will reduce nutrient discharge into the IRL. The estimated load reduction
is approximately 1,150 lbs./yr. TN.
o Kashi Church Foundation Septic to Sewer Conversion: The project includes the
abandonment of 12 existing septic tanks and drain fields, installation of 3,000 linear
feet of sewer pipes, 11 sanitary manholes, and connection to existing sewer at the
north end of the property. The estimated water quality benefit is 140 lbs./yr. TN load
reduction to the St. Sebastian River, a tributary of the IRL.
o City of South Daytona Septic to Sewer: This project will nutrient loads in the
groundwater in the Halifax River Basin Watershed by converting existing septic
systems to the City sewer system. The estimated load reduction to the Halifax River
Basin Watershed is 2,355 lbs./yr. TN.
o City of West Melbourne Sylvan Drive Septic to Sewer Conversion: The project includes
construction of a new gravity sewer system in the Sylvan Drive right-of-way,
construction of a new lift station within City-owned property, construction of sewer
laterals from all 59 homes to the new gravity mains, and abandonment of all existing
septic systems. The estimated water quality benefit is 642 lbs./yr. of TN load
reduction to the M-1 Canal and ultimately the IRL.
o
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FLORIDA FISH AND WILDLIFE CONSERVATION COMMISSION:
CCMP Vital Signs: Hydrology and Hydrodynamics, Wetlands, Spoil Islands, Filter Feeders, Commercial
and Recreational Fisheries, Monitoring and Data Sharing, Biodiversity.
• Hydrology and Hydrodynamics/Wetlands:
o FWC is leading an effort to restore the 50-acre Jensen Beach mosquito impoundment
south cell. The impoundment experienced a massive die-off (drowning) of mangroves
due to the passage of Hurricane Irma. Martin County provided match to secure a State
Wildlife Grant (total $125,000) to install 3 new culverts while NOAA is providing $1M
to FWC to conduct a hydrologic model, install another culvert, and remove silt from
15,000 linear feet of internal ditches.
• Filter Feeders:
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 ~$400,000, harvested broodstock from Mosquito Lagoon, successfully spawned
them, and has grown out ~4 million seed clams to date. The clams are outplanted into
existing lease areas and tracked for survivorship and growth.
• 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.
• Commercial and Recreational Fisheries/ Monitoring and Data Sharing/Biodiversity:
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FWC, since 1990, has ongoing monitoring of marine fisheries through fisheriesindependent, 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 Indian River Lagoon for our Harmful Algal
group.
FWC initiated a one-year, monthly monitoring program of finfish and
macroinvertebrates in the Mosquito Lagoon. Merritt Island National Wildlife Refuge
provide funds, Cape Canaveral NS and Florida Tech provides field staff to assist in these
efforts ($72,000)
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 provide funds to support this project ($18,000).

NASA KENNEDY SPACE CENTER (KSC):
CCMP Vital Signs: Seagrasses, Monitoring and Data Sharing, Citizen Engagement and Education,
Wetlands, Species of Concern, Marinas and Boating.
• Seagrasses/Monitoring and Data Sharing:
o Long-Term Monitoring of Submerged Aquatic Vegetation in the Waters Surrounding
Kennedy Space Center (KSC): The KSC Long-Term seagrass monitoring program,
has continuously collected data from 1983 to present. The annual monitoring of
the KSC long term seagrass transects (n = 37) occurred in August 2019. Thirtyone transects are located in the KSC portion of the Banana River and six are
located in the southern portion of Mosquito Lagoon (ML). Each transect, with
lengths ranging from 50 to 200m, are sampled at every 5 m mark from the origin
point to end point.
The KSC Ecological Monitoring Program participates in bi-annual St. Johns River
Water Management District (SJRWMD) lagoon-wide seagrass SAV surveys. These
surveys were conducted in February and August of 2019. The data were forwarded
to researchers at SJRWMD and entered into the agency’s seagrass database.
Additionally, during the summer sampling period, staff conducted ground-truthing
of selected locations as part of QA/QC for the 2018 IRL lagoon-wide seagrass map,
a map that is generated by the SJRWMD every two years. For SJRWMD transects
the overall trend for both the winter and summer surveys was no seagrass
observed. This data is comparable to data observed at KSC long-term seagrass
transects in the same general area of the Banana River. The trend of virtually no
viable seagrass in the area has persisted since the 2016 algal bloom event.
• Citizen Engagement and Education:
o Graduate Student Support: Provided guidance and logistical support for two
University of Central Florida graduate students conducting fisheries research. The
first research project focused on baitfish migration in the IRL system. The second,
focused on fish passage through culverts in a coastal impoundment at KSC, fitted
with state-required manatee excluder devices. Both students completed their
projects and graduated in 2019. Manuscripts from research on both projects have
been submitted to peer reviewed journals.
• Wetlands:
o Carbon and Water Flux between Spartina marsh and atmosphere: Previously on
KSC, scrub and scrubby flatwoods were found to be net carbon sinks under
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current management practices. Coastal wetlands, which are also expected to be
sinks for carbon dioxide, are common on KSC. Coastal wetlands tend to be highly
productive systems which fix large amounts of carbon dioxide through
photosynthesis, with anaerobic soils that store carbon for long periods of time. In
2017, an eddy covariance tower was installed in an impoundment marsh (T-16) to
measure the flux of carbon dioxide and water between the ecosystem and the
atmosphere. The sample site is a large uniform Spartina bakeri marsh with a
canopy height of 1.7 m. The sensor height at the site is 4.1 m above ground level,
which provides a 410 m sample radius around the tower. For 2019, data
continues to be collected as part of this long-term study. Results from this study
will help quantify the role these systems currently play in carbon storage and will
provide a baseline for understanding the effects that future community shifts
resulting from sea level rise will have on local carbon dynamics.
Species of Concern:
o Monitoring the distribution and abundance of Florida manatees (Trichechus
mantatus latirostris) in KSC waters using aerial surveys: Systematic surveys over
the KSC portion of the Banana River (BR) from SR528 north and over Banana
Creek began in 1977 and have continued to present with slight modifications over
the years. Beginning in 2016, as a response to the trend of declining number of
manatees observed in the BR and concurrent reports of large numbers of
manatees being observed in the ML, where manatee numbers were traditionally
low, the survey area was expanded to ML. The sampling effort for 2019 included
conducting 14 aerial surveys and participating in the Florida Fish and Wildlife
Conservation Commission (FWC) Annual Statewide Synoptic Survey. For annual
comparisons of manatee relative abundance, the summer (June, July and August)
mean number of manatees observed per flight is used. Results from summer only
surveys have shown an overall long-term trend of increasing number of manatees
utilizing the BR from 1977-2015. This ranged from a mean number of manatees
per flight of 25 manatees in the late 1970’s to a peak of over 600 mean number
per flight in 2012. Between 2013 and 2017, the annual summer mean varied
greatly ranging from over 500 in 2014 and 2015 to a low of 148 in 2016. In 2018
the numbers catastrophically declined and for 2019, reached a 40 year low of 38
mean number of manatees per BR flight. Concurrently, in ML where manatee
numbers have been traditionally low, the number of manatees increased from 349
mean number per flight in 2016 to 734 mean number per flight in 2019. This
apparent shift in distribution from the BR to ML has management and resource
implications such as long-term availability of seagrass for forage and the
possibility of increased boat manatee interaction.
o Monitoring foraging habitat use and nesting success of wading birds on KSC: The
long-term monitoring of wading birds on KSC consists of: 1) a continuation of the
wading bird foraging habitat use aerial surveys which have been conducted
monthly since 1987 in 13-25 KSC impoundments; 2) a continuation of the annual
wading bird nesting colony peak count boat and aerial surveys which have been
conducted annually since 1987; and, 3) a new study of nest productivity in 3-5 of
the largest wading bird nesting colonies on KSC. These activities are aimed at
providing managers with information related to environmental compliance and
natural resource management on KSC. Changes in annual or seasonal trends may
alert managers to potential issues with protected species and may also indicate
changes in the environment of concern. For 2019, monitoring activities included:
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12 foraging habitats use aerial surveys, one colony aerial search survey and one
colony boat count survey.
o American alligator (Alligator mississippiensis) in KSC waters: Since 2006, NASA has
been examining the impacts of environmental stressors on the life history,
population structure and health of the American alligator in KSC waters. Alligators
are a long-lived species, that have high site fidelity, apex predators living and
foraging in a relatively small area throughout their lifespan (>35 years). For 2019,
the annual alligator nesting survey was conducted, which included comparing
hatching success of nests in the field to a selected number of nests incubated in
controlled conditions in the laboratory. Hatchlings were then released at original
nest location. In addition, monthly catch and release field sampling of alligators
continued, in which location, morphometric and body condition data, urine, blood
and tissue samples were obtained.
o Fish and Sea Turtle Tracking at Cape Canaveral: 2019 Annual Summary. Estuarine
and nearshore waters at Cape Canaveral sustain possibly the most diverse fish
fauna in North America and include over 150 species that are actively managed at
the federal and/or state level. NASA stewardship plays a significant and positive
role in regional fisheries management issues because KSC contains some of the
best remaining coastal habitat left in east Florida and encompasses the oldest
marine reserve in the United States. Through various regulatory mandates, NASA
and all other federal agencies are charged with minimizing damage to managed
fishes and their preferred habitats to the greatest extent possible. Such efforts
have historically been complicated by the fact that the basic life history for many
coastal fish species has not been well defined.
The Florida Atlantic Coast Telemetry (FACT) Network (www.secoora.org/fact) is a
grassroots collaboration of marine scientists using acoustic telemetry to better
understand and conserve our region’s important fish and sea turtle species, and is
a central tool for documenting the behavior and habitat needs of economically and
ecologically important species at Cape Canaveral. Since 2008, the KSC Ecological
Program, in partnership with the US Navy, US Bureau of Ocean Energy
Management (BOEM), and other local partners, has maintained the Canaveral
section of the FACT Network in the northern IRL and adjacent Atlantic Ocean
waters.
In 2019, this local array consisted of up to 120 tracking receivers. Tagging efforts
included 33 total lemon sharks, cobia, and red snapper released in partnership
with BOEM, as well as additional red drum and striped mullet tagged locally for
UCF-led studies. Since 2008, the FACT Network at Cape Canaveral has detected
the movements of over 1600 tagged animals in 53 species (including fish and
turtles) released locally for previous KSC-funded studies as well as several
hundred animals tagged by 35 research groups that subsequently migrated
through the Canaveral region from other locations. In 2019, local detections of
managed fishes were dominated by a variety of coastal sharks (white, blacktip,
bull, tiger, sandbar, bonnethead, great hammerhead), various rays (eagle,
cownose, smalltooth sawfish), and bony fishes such as tarpon, cobia, and goliath
grouper.
Marinas and Boating:
o Determining Watercraft Use Patterns in Mosquito Lagoon Using Aerial Surveys and
Creel Exit Surveys: Identifying watercraft activities in environmentally sensitive
areas that could be negatively impacted by boaters is necessary for the conservation
of water quality, wildlife, and other public resources offered to Mosquito Lagoon
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visitors and protected by KSC, Merritt Island National Wildlife Refuge and Canaveral
National Seashore. There have been three previous studies (1991, 2003 and 2007)
to document the number, activities and distribution of watercraft in the federal
waters of Mosquito Lagoon and Northern Indian River Lagoon. All of these studies
were conducted prior to the recent decline in water quality and seagrass loss,
primarily attributed to algal blooms. To determine if there have been changes in the
number of watercraft and user activities, a new study was started in March 2019.
This survey will continue for at least one full year of data collection. This study is
comparable in design to the previous studies so that results can be compared. As
with prior studies, the survey will include conducting aerial surveys to determine
watercraft spatial use patterns by counting watercraft, classifying by location and
watercraft type, and activities. In addition, exit interview surveys will be conducted
at selected boat ramps. The exit surveys will record data concerning user opinions
(or normative judgments) about the status of the environment and wildlife
resources in the study area.

MARINE RESOURCES COUNCIL:
CCMP Vital Signs: Citizen Engagement and Education, Wastewater, Monitoring and Data Sharing,
Spoil Islands, Legacy Loads, Trash Free Waters, Living Shorelines, Invasive Species, Filter Feeders,
Stormwater.
• Citizen Engagement and Education/Monitoring and Data Sharing:
o Indian River Lagoon Health Update: MRC partnered with Applied Ecology Inc to
produce the first comprehensive and understandable assessment of lagoon health
that translates complex science into easy to read infographics. The Indian River
Lagoon Health Update Report Card project collected over twenty years of water
quality data and compared it to agency-established regulatory targets to develop a
standard score for water and habitat quality indicators. Scores from 0-100 were
based on a typical school report card, making it easy for the public to visualize
changing conditions over time and space. The IRL NEP provided funding to support
the scientific methods and analysis of the data, resulting in a scientific journal article
submitted for peer review and publication. The first IRL Health Update was
released to the public in Fall 2018, followed by a series of 19 traveling workshops
attended by over 500 people to share the information and help distribute 42,000
printed reports throughout the lagoon community. In 2019, MRC updated the
report card with the most recent state agency data and added the scores and
historical data for an additional ten tributaries leading to the lagoon. The report
card Story map was updated and is on the MRC website at www.SaveTheIRL.org.
o LagoonWatch Water Quality Monitoring: Since 1991, MRC’s keystone citizen science
program, LagoonWatch, has trained and equipped hundreds of volunteers to collect
and analyze weekly water quality samples. With IRL NEP support, MRC partnered
with Marine Discovery Center and Florida Oceanographic Society to create a lagoonwide quality assurance protocol and manage quality assurance procedures to
ensure consistent and comparable data from all three programs. MRC also launched
an electronic, web-based data entry and interpretation portal called Ziscape where
volunteers can view and share their data. In 2019, LagoonWatch monitors
submitted over 20,000 water quality data collected from the Halifax River to Jupiter
Inlet.
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Environmental Education: MRC is dedicated to educating both current and future
Lagoon stakeholders, cultivating the next generation of Lagoon stewards by
integrating Lagoon-based curricula into schools. In 2019, MRC partnered with
Brevard County Department of Natural Resources to implement an extensive, multifaceted education program to raise knowledge and awareness among adult and
youth audiences and market the Lagoon Loyal program. This program focused on
topics that include the state of the Indian River Lagoon and how it got there, the
effects of stormwater and wastewater pollutants, and actions residents can do to
reduce their impact. Youth program curricula were aligned with Florida Education
Standards for science for elementary and high school classrooms, focusing on such
things as food chains and webs, water quality, the Indian River Lagoon report card,
and mangrove restoration. Each classroom program is accompanied by worksheets
that gauge the students’ knowledge before and after the program, as well as
additional hands on activities and projects that can be used to extend the subject
matter. Thus far, the has MRC conducted 30 adult presentations to 1,300
individuals, 114 classroom presentations to 2,500 students, and 31 outreach events,
reaching over 5,000 attendees.
Brown Bag Lunches: MRC’s free monthly presentations at the Ted Moorhead Lagoon
House are enjoyed by audiences that range in size from 40 to over 100 people. The
presentations cover scientific and management topics that may include
conservation, species information, climate change, sustainable practices, and Indian
River Lagoon ecology and programs. In 2019, nearly 1,000 people attended these
presentations.
Lagoon Smart: MRC facilitates quarterly meetings of the Lagoon Social Marketing
and Research Team (SMART) Committee at the Lagoon House. This partnersupported committee includes Lagoon educators and social researchers from the
five-county Indian River Lagoon watershed. The Lagoon SMART committee goal is
to help increase the success of outreach and education campaigns and to build
partnerships for lagoon-wide education program implementation by sharing social
marketing strategies, research results, and resources. The IRLNEP supported Be
Floridian Now social marketing program that raises awareness about residential
fertilizer ordinances is shared through this committee.
Be Floridian Now: MRC was the supporting coordinator and operator of the lagoonwide Be Floridian Now social-marketing campaign that raised awareness about
residential fertilizer ordinances passed to reduce nutrient pollution in the lagoon.
Be Floridian Now was developed based on the success of the program on Florida’s
West Coast, where it was pilot tested and evaluated by the Tampa Bay Estuary
Program. The program uses a fun and lively message to engage residents who are
not typical interested in environmental messages. The Be Floridian Now was
brought to the Indian River Lagoon region with funding provided by the IRLNEP and
distributed to partners through a toolkit that included pink tents, table runners,
plastic yard flamingoes, brochures, drink cozies, reminder magnets, a coloring book,
and other fun, colorful products to engage and reach diverse people with a message
about fertilizer use. Partners in Martin, St. Lucie, Indian River, and Volusia Counties
as well as several cities participated in sharing resources and contributing
information to the Be Floridian Now website located at www.BeFloridianNow.org.
Fertilizer ordinances, compliant products, and alternative plants to replace turf
grass are included on the website to overcome the barriers to reducing turf grass
fertilizer use and encouraging lagoon-friendly landscaping. An associated Facebook
page shared website information with followers. In 2019, a new fertilizer calculator
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was added to the site, an electronic newsletter was launched, and a fabulous
Flamingo Flamboyance was conducted in Martin County. Yard flamingoes
beautifully painted by local artists and high school students were adopted out to
Martin County businesses to tell the story of clean water and fertilizer ordinances.
Wastewater/Monitoring and Data Sharing:
o Brevard County Groundwater Study: MRC partnered with Applied Ecology Inc on a
comprehensive groundwater study to better understand the extent that wastewater
contaminated groundwater is impacting the Indian River Lagoon. The
comprehensive study included groundwater and soil sampling, spatial analyses,
groundwater modeling, a representative septic tank behavioral survey, and
investigating a septic tank additive designed to reduce nutrient leachate. The
project examined groundwater nutrient concentrations in residential communities
that had different wastewater treatment types: 1) septic tanks; 2) municipal sewer
systems; or 3) municipal sewer systems with reclaimed irrigation. Monitoring wells
were installed in 13 residential neighborhoods and 3 natural areas located in five
regions of Brevard County including the mainland and barrier islands and sampled
for 18 months. Date were compared between regions and treatment types to see
differences in the extent of nutrient pollution. Isotopes were used to clarify sources
and denitrification dynamics. Field data were used to replace the uniform TN and
TP concentrations used in loading models to estimate Indian River Lagoon baseflow
loading. The data collected can guide wastewater retrofit project selection and
evaluation as well as verify and update nutrient pollutant load estimates to the
Indian River Lagoon.
Spoil Islands:
o In 2019, MRC partnered with the FDEP Aquatic Preserves to initiate a citizenscience Spoil Island Survey project to conduct intercept surveys of spoil island
visitors. The surveys collected information on how and when waterway users were
visiting the spoil islands and their waste handling practices. The survey information
will help FDEP Aquatic Preserves managers designate and manage the lagoon’s
many spoil islands.
Legacy Loads:
o Muck Finders: MRC’s Muck Finder program engaged citizen scientists in muck
measuring and mapping, providing important information to assist lagoon
managers with planning and evaluating environmental muck dredging projects.
Over fifty citizen scientist volunteers were trained for Muck Finders, and dozens
were involved in collecting 1,000’s of muck measurements for Brevard County. In
2019, MRC trained and coordinated thirteen citizen scientists to take muck
measurements in Turkey Creek for the City of Palm Bay to prioritize and plan
dredging projects.
Trash Free Waters:
o Litter Patrol: In 2019, MRC also launched a Litter Patrol program focused on
cleaning lagoon shorelines and tributaries. Litter Patrol volunteers met monthly to
collect, sort, and weigh marine debris and trash that was then logged into NOAA’s
Marine Debris Tracker database. To date, 150 volunteers have removed 1,420
pounds of trash from lagoon shorelines. MRC, in partnership with Keep Brevard
Beautiful, coordinated two stations along the Lagoon for the annual International
Coastal Cleanup day, where hundreds of volunteers participated in trash removal.
Living Shorelines:
o Mangrove Propagation and Planting: The MRC Mangrove Program cultivated
approximately 7,000 mangroves in three dedicated nurseries for distribution
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through sales and restoration. In 2019, MRC planted over 2,000 linear feet of lagoon
shoreline and sold 170 mangroves to private and public land managers to plant.
MRC deployed 1,000 mangroves out into the community though our Foster-aMangrove program. All Foster-a-Mangrove volunteers were given mangrove care
instructions and their contact information was collected for follow up. MRC held
monthly mangrove workshops that engaged hundreds of volunteers in mangrove
planting and propagation. These workshops provided hands-on learning about
mangrove biology and care while explaining mangroves importance in restoration
efforts. With funding from the Indian River Lagoon National Estuary Program, MRC
improved and expanded the mangrove nursery at the Lagoon House, improving its
visibility, educational signage, and mangrove capacity.
Invasive Species:
o Conservation Land Management: MRC continued to partner with the Town of Jupiter
Island to manage the Town’s 42-acre conservation land located near Blowing Rocks
Preserve. Management in 2019, focused on invasive plant treatment and removal.
MRC also continued to manage MRC’s 7-acre Sebastian Buffer conservation land in
Vero Beach and the 5-acre park that surrounds the Ted Moorhead Lagoon House in
Palm Bay. In 2019, MRC partnered with FWC to coordinate a “Weed Wrangle” event
at the Lagoon House, involving volunteers in the treatment and removal of 25
invasive trees and hundreds of invasive plants. MRC investigated alternative
invasive plant treatment methods, testing biological and mechanical controls to
reduce reliance on chemicals. MRC worked with the City of Palm Bay to name and
develop Ais Lookout Park at the Lagoon House, including the creation of hiking
trails, benches and a kayak launch. Plans are underway to expand signage in the
park, featuring information on native plants and animals, as well as information
about the native AIS people who once lived there.
Filter Feeders:
o In 2019, with funding from the Brevard County TDC, MRC completed 250 feet of
living reef along the Indian River Lagoon shoreline at the Lagoon House. An
additional 550 feet were permitted for future expansion, if funding allows. The goal
of the living reef was to improve accretion along the shoreline, while providing
submerged rocks for oyster and other filter-feeders to attach. MRC staff tested
alternative methods for filter feeder recruitment, including the installation of
Community Oyster Reef Enhancement (CORE) modules provided by the UF Whitney
Lab and PVC plates for sea squirt recruitment provided by Florida Tech.
Furthermore, MRC measures sediment accretion and collects monthly aerial images
to evaluate erosion control and wetland expansion along the shoreline.
Stormwater/Citizen Engagement and Education:
o MRC held rain barrel workshops at the Lagoon House and throughout the Lagoon
community to train people about the importance of stormwater as they learned to
build rain barrels. Each 55-gallon rain barrel can collect and store a gallon of rain
from each square foot of roof area, reducing the amount of stormwater that enters
the storm drain while providing an alternative source for garden irrigation.
Through this program, over 1,700 rain barrels have been distributed within the
lagoon watershed, intercepting about 50,000 gallons of stormwater with each
average rain event.

HUBBS-SEAWORLD RESEARCH INSTITUTE:
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CCMP Vital Signs: Species of Concern, Citizen Engagement and Education.
• Species of Concern/Citizen Engagement and Education:
o Morbidity and mortality patterns of Indian River Lagoon bottlenose dolphins. (Tursiops
truncatus) 2002-2018. The examination of mortality patterns in cetaceans is critical to
understanding population health. Bottlenose dolphins (Tursiops truncatus) residing in
the Indian River Lagoon (IRL), Florida have been subjected to four Unusual Mortality
Events in recent years, highlighting the need to evaluate patterns of morbidity and
mortality. From 2002-2018, complete gross examinations were conducted on 359
stranded IRL dolphins and histopathological analyses were conducted for 154
animals. Significant causes of mortalities were grouped by etiology: degenerative,
anomalous, metabolic, nutritional, infectious, and trauma. Significant cause of
stranding was evident in 57% (204/359) of cases. Infectious disease accounted for
22% of cases, with pneumonia being the most common finding (44%). Trauma
accounted for 21% of cases. The majority of trauma cases (57%) were due to
anthropogenic activities (entanglement, fishing gear/foreign debris ingestion,
propeller strikes). Natural trauma (prey-associated esophageal
obstruction/asphyxiation, shark bites, and stingray interactions) accounted for 35%
of cases, while the direct cause of acute trauma could not be determined in 8% of
cases. Significant cause of stranding varied annually, with nutritional being more
prevalent during the 2013 UME and infectious during the 2014 morbillivirus
epidemic. This study represents the most comprehensive evaluation of morbidity and
mortality patterns in IRL dolphins. IRL dolphins are routinely exposed to
anthropogenic threats and have endured multiple Unusual Mortality Events;
therefore, these baseline data are critical to the conservation and management of this
population.
o Robust design capture-recapture analysis of abundance and demographic parameters of
Indian River Lagoon common bottlenose dolphins (Tursiops truncatus truncatus) **In
collaboration with KSC Ecological Programs, Harbor Branch Oceanographic Institute
at Florida Atlantic University, Georgia Aquarium Conservation Field station, Volusia
County Environmental Management and St. Johns River Water Management District.
Accurate estimates of abundance are critical to species management and
conservation. Common bottlenose dolphins (Tursiops truncatus truncatus) inhabiting
the Indian River Lagoon (IRL) estuarine system along the east coast of Florida are
impacted by anthropogenic activities and have had multiple unexplained mortality
events, necessitating precise estimates of demographic and abundance parameters to
implement management strategies. Mark-recapture methodology following a Robust
Design survey was used to estimate abundance, adult survival, and temporary
emigration for the IRL estuarine system stock of bottlenose dolphins. Models included
a parameter (time since first capture) to assess evidence for transient individuals.
Boat-based photo-identification surveys (n = 135) were conducted along
predetermined contour and transect lines throughout the entire IRL (2016-2017). The
best fitting model included the “transient” parameter to survival, allowed survival to
vary by primary period, detection to vary by secondary session, and did not allow
temporary emigration. Dolphin abundance ranged from 981 (95% CI: 882-1,090) in
winter to 1,078 (95% CI: 968-1,201) in summer with a mean of 1,032 (95% CI: 969 1,098). Model averaged seasonal survival rate for marked residents ranged from 0.851.00. Capture probability ranged from 0.20 to 0.42 during secondary sessions and
transient rate from 0.06 to 0.07. This study represents the first Robust design markrecapture survey effort to estimate abundance for IRL dolphins and provides
parameter estimates to optimize sampling design of future studies. Transients
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included individuals with home ranges extending north of the IRL requiring further
assessment of stock delineation. Results were remarkably similar to prior abundance
estimates resulting from line-transect aerial surveys and were consistent with a stable
population. Data will enable managers to evaluate the impact of fisheries-related
takes as well as enable future comparisons of demographic parameters for a dolphin
population that continues to sustain large scale mortality events and anthropogenic
impacts. Available through bioRxiv:
https://www.biorxiv.org/content/10.1101/2020.01.30.926683v1.
River Otter Health and Ecology Program. North American river otters (Lontra
canadensis), alongside bottlenose dolphins, are the top mammalian predators in the
Indian River Lagoon (IRL). Little is known about river otters in this area and indeed,
they are understudied in the state of Florida. River otters, like many IRL species,
require healthy fish and invertebrate populations to thrive and it is therefore
reasonable to expect that river otters may be adversely affected by some of the same
food or waterborne threats facing other IRL species including high mercury levels,
food scarcity and infectious diseases. Otters live along the land-water interface,
exposing them to additional challenges and threats of a changing ecosystem. Run-off
from human development along the coast has been a source of ‘pathogen pollution’ in
some coastal waterways, resulting in aquatic animals succumbing to conditions such
as toxoplasmosis, a zoonotic disease associated with domestic or wild felids. Vehicle
strikes cause mortality or serious injury to otters resulting in significant numbers of
otters and orphaned pups in wildlife rehabilitation centers. HSWRI has now
established a life history and biomedical database for river otters through
examination and testing of road-kill otter carcasses. Archived tissues from otter
carcasses collected over three years have been evaluated for infectious disease
(histology and ancillary testing). Biomedical samples were sent to outside
laboratories for histopathology and additional testing (e.g., Toxoplasma assays) as
indicated, based on review of findings from gross examination of the carcasses and
histopathology. Life history and other samples such as teeth, skeletons, stomach
contents, parasites, reproductive organs and morphometrics were synthesized with
health data. In addition, HSWRI launched a citizen science project, Indian River
Lagoon Otter Spotter that collects sighting information from volunteers in the five
counties surrounding the IRL. This program has garnered enthusiastic support from
local residents and wildlife professionals and early results show possible hotspots of
otters in areas throughout the lagoon and the St. Johns River, west of the IRL. Sighting
data from the Otter Spotter program has been incorporated into an overall
assessment of the status, distribution and health threats of river otters in the region.
Tissues archived during the project are available for additional tests pending funding.
Wildlife managers working in and around the IRL understand that indicator species
like river otters are a critical link to understanding the anthropogenic factors
influencing the health of wildlife and how these ecosystem changes may affect human
health in the surrounding area. Hubbs-SeaWorld Research Institute is a committed
scientific contributor to the goals of the IRL NEP CCMP.

U.S. FISH AND WILDLIFE SERVICE, MERRITT ISLAND NATIONAL WILDLIFE (MINWR):
CCMP Vital Signs: Citizen Engagement and Education, Invasive Species, Boating and Marinas, Species
of Concern, Trash Free Waters, Wetlands.
• Boating and Marinas:
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Refuge Boating safety and Resource Protection: The Complex employs one full time
Federal Wildlife Officer to patrol three National Wildlife Refuges. An officer from
Everglades Headwaters National Wildlife Refuge Complex assists at Merritt Island
NWR Complex 3 days per week, in addition to patrolling 4 additional refuges. MINWR
is equipped with three Law Enforcement vessels. Approximately 100 hours were
spent patrolling the Indian River and Mosquito Lagoon enforcing State, Federal and
U.S. Coast Guard regulations. [Note: Merritt Island NWR and Canaveral National
Seashore jointly manage approximately 23,000 acres of Mosquito Lagoon]. A total of
2,000 hours was spent checking shoreline anglers. 200 hours of outreach were
performed to help inform all user groups of all the ongoing projects helping to restore
the health of both the Indian River and Mosquito Lagoon that are occurring within the
private, nonprofit and government sectors. ($100,000)
Invasive Species/Wetlands:
o MINWR manages 26,000 acres of impounded wetlands (55 impoundments; 140 miles
of levees; 430 water control structures) to enhance waterfowl and migratory bird
food production, control mosquito breeding, and enhance healthy salt marsh habitat.
Water levels and salinity are monitored and managed. Staff monitored the
productions of submerged aquatic vegetation in the impoundments managed for
wintering waterfowl. Management actions are conducted in coordination with
conservation initiatives such as the North American Waterfowl Management Plan, U.S.
Shorebird Plan, and North American Waterbird Conservation Plan. The Refuge
monitors and maps invasive non-native plant infestations to track effectiveness of
herbicide treatments and ensure follow-up treatments. Staff, volunteers and
contractors treated 1550 acres of exotic plants ($305,000).
o This year begins a cooperative effort between MINWR and USDA Animal Services to
control feral hogs on MINWR. A USDA biologist/trapper has been working MINWR
Unit 1 since September 1st, 2019. Together with Refuge staff and volunteer trapper
agents, the Refuge has removed approximately 3,300 feral hogs, in the last year.
($160,000)
Species of Concern:
o Population monitoring was conducted on several federal threatened and endangered
species: Florida scrub jays, sea turtles, and Southeastern beach mice. Scrub jays were
monitored to determine their response to the prescribed burn program. Beach mice
were surveyed to determine the presence/absence of the species across the coastal
landscape and correlate with desired habitat conditions (partners: NPS, NASA, Air
Force). This past summer, 1654 loggerhead, 974 green and 7 leatherback sea turtle
nests were counted along the six miles of Refuge beach. Post emergence analyses
were conducted to determine hatchling success. Predation of nests was monitored,
and predator control measures implemented to minimize nest predation. ($175,000)
Trash Free Waters:
o The Refuge has an “Adopt an Area” program with 20 groups conducting four cleanups
per year at designated sites. Additionally, scout groups conduct clean ups at Dummitt
Cove and Haulover Canal. Volunteers empty trash cans at five Refuge boat ramps,
twice each week. The Refuge conducts a series of shoreline clean-ups at Haulover
Canal during the winter months which attracts about 100 volunteers. The Refuge
maintains monofilament containers at seven locations on the Refuge. ($2,000)
Citizen Engagement and Education:
o Approximately 4700 students participated in various environmental education
programs this year. A total of 33 environmental educational programs pertaining
to the IRL were presented for the time frame of October 2019 through February
o
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2020. Participating youth come from public and private schools as well as
scouting organizations. Program topics include seining, water quality, mangroves,
and manatees. In addition, Brevard Zoo conducted Lagoon Quest Programs at the
Refuge’s Sendler Education Pavilion which is located along the shoreline of the
lagoon. This program involves 4th grade students participating in seining and
water quality activities. ($10,000)
The Refuge has initiated planning and design for an 8,100square foot Community
Conservation Education Center, which will serve as a coastal nature and
conservation education center. Construction is expected to start in May 2020.
($4.2 M)
Refuge staff and volunteers provide manatee programs at the Manatee
Observation Deck and Bairs Cove boat ramp throughout the summer. In 2019 we
educated nearly 300 visitors. Other interpretive programs include presentations
about shorebirds, recreational fishing and sea turtles in the IRL. ($5,000)
MINWR hosts over 1.5 million visits each year. The Refuge conducts
environmental education programs for local schools and on-site and off-site
outreach programs. Many of the visitor activities/programs highlight the IRL.
Interpretive signs at boat ramps, the Manatee Observation Deck, and Haulover
Canal area provide information to visitors about the IRL. Kayaking is increasingly
popular, and five companies hold commercial tour permits on the Refuge. Each
year they introduce nearly 30,000 visitors to the lagoon. The Manatee Observation
Deck hosts 81,000 visitors each year. 68,000 boats launch into the lagoon from
Refuge ramps each year. ($15,000)

Indian River County Partners:
INDIAN RIVER COUNTY GOVERNMENT (Public Works, Utilities, Parks and Conservation):
CCMP Vital Signs: Stormwater, Wastewater, Impaired Waters, Spoil Islands, Policy Opportunities,
Wetlands, Living Shorelines, Invasive Species.
• Policy Opportunities:
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.
• Living Shorelines:
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Historic Jungle Trail borders the IRL and has been eroding due to wave energy and
boat use. The County’s second phase of this project stabilized the shoreline using
living shoreline components. The shoreline was planted with a natural progression of
native plants. This phase cost approximately $225,000 to complete. (1 picture below)

Spoil Islands:
o Round Island Living Shoreline Educational Demonstration Site is located at Round
Island Riverside Park in IRC. The County removed invasive exotic plants from the two
planting locations and planted a variety of native Florida plants to create a land-based
living shoreline project. Two educational signs were created to educate visitors about
the project and living shorelines. Both signs include QR codes that can be scanned to
view the educational videos made to further explain the signs, the project, and what
visitors can do to help. This project cost approximately $31,000 to complete.
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Wastewater/ Impaired Waters:
o North County Sebastian Septic to Sewer – Phase 1. This septic to sewer project
connected the existing septic systems to the sewer system which allowed for
environmentally sound infrastructure growth to the area and lagoon. It included an
area of 73 acres with an assumption of one septic system per acre. There is an
estimated concentration of 30 pounds of TN per year per system and 5 pounds of TP
per year per system removed from the environment, with a total estimated reduction
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of 2,190 pounds per year of TN and 365 pounds per year of TP resulting from this
project. This project cost in excess of $2 million to complete.

o

West Wabasso Septic to Sewer – Phase 2. The Utilities Department converted 57
septic systems to central sewer and construct stub-outs for 47 vacant properties for
future connection. This project cost approximately $1.65 million to complete.
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Stormwater/ Impaired Waters:
o Osprey Acres Stormwater Park filters water from the adjacent Osprey Marsh
Wetlands, along with unfiltered water from the South Relief Canal. Filtering occurs
through a system of treatment cells using aquatic plans to remove nutrients. The
water then makes its way to a serpentine flow way for final polishing, eventually
released further down the canal and into the Lagoon. The project cost $7.4 million to
construct.
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Wetlands/ Invasive Species:
o Construction of the Jones’ Pier Conservation Area Wetland Restoration was initiated
in January 2020 to create a 4-acre herbaceous estuarine wetland on a Lagoon-front
conservation area that was once an active citrus grove. In addition to created
wetlands, the project includes restoration of a hydric forested hammock and creation
of a living shoreline with breakwater. Water from the Lagoon will be circulated
through the created saltmarsh thereby providing water quality benefits and habitat
for a variety of fish, wildlife and plants. This project will restore and create open
water and herbaceous wetlands in ruderal areas that are currently dominated by
highly invasive species such as Brazilian pepper and cogongrass. Design estimates are
that the circulation through the saltmarsh is anticipated to remove approximately
417 lbs. of nitrogen and 152 lbs. of phosphorus from the Lagoon annually.
Construction of the wetlands and living shoreline will be completed in the Summer of
2020. Budgeted funds for the water quality improvement projects is $800,000.

Aerial View of Jones' Pier Conservation Area ~2011
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Jones' Pier Saltmarsh Under Construction March 2020

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.
• 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
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.
• Distinctive Lagoon Communities/Vibrant 21st Century 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
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primary tasks to be championed by the Natural Resources Board (NRB); these tasks
are as follows:
▪ 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.
▪ 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.
▪ Provide recommendations for City policies and Codes related to Natural
Resources.
▪ Reduce the City’s operational carbon footprint by promoting sustainable
energy resources through the implementation of sustainable technologies,
where practical.
▪ 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.
▪ Promote the City’s overall livability, through the promotion of active
transportation, increasing the connectivity among trails and pathways, and
promoting nature-based tourism.
Work has begun on the Implementation Plan for this initiative and is scheduled to be
complete by fall 2020.
Several projects have been initiated in advance of the plan, including:
1. In February 2020, an Integrated Pest Management (IPM) Sub-Committee was
formed to assist City staff in the development of an Integrated Pest Management
Plan for the City of Sebastian’s parks and properties. The sub-committee consists
of City Staff, Natural Resource Board Members, and local scientific consultants. For
the purposes of this plan, the City adopts the following IPM definition as
established by the City’s IPM Sub-Committee: “To promote nature-based pest
management methods, based on planning and prevention; which minimize risks to
human and environmental health through the limited use of chemicals, while also
remaining economically sustainable.” The IPM Plan is scheduled to be complete
by summer 2020.
2. In September 2019, 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. In September 2019, 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
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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.
3. Throughout 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, we reduce pollutant
runoff and flooding, while providing an interconnected system of valuable habitat
hubs and corridors for wildlife.

PELICAN ISLAND AUDUBON SOCIETY
CCMP Vital Signs: Citizen Engagement and Education, Vibrant 21st Century Communities.
• Citizen Engagement:
o 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 county-wide program to plant 2,000 native tree
species in 2019-20 and embark on an effort to plant 100,000 trees in the coming
decade across the county. 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.
Some details on each of these education and tree planting projects are as follows:
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.
o Nature Club: The most common request we receive from parents and our students is
to extend the Audubon Advocate program into middle school. In the fall of 2019, we
launched Nature Club in response to this request. The target audience for Nature Club
are 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 Oslo 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).
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Summer Camp 2019: We 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.
Participation in Audubon Advocates since 2015:
In 2015 with initial funding from the Lagoon Council NEP program we had 48
students take part in the Audubon Advocates program. In 2016 we doubled this
to 96. Since Fall 2017 to Fall 2019 we have had about 260 students go through
the program. Our target is 52 a semester. The number of students who finished
the AA program since Fall 2017 is 241.

Building a fort on the spoil island
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Repurposing oysters

Indian River Audubon Advocate class helping to load kayaks. Spring 2019
•

Vibrant 21st Century Communities:
o Audubon’s “Trees for Life” project. With ‘seed money’ and sponsorship from the
NEP Lagoon program Audubon has conducted three successful conferences,
each attracting several hundred people, to encourage planting native plant and
tree species. 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 and distribution of trees planted
and tracked so far. 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.
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St. Lucie County Partners:
FAU HARBOR BRANCH OCEANOGRAPHIC INSTITUTE (HBOI):
CCMP Vital Signs: Harmful Algal Blooms, Monitoring and Data Sharing, Contaminants of Concern,
Seagrasses, Species of Concern.
• Harmful Algal Blooms/Monitoring and Data Sharing:
o Indian River Lagoon microalgae and harmful algal bloom monitoring (PIs: J. Sullivan,
M. McFarland). In this study, a network of five strategically placed sites that span the
IRL from the Sebastian River Inlet to the St. Lucie Estuary will be sampled twice per
month and analyzed for phytoplankton composition, abundance, biovolume and
biomass, including the identification of HAB species. The project is a collaborative
effort, where five northern sites will be examined by the University of Florida (UF)
and five southern sites will be examined by FAU to cover the bulk of the IRL. In the
short‐term, observations of major phytoplankton blooms and the dominant taxa in the
blooms, will be reported to IRLNEP and other key agencies. The data produced will be
used in quantitative modeling applications to define environmental drivers for
blooms, and how they vary by region of the IRL and HAB species. Additional
medium/long term goals are to generate model outputs that can forecast HAB
development and identify optimal targets for management efforts to control blooms.
(Indian River Lagoon National Estuarine Program Contract #IRL2019-24: $50,000,
October 1, 2019 – September 30, 2020)
o Improving methods of phytoplankton and harmful algal bloom monitoring in the
Southern Indian River Lagoon (PIs: M. McFarland, D. Hanisak). This project, in
coordination with the IRLO time series, continues Harmful Algal Bloom monitoring
using automated techniques, and will develop new methods to analyze a growing
archive of images, data, and algal toxin measurements. Monthly water samples from
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10 locations will be analyzed by FlowCam and flow cytometry. These data and
microscopic images will be used to develop automated, machine learning based
methods of phytoplankton classification. Algal toxin concentrations will also be
determined. Biological and environmental data will be compared using multivariate
statistical techniques. This work will enable rapid identification of toxic species,
efficient quantification of their abundance, and lead to a better understanding of
harmful bloom dynamics. (Save Our Seas Florida specialty license plate sales granted
by the HBOI Foundation: $64,493, July 1, 2019 – June 30, 2020)
o Development of the Florida Center for Coastal and Human Health (PIs: A. Wright, M.
Twardowski, N. Dickens, M. Ajemian, E. Guzmán) –The Center will define connections
between ecosystem changes from the macro to micro scale using direct sampling,
remote sensing, novel genomics, metabolomics and informatics analyses coupled to
toxicity testing and assessment of trophic and human impacts. The long-term goal of
the Center is to develop predictive models for coastal ecosystem dynamics related to
ecosystem and human health. The focus of the current project is on defining the
drivers of HAB initiation, toxicity, and collapse with a goal of reducing HAB events
having adverse health and economic impacts. (HBOI Foundation: $650,000, July 1,
2018 to June 30, 2019, $850,000, July 1, 2019 to June 30, 2020)
Monitoring and Data Sharing:
o The Indian River Lagoon Observatory (IRLO): Biodiversity and Ecosystem Function of
an Estuary in Transition (PI: D. Hanisak) – IRLO is a long-term, multi-disciplinary,
ecosystem-based program, that addresses emerging issues of environmental health in
the IRL ecosystem (http://www.fau.edu/hboi/irlo/index.php). Key components are:
(1) long-term ecosystem-based research, including high-frequency water quality and
seagrass/macroalgal monitoring along a water quality gradient in the south central
IRL that demonstrates both human impacts and climate-related interannual
variability in IRL water quality; (2) collaboration among various organizations
working in the IRL, best exemplified by the Indian Rive Lagoon Symposium (see
below); and (3) use of advance technology for observing long-term changes in the IRL,
including IRLO’s Network of Environmental Sensors (IRLON), a network of
Land/Ocean Biogeochemical Observatories (LOBOs) and weather stations that
provides continuous real-time, high-accuracy, high-resolution water-quality and
weather data through a dedicated interactive website (http://fau.loboviz.com/). (Save
Our Seas Florida specialty license plate sales granted by the HBOI Foundation:
$1,294,456, July 1, 2016 – December 31, 2019).
o Land/Ocean Biogeochemical Observatories (LOBOs) for Water Quality Sampling in the
St. Lucie Estuary and Indian River Lagoon (PI: D. Hanisak) – This project supports five
IRLON real-time water quality and weather stations in the St. Lucie Estuary (SLE) and
nearby IRL. These data provide scientists of various disciplines from many
organizations reliable, continuous observatory data to better quantify and model
relationships between environmental factors and biological processes in the SLE and
IRL. The data can also be used to follow the outcome of changes related to recovery
measures and assist resource and policy managers with decision making. (Florida
Department of Environmental Protection, two awards: $350,000, July 1, 2018 to June
30, 2019; $350,000, July 1, 2019 to June 30, 2020)
o Development of the Florida Center for Coastal and Human Health (PIs: A. Wright, M.
Twardowski, N. Dickens, M. Ajemian, E. Guzmán) –The Center will define connections
between ecosystem changes from the macro to micro scale using direct sampling,
remote sensing, novel genomics, metabolomics and informatics analyses coupled to
toxicity testing and assessment of trophic and human impacts. The long-term goal of
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the Center is to develop predictive models for coastal ecosystem dynamics related to
ecosystem and human health. The focus of the current project is on defining the
drivers of HAB initiation, toxicity, and collapse with a goal of reducing HAB events
having adverse health and economic impacts. (HBOI Foundation: $650,000, July 1,
2018 to June 30, 2019, $850,000, July 1, 2019 to June 30, 2020)
o Development of a Novel Method to Determine Oceanic Particle Composition (PI: Mike
Twardowski) – New methods to identify and characterize suspended particles are
essential to better interpret optical measurements used as proxies in studying the IRL
ecosystem. Measurements such as remotely sensed ocean color and in-water light
scattering form the backbone of autonomous remote monitoring of water quality,
HABs, light availability, and ecosystem health in the IRL by programs such as the
CCHH and LOBO network. This project is developing a new method to measure
refractive index (RI) of suspended particles, closely related to particle density, a key
property in defining dominant particle type. No such method exists as a baseline
reference, so efforts to determine particle composition from light scattering
measurements are ambiguous without validation. The proposed technique is phaseretrieval holography, simultaneously providing both size and RI of all particles in a
given sample volume. (Save Our Seas Florida specialty license plate sales granted by
the HBOI Foundation: $35,000, July 1, 2019 to June 30, 2020)
Contaminants of Concern:
o Characterizing Polyaromatic Hydrocarbons in the Indian River Lagoon (PIs: A. Wright,
E. Guzmán) – Polyaromatic hydrocarbons (PAHs) can enter the environment naturally
through bacterial degradation of plant material, but they can also be introduced
anthropogenically. The Wright lab previously identified high levels of a PAH in
sediments in the IRL. The amounts observed were approximately 4000 ng/g of
sediment and are substantially higher than values reported from many other marine
habitats including the Gulf of Mexico (10-950 ng/g sediment). It has been reported
that PAHs may have negative impacts on seagrasses and could contribute to seagrass
loss. PAHs have also been reported to be carcinogenic/toxic, but no cytotoxicity data
is available for the observed PAH. This project will purify major PAHs in IRL
sediments; use NMR to identify the structures; and define their cytotoxicity against a
mammalian cell line. Mass spectrometry will be used to define distribution. Defining
the structures, concentrations, and cytotoxicity of the PAHs could lead to a healthier
IRL through better management. (Save Our Seas Florida specialty license plate sales
granted by the HBOI Foundation: $35,000, July 1, 2018 to June 30, 2019)
Seagrasses:
o Determining New Sediment Metrics for Seagrass Restoration Monitoring (PIs: D.
Hanisak, J. Beckler) – This project hypothesizes that the relative deposition rates of
organic carbon and reactive iron may be important predictors of sediment
sulfidization and seagrass survivability. In turn, these parameters will be measured
along transects in an ongoing seagrass monitoring program. Nursery experiments will
also be conducted with organic carbon and iron amended sediments. The goal is to
develop a new sediment geochemical metric that can be routinely measured in IRL
seagrass health assessments and become a tool in seagrass restoration efforts. (Save
Our Seas Florida specialty license plate sales granted by the HBOI Foundation:
$35,000, July 1, 2018 – September 30, 2019)
o Pilot-Scale Demonstration of Seagrass Restoration in the Indian River Lagoon Using
Nursery-Grown Halodule (PIs: P. Hanisak, P. Wills.) – To supply sustainable donor
material for a pilot-scale seagrass restoration project in the Indian River Lagoon, this
project is developing infrastructure and technical capabilities to successfully cultivate
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Halodule wrightii in a closed, land-based tank system. This project will further
advance that technology and produce enough cultured Halodule to transplant it to
three sites in the lagoon suffering limited recovery from heavy losses in recent years.
This effort will be facilitated by partnering with agencies deeply invested in IRL
management and with citizen scientists in the planting and monitoring of the
transplanted seagrass. (Indian River Lagoon National Estuarine Program: $80,283,
October 1, 2018 – June 30, 2019).
o Synoptic Assessment of the Indian River Lagoon Light Field for Seagrass Restoration
Using Satellite Remote (PI: M. Twardowski) – Multi-spectral passive remote sensing
imagery from new high-resolution Sentinel and Landsat imagers will be used to map
vertical light attenuation (K) throughout the Lagoon (from Ponce to Jupiter Inlet) at a
resolution of 10 m spatially and ~5 days temporally. Existing algorithms for K will be
refined with extensive in situ optical measurements using state-of-the-art optical
instrumentation during three seasonal surveys. Resulting maps of K will be combined
with bathymetry maps to provide IRL-wide contour maps showing percent surface
irradiance at the bottom (%Es), which will be synthesized with seagrass light
requirements to assess suitable seagrass habitat. Map deliverables will fill a gap in
knowledge for high spatial resolution data on light availability for seagrasses
throughout the lagoon, providing needed input to assess optimal IRL locations for
ongoing and future seagrass restoration and related management efforts, such as
assessing impacts of water quality improvements. The algorithm deliverable will also
be ready to implement for ongoing assessment after project completion. (HBOI &
River Branch Foundations: $109,442, October 1, 2018 to September 30, 2019)
Species of Concern:
o Wild Dolphin Stranding Response, Care & Research (PI: S. Burton) – As a member of
the NOAA National Marine Fisheries Service Marine Mammal Health and Stranding
Response Network, HBOI is responsible for responding to marine mammal stranding
incidents in the IRL and near-shore ocean waters between the Sebastian and St. Lucie
Inlets. The team also serves as a resource to assist with strandings, transport,
disentanglements, and rehabilitation of dolphins throughout the IRL and state.
(Protect Wild Dolphins Florida specialty license plate sales granted by the HBOI
Foundation: $1,263,005 January 1, 2014 to December 31, 2019)
o Dolphins as Sentinels for Harmful Algal Bloom Toxins in the Indian River Lagoon: An
Interdisciplinary Study (PI: J. Sullivan) – This project is assessing the distribution and
concentration of Harmful Algal Bloom toxins (microcystin, nodularin, BMAA,
saxitoxin) in IRL waters, the food chain (prey fish) and ultimately in resident dolphin
populations. Assessing the concentration of these toxins within an IRL food chain
potentially shared by both dolphins and humans (i.e., fish) could have significant
public health impacts, where dolphins serve as the sentinel species for understanding
future health threats to humans. (Protect Wild Dolphins Florida specialty license plate
sales granted by the HBOI Foundation: $285,709, January 1, 2017 to December 31,
2019)
o Photo-identification - Dolphin Census and Spatiotemporal Trends (PI: M. Mazzoil) –
HBOI has been conducting photo identification studies of IRL bottlenose dolphins
since 1996 and has identified more than 1,700 individual dolphins. Among the
findings enabled by this data is identification of a distinct IRL stock now breeding its
third generation since the study began, and insights into breeding and social behavior.
The program is expanding to include remote biopsy sampling to support ongoing
research collaborations in the study of contaminant burdens and develop innovative
projects to assess health, stress and brevotoxin effects. (Protect Wild Dolphins Florida
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specialty license plate sales granted by the HBOI Foundation: $405,000, January 1,
2019 to December 31, 2019)
Photo-identification – Update and Expansion of Publications and Scientific Data
Dissemination (PIs: M. Mazzoil, E. Titcomb, B. Nelson, A. Schaefer) – This year project
builds on a longitudinal study designed to collect requisite data on individual dolphins
and their environment. The program has identified >3,000 dolphins along 70% of the
east coast of Florida and provides crucial population census data, including
abundance, distribution and movement patterns. Four concurrent generations of
resident dolphins are monitored in the IRL, with many of known age, sex, lineage,
reproductive status and health. The 20-year dataset, derived from photoidentification, health assessments and remote biopsy sampling techniques, can
provide invaluable data for research which will be disseminated on dolphin biology,
ecology and behavior; stock and social structure, health, human threats, and wildlife
sentinel responses to coastal ecosystem changes that include shifts in climate, water
quality, trophic structure disturbance, harmful algal blooms, and environmental
contaminants. (Protect Wild Dolphins Florida specialty license plate sales granted by
the HBOI Foundation: $321,111, January 1, 2019 to December 31, 2019)
Real-time Assessment and Management of the Risk of Infectious Disease in Wild
Florida Dolphins (PIs: G. O'Corry-Crowe, S. Burton, A. Page-Karjian) – The project
team recently spearheaded genomic and proteomic research that revealed individual
animals and distinct populations of dolphins have different inherent abilities to mount
an immune response to pathogens. Research is now focused on what those pathogen
threats are and what risks they pose to wild dolphins. Furthermore, molecular tools
are required to rapidly respond to emerging disease threats from habitat
deterioration. This project will use genomic screening of tissue and blow samples
along with OMIC, clinical and histopathological assessments of dolphin health, and
eDNA OMIC analysis of water and habitat samples to assess immune competence,
infectious disease, and pathogen exposure in dolphins. These parameters will then be
used to model spatial and temporal variation in disease risk in wild Florida dolphins.
Our findings will be applied to broader ongoing investigations of ecosystem health
and decision analyses that facilitate more effective policy. (Protect Wild Dolphins
Florida specialty license plate sales granted by the HBOI Foundation: $151,000,
January 1, 2019 to December 31, 2019)
HBOI's Florida Dolphins Stranding and Population Assessment Program (PI: S.
Burton) – The FAU HBOI stranding and population assessment program will respond
to stranded or entangled dolphins and participate in rescues/interventions along the
east coast of Florida and throughout the state. In addition, the team will perform
population assessments using proven photo identification techniques and new
technologies. These activities are authorized through the U.S. National Marine
Fisheries Service (NMFS). Educational and outreach activities including presentations
and attendance at environment fairs are also conducted by the team. (Protect Wild
Dolphins Florida specialty license plate sales granted by the HBOI Foundation:
$260,266, January 1, 2020 to June 30, 2020)
Marine Mammal Pathology, Tissue Archives, and Database (PI: Annie Page-Karjian) –
The marine mammal program at FAU Harbor Branch provides an on-call response
network for stranded marine mammals in Florida. For each dolphin in our response
area that dies, a gross necropsy is performed, along with a suite of histopathological
analyses and ancillary diagnostics, as appropriate. Multiple representative tissue
samples, along with in-depth biological data, are collected from each animal and
stored. These samples and data are used to inform and support ongoing research and
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form the foundation of the FAU Harbor Branch marine mammal stranding database
and tissue archives. (Protect Wild Dolphins Florida specialty license plate sales
granted by the HBOI Foundation: $37,879, January 1, 2020 to June 30, 2020)
Citizen Engagement and Education:
o HBOI works to foster IRL research via the annual Indian River Lagoon Symposium
(IRLS), which it hosts and organizes as part of a multi-institution steering committee.
The IRLS attracts over 300 scientists, resource managers, and students, and provides
a forum for all researchers and agencies working in the IRL to share research findings
and discuss challenges and opportunities. The program and abstracts for all of the
symposia (2012-2020) are available at:
http://indianriverlagoon.org/symposium.html.
o The breadth of HBOI IRL research is reflected in its Mission: Ocean Discovery public
outreach program, which includes the Ocean Science Lecture Series, a forum for HBOI
researchers and guest speakers to inform the public about their work; the Ocean
Discovery Visitor’s Center, a museum-style visitor center that features interpretations
of HBOI research and nearby marine environments including the IRL via a continually
evolving array of interactive exhibits, small live animal tanks, video, and other
displays; the Immersion Tour program, which offers visitors an up-close look at the
HBOI site and its laboratories; the Indian River Lagoon Research Boat Tour, an
opportunity for the public to learn about the IRL, relevant research, and wildlife
encountered; the Ocean Discovery Experience, an off-site after-school program that
introduces children (ages 9-12) in underserved communities to marine science; and
DNAngler, a citizen science project designed to engage the community in cutting edge
molecular techniques used to detect different fish species in the water. Another
outreach tool is the HBOI IRL video
(www.youtube.com/watch?v=1v6KlaUA18Q&list=UU6YvxeMtmn-a5NbhMKvk-Jg),
which is an overview of the estuary and some of the ways HBOI is investigating its
challenges.
o The IRL also is an integral part of the curricula for HBOI educational programming,
which includes FAU College of Science and HBOI Semester By The Sea, a semesterlong undergraduate immersion in marine science located at HBOI; graduate student
training for FAU students pursuing advanced degrees in biological and environmental
sciences, including a new Marine Science & Oceanography M.S degree that was
launched in August 2017, with initial graduates in May 2019; the Harbor Branch
Summer Intern Program, a competitive program that attracts top undergraduate and
graduate students worldwide for a 10-week immersion in marine science and
engineering projects; the Marine and Oceanographic Academy, a magnet high school
program located at HBOI and created in partnership with the St. Lucie County School
District; FAU Pine Jog’s and HBOI’s H20 to Go Summer Research Institute, a weeklong, residential research institute for high school students focused on the
interconnectedness and complexity of South Florida water systems and the
environmental issues facing them; the Indian River County Junior Scientists Fellows
Program, a HBOI partnership with the Indian River Land Trust to engage high school
students in the research and care of an environmentally sensitive, 185-acre preserve
located along the IRL; and newly launched in January, in collaboration with Indian
River State College, a partnership with Upward Bound Program - St. Lucie County,
which brought minority high school students to HBOI for a weekly after-school
program, heavily focused on the IRL.
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SMITHSONIAN MARINE STATION AT FORT PIERCE (SMSFP):
CCMP Vital Signs: Biodiversity, Monitoring and Data Sharing.
• Biodiversity/Monitoring and Data Sharing:
o The Smithsonian Marine Station continues a long history of research geared toward
(1) understanding how Indian River Lagoon ecosystems respond to a variety of
stressors and restoration efforts, and (2) uncovering the true biodiversity of our
unique estuary, which is crucial for informed management and restoration.
Projects related to the IRL in the past year include:
1. Indian River Lagoon Biodiversity and the IRL Species Inventory Update (PIs: V.
Paul and H. Sweat) The Indian River Lagoon Species Inventory is the leading
open access source for information on the diversity of species and habitats
of the IRL and associated ecosystems. Although the Smithsonian Marine
Station has grown and improved the Inventory throughout the years with
the help of the IRLNEP, many changes are necessary to revitalize this aging
resource that first went online in 1999. This project is enhancing the IRL
Species Inventory database and web platform by expanding it with
additional species records, and by making it easier to access, navigate and
modify. With these renovations, the Inventory will be a reliable source for
biodiversity information for students, teachers, scientists, resource
managers, lawmakers and others as the state of the IRL continues to change.
(IRLNEP: $25,000, October 1, 2019 - September 30, 2020.)
2. Benthic Infauna and Environmental Monitoring in the Indian River Lagoon
and the St. Lucie Estuary (PIs: V. Paul and H. Sweat) Benthic infauna
communities are important indicators of ecosystem change because they are
comprised of organisms with limited mobility that reproduce quickly and
respond predictably to stress. As part of the Comprehensive Everglades
Restoration Plan to restore more natural water flows across the Florida
peninsula, SMSFP continues to monitor these sediment-dwelling faunas in a
long-term study that began in 2005. These 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 is 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. (USACE for continued monitoring and reporting:
$95,454 for FY2019, October 1, 2018 - September 30, 2019. SFWMD for
additional sample analysis and DNA barcoding: $39,025, September 30,
2019 - September 30, 2020.)
3. 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 - HBOI) Although the Indian River Lagoon is often considered a
particularly biodiverse estuary, records of sponges are lacking. Previous
inventories of IRL sponges list less than 20 species, but recent surveys
estimate that the 156-mile long estuary supports 100-150 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
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feeders. (Smithsonian Global Genome Initiative: $8,779, March 1, 2020 March 1, 2021.)

ST. LUCIE COUNTY ENVIRONMENTAL RESOURCES DEPARTMENT (SLCERD):
CCMP Vital Signs: Impaired Waters, Invasive Species, Stormwater, Connected Waters, Hydrology and
Hydrodynamics, Species of Concern, Citizen Engagement and Education.
• Hydrology and Hydrodynamics/Connected Waters/Impaired Waters/Species of
Concern:
o Teague Hammock Preserve – A Comprehensive Everglades Restoration Plan Natural
Area Project: In western St. Lucie County, St. Lucie County Environmental Resources
Department is gearing up for the construction of a 300-acre wetland/natural storage
project adjacent to the future Indian River Lagoon South C-23/C-24 South Reservoir
of the Comprehensive Everglades Restoration Plan. Over the past year, the County and
its project partners completed the design, engineering, and permitting for the project
and also secured $1,000,000 in State funding for project construction. The project will
provide important storage functions for the basin at large, as well as the St. Lucie and
Indian River Lagoon Estuaries. Benefits include reducing nutrient concentrations,
providing groundwater recharge, restoring hydroperiods, natural storage of surface
water, and improving habitat function for fish and wildlife. Recent efforts including
invasive species and prescribed fire management has recruited an abundance of bird
life to the site after large rainfall events, including several listed species of wading
birds that frequent The Indian River Lagoon and The Everglades. The project will
assist in reaching the St. Lucie River and Estuary Basin Management Action Plan
(BMAP) goals.
▪ Status: Project construction is out to bid.
▪ Cost/Funding Partners: Florida Fish and Wildlife Aquatic Habitat and
Restoration Enhancement Section ($170,976) and State of Florida
Department of Environmental Protection ($1,000,000). Total $1,170,976.
o Ten Mile Creek Oxbow Restoration Project at the Richard E. Becker Preserve: Ten Mile
Creek is an impaired tributary contributing to poor water quality in the lower St. Lucie
River and Indian River Lagoon Estuaries. In the early 1900s the North Fork St. Lucie
River and its headwaters, Ten Mile and Five Mile Creeks, were straightened and
channelized for expansion of navigation, agriculture, and flood control. Impacts
associated with the dredging process fragmented the floodplain and severed the
historic oxbows from the main river course. These modifications have exacerbated
downstream water quality and water clarity in areas that historically supported
valued ecosystem components such as oysters and seagrasses. St. Lucie County has
prioritized floodplain acquisition and restoration, as well as reconnecting oxbows to
river. The oxbow reconnection project at the Richard E. Becker Preserve is expected
to improve water quality, water clarity, and reduce both nutrient and suspended
solids prior to reaching the lower estuaries. The project will assist in reaching the St.
Lucie River and Estuary Basin Management Action Plan (BMAP) goals. Over the past
year, the County and its project partners completed the design, engineering, and
permitting for the project and also secured $700,000 in State funding for project
construction.
▪ Status: Project construction is out to bid.

94

Cost/Funding Partners: Florida Fish and Wildlife Aquatic Habitat and
Restoration Enhancement Section ($116,923) and State of Florida
Department of Environmental Protection ($700,000). Total $816,923.
Spoil Islands/Invasive Species/Citizen Engagement and Education:
o Wesley’s Island (SL17) Phase II - Tree Canopy Restoration: Just inside the Port of Fort
Pierce on the Indian River Lagoon, St. Lucie County tackled another phase of
restoration at Wesley’s Island this past year. Together with several partners,
including the Indian River Lagoon National Estuary Program, St. Lucie County
Environmental Resources Department completed the initial restoration phases of
Wesley’s Island in 2017. This involved removing invasive exotic vegetation from the
island and replanting native understory plants and grasses. This past year, with
additional funding by the Indian River Lagoon License Plate Grant, St. Lucie County
completed a native tree canopy restoration to improve both habitat and recreation
on the Indian River Lagoon. This consisted of barging equipment and materials to
the island, establishing native trees, and installing several nesting platforms for
ospreys and wading birds. St. Lucie County matched the funding with volunteer
hours, project coordination, and the construction of an outdoor classroom and the
placement of picnic tables and grills on the island. This phase planted and
established over 90 large trees including cabbage palms, gumbo limbo, sand live
oak, wild lime, and paradise tree. Prior phases established nearly 12,000 native
plants.
▪ Status: Complete
▪ Cost/Funding Partners: St. Lucie County Board of County Commissioners
($65,000), Florida Fish and Wildlife Conservation Commission Invasive
Plant Management Program ($17,000), the Indian River Lagoon National
Estuary Program ($15,000), the Indian River Lagoon License Plate Grant
($35,000), St. Lucie Audubon Society ($500), MMPS Environmental ($1500),
Volunteer in-kind labor (+/- $32,000). Total $166,000.
Stormwater/Impaired Waters:
o DJ Wilcox Preserve – Indian River Lagoon Filter Pond. Over the last year, St. Lucie
County Environmental Resources Department combined funding resources with a
St. Lucie River Issues Team mini grant to design, permit, and construct
enhancements at DJ Wilcox Preserve in northern St. Lucie County. Goals of the
project included converting a man-made pond into treatment wetland, in order to
filter run-off before it reaches the Indian River Lagoon. The project was twofold as it
also improves hydrology in the adjacent freshwater baygall swamp that runs along
the eastside of the natural area. The retrofit will capture up to 50% of the run-off
nutrients from the 32.4-acre drainage basin, which includes portions of Dixie
Highway, Indrio Road, and US1. As part of the project, the pond was recontoured
and replanted with native plants to encourage wading bird foraging, roosting, and
nesting. Five (5) interpretive signs will be installed along the adjacent trailhead
boardwalk to showcase the project and its partners.
▪ Status: Nearing Completion
▪ Cost/Funding Partners: Funding partners include the Florida Fish and
Wildlife Conservation Commission Aquatic Habitat Restoration and
Enhancement Section ($17,000), the St. Lucie River Issues Team (SLRIT)
($38,000), and St. Lucie County ($40,000). Total $95,000.
o San Lucie Plaza Phase II Drainage: The San Lucie Plaza Subdivision comprises
approximately 175 acres and about 250 homes located along the intersection of
North 25th Street and St. Lucie Boulevard adjacent to and slightly upstream of the
▪

•

•

95

o

o

o

confluence of Ft. Pierce Farms Canal 1 and Taylor Creek. A small portion of this area
is located within the Taylor Creek floodplain. The area has poor storm water
conveyances and no storm water treatment or flood attenuation. Water quality of
the runoff from this area is poor and contains debris, sediment and contaminants
such as oil, grease, fertilizers and pesticides, which are being deposited into St Lucie
County’s natural surface water bodies, most notably the Indian River Lagoon.
▪ Benefits: This phase will construct a dry detention area adjacent to Taylor
Creek, as well as installation of drainage and reconstruction of the roadways.
The proposed storm water conveyances and treatment area will reduce
discharge of untreated water and pollutants into the Indian River Lagoon.
▪ Status: Complete
▪ Cost: $1,290,000
Harmony Heights Phase 1-B: Harmony Heights is a 300+ acre subdivision located in
unincorporated St. Lucie County northwest of the City of Ft. Pierce. The subdivision
is bounded to the north by the Ft. Pierce Farms Water Control District (FPFWCD)
Canal No. 1, by 41St Street to the east, by South Florida Water Management District
(SFWMD) C-25 Canal to the south and by Keen Road to the west. Surface water
runoff patterns are generally from the central portion of the project area (Juanita
Avenue) to both the north and south. Due to the lack of stormwater management
infrastructure, stormwater generally builds up on the surface and flows into various
depressional areas both adjacent to the roads and in rear-lot areas. These
depressions sheet flow toward cross drain culverts and eventually into existing
roadway swales that are more evident toward the northern and southern roadways.
The swales eventually convey flow to 13 primary outfall structures that discharge
into the two canal systems. The roads in the subdivision are generally unpaved with
the exception of Juanita Avenue and San Diego Avenue. The subdivision was divided
into 5 phases to facilitate design and construction.
▪ Benefits: The Phase 1-B portion of the project includes approximately 20
acres and is bounded by Juanita Avenue to the South, Fort Pierce Farms
Canal 1 to the North, N 43rd Street to the west, and N 41st Street to the east.
New dry detention areas and stormwater infrastructure will be installed,
and approximately 1.5 miles of roadway will be constructed.
▪ Status: Under Construction
▪ Cost: Fiscal Year 2019 $128,599.07
▪ Total Estimated Cost $357,952.91
Lakewood Park Stormwater: The Lakewood Park subdivision is one of the largest
residential areas within unincorporated St. Lucie County and comprises
approximately 1,700 acres. In 1988, the neighborhood had drainage improvements
performed utilizing the MSBU process. Much of the original infrastructure installed
in Lakewood Park has reached the end of its expected service life. Many roadway
cross drains have failed, canal outfall pipes hare corroded, and inlets have become
unserviceable.
▪ Benefits: The County will replace significant portions of the drainage
improvements and make reasonable adjustments where sound engineering
judgement deems them necessary.
▪ Status: Under Design
▪ Cost: Fiscal Year 2019 - $102,145.00 – MSBU
▪ Total Estimated Cost – $1,150,000.00 – MSBU
Paradise Park Phase 4: St. Lucie County has been improving phases of the Paradise
Park subdivision since 2005, utilizing both contractors and more recently, County
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construction crews. These improvements include installation of stormwater
drainage conveyance systems and dry detention areas, improvements to the
roadways, and improved driveway accesses. The Paradise Park subdivision was
built in the 1960’s with little attention toward preventing debris, sediment and
contaminants such as oil, grease and fertilizers from draining into adjacent canals
and the nearby Indian River Lagoon (IRL). Three of the five phases of Paradise Park
have been constructed, with the 4th phase starting construction in 2016.
▪ Benefits: The final phase of Paradise Park will improve the drainage area
bounded by Woodward Drive to the north, Juanita Ave to the south, N 21st
Street to the east and N 25th Street to the west.
▪ Status: Complete
▪ Cost: Fiscal Year 2019 - $604,374.02
▪ Total Cost - $1,844,078.06
Melville Road Stormwater Improvement: The Melville Road project will provide flood
attenuation and water quality improvement for 175 acres of poorly draining
residential homes located in White City, between US1 and Oleander Avenue, south
of Midway Road, approximately 180 parcels in total. Residents observe flooding
along Melville Road and connecting off-streets during major storm events. In
particular, the intersection of Melville Road and Russo Road as well as Melville Road
and Noa Road are noticed to have significant flooding. The existing drainage system
along Melville Road consists of shallow swales and ditches leading to either the
North Saint Lucie River Water Control District’s (NSLRWCD) C19 Canal, or to the
Oleander Avenue drainage system, both of which eventually drain into the North
Fork of the Saint Lucie River.
▪ Benefits: Phase 1 of the Melville Road project includes the paving of a 0.6mile section of Melville Road and construction of a stormwater system to
serve the eastern portion of the neighborhood, including a new pond on a
14-acre parcel purchased by the County in 2016. Future phases will address
the internal roadways, and the western portion of the neighborhood. The
stormwater management system will consist of a water quality treatment
train. The runoff from the neighborhood will be routed to grassed roadside
swales, pipes and inlets. These will cascade into a shallow dry retention
area prior to entering the wet detention pond. The control structure for the
pond outfall is designed to provide a section of wet retention with a bleeder
set at 9” above the wet season water table. The pond’s pool volume will
provide additional water quality treatment for nitrogen and phosphorus
removal prior to discharge to the NSLRWCD Canal 19 system. The vegetated
littoral zones along with deeper pockets of water will provide additional
water quality treatment in the pond. Using the University of Central Florida
(UCF) BMP-Trains model we have calculated that water quality treatment
train of this project is expected to remove the following nutrients from the
runoff of this neighborhood:
▪ 98% of nitrogen – 787 lbs./year removed
▪ 91% of phosphorus -145 lbs./year removed
▪ Status: Permitting finalization by End of April 2020 and Construction
Expected to begin October 2020
▪ Cost: Fiscal Year 2019 - $105,080.05
▪ Total cost to date - $775,462.77
▪ Total Estimated Cost- 2, 000,000.00
▪ Funding Partner: FDEP SWAG GRANT $1,000,000.00
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Martin County Partners:
MARTIN COUNTY GOVERNMENT (PUBLIC WORKS DEPARTMENT):
CCMP Vital Signs: Citizen Engagement and Education, Wastewater, Impaired Waters, Stormwater,
Trash Free Waters, Forage Fishes, Commercial and Recreational Fisheries, Hydrology and
Hydrodynamics, Living Shorelines.
• Citizen Engagement and Education:
o Be Floridian Now. Together, we Floridians can protect our fun by saving our rivers,
lakes, and estuaries one yard at a time. Be Floridian Now advocates for Floridafriendly lawn practices that help reduce pollutant loads in stormwater runoff. Be
Floridian Now is co-branded as the east coast version of Tampa Bay Estuary
Program’s original and brilliant Be Floridian program. The Tampa Bay partners
graciously allowed the east coast partners to customize the Be Floridian website for
Florida’s east coast. Be Floridian Now is sponsored by the Indian River Lagoon
National Estuary Program, the South Florida Water Management District, Martin, St.
Lucie and Volusia Counties, the Cities of Port St. Lucie, Stuart, and Fort Pierce, and the
Town of Sewell’s Point. The program is coordinated by the Marine Resources Council.
• Wastewater/Impaired Waters:
o Through Martin County’s Septic to Sewer (S2S) Conversion Program, our goal is to
connect homes and businesses currently on septic systems to the county’s wastewater
collection and treatment system. The reduction and elimination of septic systems is
one way we can proactively improve the health of our local waterways, inclusive of
the St. Lucie Estuary and Indian River Lagoon. The Martin County Septic to Sewer
(S2S) Conversion Program is a long-term initiative that launched in the spring of 2015
and is being completed in phases, beginning with properties in areas where engineers
have determined the need is greatest. Martin County has committed to converting
10,000 septic systems to sewer in the next decade. Last year, the County converted
approximately 1,200 septic systems to sewer.
• Stormwater/Impaired Waters:
o The Willoughby Creek Stormwater Treatment Area (STA) is a 10-acre stormwater
treatment area that provides water quality treatment through the use of native
vegetation. The project consists of capturing and diverting runoff from portions of the
Stuart airport, Martin County Fair Grounds, Martin County Field Operations
compound and school bus depot, in addition to businesses along US 1 between Indian
Street and Monterey Road. This project provides 40 acre-feet of water quality
treatment that benefits the downstream Manatee Pocket and Indian River Lagoon. It is
estimated that this project will decrease Total Nitrogen (TN) pollutant loads by 35%,
Total Phosphorus (TP) by 60% and Total Suspended Solids (TSS) by 85%. Another
objective of this project was to alleviate the high potential for culvert failure that
would cause significant environmental impacts and flooding. The project was
completed in early 2020 and the total cost is approximately $2.3 million.
• Trash Free Waters:
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From March 2019 – February 2020, the Keep Martin Beautiful cleanup program
prevented over 6,300 pounds of trash from entering our waterways.
o From March 2019 – February 2020, Martin County Field Operations staff prevented
372 tons of trash, debris, and sediment from entering our waterways through
drainage system vacuuming and street sweeping practices.
Forage Fishes/Commercial and Recreational Fisheries/Hydrology and
Hydrodynamics/Living Shorelines:
o Jensen Beach Impoundment Hydrologic Restoration Project. Jensen Beach
Impoundment contains over 150-acres of mangrove tidal swamp that provides critical
fisheries habitat along the Indian River Lagoon. 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. By restoring
hydrology and improving connectivity between the Jensen Beach Impoundment (150acres) and Indian River Lagoon the project will create conditions favorable for reestablishment of mangroves in the 50-acres where they were lost. The County has
recently secured funding for the next four years from both state and federal partners
for the restoration and enhancement of the project area. This will include the
installation of four new culverts to the south cell, dredging activities, and intensive
monitoring to restore connectivity and improve fisheries.
o Jensen Beach Impoundment Parking Area. In early March of 2020, the County
completed a new pervious parking area, canoe/kayak launch, and Pavilion on the NE
corners of Jensen Beach Causeway. The intent of the project was to improve parking,
reduce erosion, protect Johnsons critical sea grass habitat while providing additional
recreational opportunities to the Indian River Lagoon.
o

•

GUARDIANS OF MARTIN COUNTY / THE TREASURED LANDS FOUNDATION / THE
CONSERVATION FUND:
CCMP Vital Signs: Land Conservation, Connected Waters, Invasive Species, Hydrology and
Hydrodynamics.
• Land Conservation/Connected Waters/Invasive Species/Hydrology and
Hydrodynamics:
o The Guardians of Martin County, the Treasured Lands Foundation and The
Conservation Fund have teamed up to spearhead a land conservation program that
will permanently conserve thousands of acres in a low-lying ecological corridor
situated east of I-95 and west of Hobe Sound called the Loxa-Lucie Headwaters
Initiative. First proposed in 1996 and known as the Loxahatchee Greenway, the
concept of connecting Jonathan Dickinson State Park (JDSP) to Atlantic Ridge Preserve
State Park (ARPSP) has expanded into today’s effort to protect an ecological corridor
that is vulnerable to various impacts. The proposed acquisition will connect the
headwaters of the Loxahatchee and St. Lucie rivers and form a permanently preserved
area for native plants and wildlife that will connect a land mass of nearly 70,000 acres.
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
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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. 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 land conservation initiative,
which has begun as a collaboration between non-governmental environmental
conservation organizations has identified a short-term goal of acquiring a single twomile long property adjacent to Bridge Road, and foresees future support from Martin
County and the State of Florida to complete larger acquisitions, hydrologic restoration
and property management.
Fundraising has begun for a key 140-acre tract that has been identified as Acquisition
Phase 1A. It is expected that acquisition costs can be raised for this parcel without the
need for financial support from governmental entities and can be completed in 2021
or 2022. Modifications to the existing Pal-Mar and Atlantic Ridge Ecosystem Florida
Forever projects are being sought and are 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: https://theguardiansofmartincounty.com/loxa-luciepresentation/

SOUTH FLORIDA WATER MANAGEMENT DISTRICT (SFWMD):
CCMP Vital Signs: Connected Waterways, Stormwater, Impaired Waters, Invasive Species, Harmful
Algal Blooms, Spoil Islands, Living Shorelines, Wastewater. Monitoring and Data Sharing, Wetlands.
• Connected Waterways:
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).
o As part of the ongoing effort to maximize water storage in the greater Everglades
system, the SFWMD continues to partner with agencies and private landowners to
bolster the Dispersed Water Management (DWM) Program. Storing or treating water
on public and private lands is one tool to help reduce the amount of water flowing into
Lake Okeechobee and/or discharged to the St. Lucie and Caloosahatchee estuaries
during times of high-water conditions throughout south Florida. In 2018, the SFWMD
led effort to plan, implement, and/or operate one Florida Ranchlands Environmental
Services Project (FRESP), 14 Northern Everglades Payment for Environmental
Services (NE PES) Projects, two water farming projects, six large Northern Everglades
Public Private Partnership (NE PPP) projects, and two projects on District lands. Since
its inception in 2005, the DWM Program’s estimated average annual
storage/treatment volume has grown to more than 123,000 acre-feet per year in
Operation and Maintenance with an additional estimated average annual
storage/treatment volume of over 224,000 acre-feet per year in the planning,
design/permitting, or construction phase.
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Northern Everglades Public Private Partnership – Caulkins Water Farm. The Florida
Legislature directed the Florida Department of Environmental Protection (FDEP) and
the South Florida Water Management District (District) to implement projects on
private agricultural lands to store and treat water in the northern everglades
consistent with the legislative objectives in Sections 373.4595 and 373.4591, Florida
Statutes (F.S.) FDEP identified six water quality improvement projects to implement
these legislative objectives through the Northern Everglades Public Private
Partnership (NE PPP) program. These projects will retain rainfall, store or treat excess
surface water from the regional canal system to help address nutrient loads in Lake
Okeechobee and the Caloosahatchee and St. Lucie rivers and estuaries. One of the six
NE PPP projects, Caulkins Water Farm Expansion (CWFE) became operational in
December 2017. CWFE was one of the original three pilot projects to test the theory of
using fallow citrus for water farms as an interim measure to reduce excessive
discharges to coastal waters. CWFE has been expanded from 400 acres to 3000 acres.
The annual average storage volume for CWFE is estimated at 60,000-acre feet/year
withdrawn from the C-44 canal, located in Martin County, when excess water is being
discharged to tide.
o Northern Everglades Public Private Partnership – Bluefield Water Farm. The Project
was approved by the governing board in December 2018 and is currently completing
its Federal permits. It is a 6,100-acre fallow citrus grove located off the C-23 and is
expected to store approximately 28,000 acre-feet of excess water annually.
o Northern Everglades Public Private Partnership – Scott Water Farm. The Project was
approved by the governing board in December 2018 and is currently completing its
Federal permits. It is a 7,400-acre fallow citrus grove located off the C-25 and is
expected to store approximately 29,000 acre-feet of excess water annually.
o Allapattah Wetland Restoration Project - Parcels A, B & C. Located in the C-23 basin,
this 12,000-acre hydrologic restoration project in Martin County is currently under
construction. This restoration project is located on District lands and implemented
through partnership with the USDA’s Natural Resources Conservation Service. Once
operational, this project is estimated to store up to 13,000 acre-feet of excess water
annually.
o Northern Everglades Payment for Environmental Services – Adams-Russakis Ranch.
Located in the C-24 basin, this 1,000-acre project in Okeechobee and St. Lucie
Counties is currently under construction. Once operational, this project is estimated to
store approximately 500 acre-feet of excess water annually.
Monitoring and Data Sharing:
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. In 2019, this program included an
updated map of the St. Lucie Estuary oyster reefs. Data are reported in the 2019
Everglades Report Card and System Status Report (SSR) on
www.evergladesecohealth.org and in the annual South Florida Environmental Report
(SFER) https://www.sfwmd.gov/science-data/scientific-publications-sfer.
o The SFWMD Coastal Ecosystems Section (CES) is currently doing research on the effects of
low-level dry season freshwater releases into the estuary on the productivity in the
oligohaline zone of the estuary.
Harmful Algal Blooms:
o

•

•
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A phytoplankton study that began in January 2019 continues through 2020 to better
understand the abundance, distribution, and species composition of phytoplankton in
the St. Lucie Estuary among seasons and under different flow and salinity regimes.
Impaired Waters/Stormwater:
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 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).
o 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.
o The Florida Department of Environmental Protection took over the
administration of the Issues Team contracts in 2015.
o Current Issues Team projects administered by the District are as follows:
1. DJ Wilcox Preserve – Indian River Lagoon Filter Pond: The primary focus of
this project is to redirect runoff and surface water that collects in the
western perimeter ditch into an existing manmade pond near the trailhead
boardwalk. This will repurpose the pond to provide attenuation and
filtering of non-point source nutrients prior to flowing into the
impoundment and Indian River Lagoon.
o C-44 Reservoir and Stormwater Treatment Area
o Now under construction by the South Florida Water Management District and
the U.S. Army Corps of Engineers, the St. Lucie River (C 44) Reservoir and
Stormwater Treatment Area (STA) project in Martin County will improve the
timing and water quality of flows to the St. Lucie Estuary.
o The SFWMD is building the 6,300-acre STA, its associated features and the
reservoir pump station. State-funded construction of these major components
will be complete in late 2020. The Corps completed some critical project works
in 2014 and started construction on the 3,400-acre, deep-storage reservoir in
November 2015. Completion of the reservoir is expected in 2021.
o

•

o

The project will capture 65 percent of the average annual stormwater runoff in
the C 44 basin. The reservoir will hold up to 50,600 acre-feet, or 16 billion
gallons, of water at an average depth of 15 feet. Pumping capacity for the
reservoir pump station will be 1,100 cubic feet per second, or about 717 million
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gallons per day. The STA will include 32 miles of berms, 30 miles of canals and 6
3 structures.

•

•

•

Invasive Species/Spoil Islands/Living Shorelines:
o 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.
o Indian River Lagoon License Plate projects currently under contract are as follows:
1. Wesley’s Island – Phase 2 in St. Lucie County: The first phase of this project
involved removing exotic vegetation and replanting groundcover. Phase 2 will
involve transporting and establishing larger native canopy trees on the island in
strategic locations. Canopy establishment in strategic locations on the island
will improve habitat for wildlife including resident and migratory birds and will
ease recreational pressures in sensitive locations.
o Indian River Lagoon License Plate project that was completed in FY2019 include:
1. Resiliency of Living Shorelines in Martin County: The project will utilize new
planting methods to augment existing, permitted Living Shorelines increasing
the resiliency of the plantings. It also plans on increasing the propagation of
shoreline vegetation within the existing mangrove and marsh nursery.
Wastewater/Impaired Waters:
o Indian River Lagoon License Plate projects that were completed in FY2019 include:
1. Septic to Sewer Conversion of Harbor Road South in Martin County: This project
will result in six properties on the banks of the Indian River Lagoon being
converted from individual septic systems to the regional sanitary sewer system.
2. Septic to Sewer Conversion of Island Country Estates in Palm Beach County:
This project will result in 38 properties very near the Loxahatchee River being
converted from individual septic systems to the regional sanitary sewer system
Wetlands:
o Indian River Lagoon License Plate projects that were completed in FY2019 include:
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1. Riverbend Park Culver/Water Control Structure Replacement Project in Palm
Beach County: This project will replace a 30-year-old damaged culvert/water
control structure used to manage the flow of water out of the park allowing the
Park’s wetlands to naturally cleanse the water prior to discharge into the
Loxahatchee River.
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Section C.2 Work Plan Projects Section C.2 Work Plan Projects FY 2016-2017
Activity

1

2

3

Project
Partners

CCMP Action
Plan & Priority

Project Title and Abstract

Harmful Algal Blooms in the Indian River Lagoon:
Deliver lagoon wide monitoring for the presence of
harmful algal blooms (HABs). Ten strategically located
FAU-Harbor
sites will be sampled two times per month for
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
Florida
program microalgae identification and HABs lagoon
wide.
Outcome: Protect human health. Better understand the
mechanism of HAB events in the IRL.

IRLNEP
Management
Conference

CWA320
Funding FY
2020

Harmful Algal Bloom Science - Enhanced
Coordination, Collaboration and Communication:
Project funded by a FY 2020 supplemental EPA grant
($25,000).
Harmful Algal Output: Establish a IRLNEP HAB task force ("ALGAL
Blooms (Critical); BLOOM CONSORTIUM") to provide strategic guidance
Monitoring/Data for enhanced HAB science, coordination, response and
Sharing (Serious) water quality restoration activities.
Outcome: Enhanced communication, coordination and
cooperation among HAB scientists throughout the IRL
watershed and the State of Florida.

$

$

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

CWA 320
Funding
Amended from
CE00D36215

80,000.00 $

25,000.00

50,000.00

$

$

Project Deliverables

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
20,000.00
quality parameters will be collected concurrently
with the HAB data that include water
temperature, salinity, oxygen concentration,
Secchi depth, and chlorophyll a.

-

-

Project Start
Date /
Completion
Date

10/1/201909/30/2020

Project Status

On schedule. Routine
monitoring in progress.
First quarter completed
and invoiced

Convene the IRLNEP HAB task force. Develop 1page fact sheets. Convene IRLNEP HAB science
summit. Consolidate and communicate
knowledge.

On schedule, Algal Bloom
Consortium established
and 1st meeting held. 1
page infographics in
development. HAB-related
science guest speakers
10/01/2019 participate in IRLNEP
09/30/2020
Management Conference
Meetings HABs and Ocean
Acidification (February);
Brown tide (scheduled for
May; rescheduled due to
COVID).

Develop comprehensive lagoon-wide habitat
restoration plan.

On schedule. A Draft Table
of Contents and report in
10/01/2019 - development. An additional
09/30/2020 year of partial funding is in
this FY 2021 EPA workplan
proposal.

Activity

4

5

6

7

Project
Partners

CCMP Action
Plan & Priority

Project Title and Abstract

Applied
Ecology

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

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.

Smithsonian
Institution

Wood
Environment
and
Infrastructure
Solutions, LLC

IRLNEP

Biodiversity
(Serious)

CWA320
Funding FY
2020

$

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
nutrient budget for the IRL, providing data for BMAP and
Atmospheric
RAP updates and evaluating nutrient deposition trends.
$
Deposition
Output: Continued data collection and monitoring
(Undetermined)
station maintenance.
Outcome: Evaluation of the need to expand the scope
and scale of atmospheric deposition data collection.
Citizen
Engagement &
Education
(Serious); Trash
Free waters
(Serious);
Science,
Technology &
Innovation
(Undetermined)

Special Projects Coordinator: Funding will support
the salary for a Special Projects Coordinator for the
IRLNEP.
Output: The Special Projects Coordinator will focus on a
number of administrative and CCMP program priorities
in FY 2019-2020.
Outcome: This new position is viewed as an essential
and long-term commitment to successful IRLNEP
program and CCMP implementation.

$

25,000.00

25,000.00

25,000.00

60,000.00

CWA 320
Funding
Amended from
CE00D36215

$

$

$

$

Project Deliverables

Project Start
Date /
Completion
Date

Project Status

Acquire, synthesize and apply data to develop
lagoon-wide GIS maps of key assets of interest.

On schedule. GIS maps
standardized to align with
10/01/2019 - IRLNEP brand. Seagrass
09/30/2020 maps delivered.
Conservation lands and
assets are in development.

Update and deliver a new and improved IRLNEPSmithsonian IRL Species Inventory website.

On schedule. The new
species inventory database
is in development.
Smithsonian Marine Station
is developing the database
and converting species
10/01/2019 - information to be
09/30/2020 compatible with the NSFfunded Symbiota portal to
increase data sharing.
IRLNEP has purchased the
URL and will host the new
site when it is ready for
launch.

-

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

On schedule. Regular
monitoring continues with
10/01/2019 - improved coordination
09/30/2020 among partners. The first
quarter has been
completed and invoiced.

-

Expand IRLNEP program productivity and
efficiency by hiring a multi-skilled individual to
supervise special projects including IRLNEP
Management Conference oversight, ADA
compliance and oversight on special projects as
assigned by Executive Director.

On schedule. Special
projects coordinator hired
through competitive
10/01/2019 - interview process. This
09/30/2020 action addresses EPA
concerns about IRLNEP
staff size identified in most
recent Program Evaluation.

-

-

Activity

8

9
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CWA320
Funding FY
2020

Project
Partners

CCMP Action
Plan & Priority

Marine
Resources
Council

One Lagoon Boater's Guide: This project will update
and develop a new IRL Boaters Guide with a focus on
Lagoon Friendly™ boating practices, safety and enhanced
information sharing with the IRL boating community.
Marinas and
$
Boating (Serious) Output: Development of a new IRL Boaters Guide with
updated maps.
Outcome: Enhanced Lagoon-Friendly boating practices,
safety and awareness.

Florida Atlantic
UniversityHarbor Branch
Oceanographic
Institute

Applied
Ecology

Project Title and Abstract

Monitoring &
Data Sharing
(Serious)

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.

State of the
Lagoon

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.

75,000.00

50,000.00

50,000.00

CWA 320
Funding
Amended from
CE00D36215

$

$

$

-

-

-

Project Deliverables

Project Start
Date /
Completion
Date

Project Status

Develop a lagoon-wide boaters guide that is
camera ready for printing and distribution in both
printed and on-line format.

On schedule. MRC held a
workshop with FWRI and
numerous volunteers.
10/01/2019 - FWRI is coordinating all
09/30/2020 GIS map development.
Volunteers are assisting
with ground-truthing asset
locations.

Develop a comprehensive, coordinated and fully
integrated Lagoon-wide monitoring plan that
identifies existing capacity and assets, gaps, and
opportunities. Plan will also develop cost
projections to assist in funding initiatives.

On Schedule. A draft Table
of Contents has been
developed and report
narrative is in
development. A technical
advisory group has been
10/01/2019 - assembled to assist HBOI.
09/30/2020 The IRL network of
monitoring sites is being
identified and evaluated.
An additional year of
partial funding is in this FY
2021 EPA workplan
proposal.

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

On Schedule. A draft table
of contents has been
completed. A draft strategic
work plan has been
10/01/2019 - developed to guide actions
09/30/2020 and deliverables for this 45 year project. A technical
advisory group has been
established and is currently
reviewing the document.

Activity

Project
Partners

CCMP Action
Plan & Priority

Project Title and Abstract

CWA320
Funding FY
2020

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
CCMP
writing technical support to IRLNEP Management
Strategies, T.
Implementation Conference stakeholders and partners.
$
Pinney and
and Financing Output: Identify new grant opportunities and provide
Associates, and
(Critical)
technical grant writing support to local governments and
Angie Brewer
community partners at no cost to them.
Inc.
Outcome: Build grant writing technical skills and
capacity among IRLNEP partners. Increased revenues for
IRL restoration, stewardship and community outreach.

13

IRLNEP Technical Support of Conferences and
Workshops: Funding assists IRLNEP science and
community partners to develop and deliver high quality
conferences, workshops and symposia that are aligned
CCMP
with CCMP priorities.
Implementation
$
Output: Expand community outreach and education;
and Financing
provide technical support to build capacity for high
(Critical)
quality IRL events that align with CCMP priorities.
Outcome: Build community outreach capacity within the
IRL CCMP that integrates the sharing of knowledge
across the 32 IRL Vital Signs.

IRLNEP and
Management
Conference
Partners

Citizen
Engagement &
Education
(Serious)

75,000.00

50,000.00

25,000.00

CWA 320
Funding
Amended from
CE00D36215

$

$

$

Project Deliverables

Continue strategic delivery of the One Lagoon One Community - One Voice Mission and Brand
42,726.00
through a comprehensive and coordinated
communication strategy.

Project Start
Date /
Completion
Date

Project Status

On schedule. 2020 IRL
Calendar produced and
distributed. 2019 Annual
Report produced and
distributed. Multiple CCMP
Vital Sign videos in
10/01/2019 - production. A
09/30/2020 comprehensive brand
engagement plan was
established earlier this FY.
This brand engagement
initiative is envisioned as a
continuing IRLNEP
contract with IDEAS Inc.

-

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.

On schedule. Local
community and partner
interest to use the IRLNEP
grant services opportunity
is growing based on
previous successful grant
10/01/2019 application that have
09/30/2020
delivered high returns to
our partners. A surge of
grant writing services this
FY should lead to
expenditure of all budgeted
funds for this FY.

-

Deliver support for scientific conferences and
workshops that expand knowledge, appreciation
and public support for IRL restoration and
stewardship.

On schedule. The Covid-19
pandemic may require
10/01/2019 - delay/rescheduling of some
09/30/2020 events. Project status will
be reevaluate on a monthto-month basis.

Activity

14

Project
Partners

IRLNEP

CCMP Action
Plan & Priority

Project Title and Abstract

CWA320
Funding FY
2020

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.

10,000.00

Total $

625,000.00

CWA 320
Funding
Amended from
CE00D36215

$

-

Project Deliverables

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.

Project Start
Date /
Completion
Date

Project Status

The Covid-19 pandemic
caused cancellation of
scheduled EPA/ANEP
Spring meetings in
10/01/2019 Washington DC. The
09/30/2020
IRLNEP will reevaluate
project status and travel
restrictions on a month-tomonth basis.

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 2021 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
50% reduction in seagrass coverage, threatening both estuary 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 2021
Work Plan Implementation
At the present time, all IRLNEP Work Plan projects are being implemented on schedule and
within budget. IRLNEP staff is in continuous communication with the project leads to ensure that
project outputs and outcomes are achieved. This is the second 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 7,
2020. A detailed Business Plan that includes all the projects and CCMP implementation including
this workplan for FY 2021 has been developed. The Business Plan and detailed budget are
attached as addenda to this FY 2021 Work Plan. The EPA workplan priorities for FY 2021
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 2021 include:

EPA Workplan Outputs – multiple deliverables detailed in the Work Plan herein ($662,500)

IRL COUNCIL STATE AND LOCAL COST-SHARE CONTRIBUTION:
In addition to the EPA workplan proposal, the IRL Council has appropriated an additional
$1,049,812 of state and local funding to implement water quality and habitat restoration
projects, ($585,158) to administer all aspects of the IRLNEP program with a modest cash
reserve ($83,249). Total program operating expenditures and reserves is budgeted at 31%
of the total $2,405,719 in budgeted expenditures.

In FY 2021, 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
2021 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.
110

FUNDING:
Gratefully and most appreciated, the IRLNEP saw its first increase in federal
appropriations for FY 2021 and there is hope that reauthorization could allow for future
increases. 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. The IRLNEP has focused its Annual Report on
documentation of Return on Investment value (ROI) to our partners and stakeholders.
There is a strong positive correlation to increased partner support each year since the
inception of the IRL Council. In the first-year funding was a 1:1 match. Now in the 6th
year the match is 10:1. Efforts by staff have helped craft state legislation to aid in Lagoon
restoration. Senate Bill 712 for the clean waterways act passed the senate and is
currently being considered by the Florida House of Representatives.
A recent example of the IRLNEP strong positive influence was technical assistance to the
Brevard County voter approved “Save Our Lagoon” sales tax referendum that is now
generating $40 million annually until 2028 dedicated to IRL restoration.

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. The good news is the IRL had a reprieve in FY 2020
from extensive Algal Blooms and some recovery was noticed, however the IRL is still
extremely vulnerable and 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. The IRLNEP must strive to be
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
FY 2020 Travel
Funds
Personnel

Travel Dates

Purpose

Location

Kathleen Hill

9/30/2019-10/4/2019

Delaware NEP Meeting

Dewey Beach, DE

$1,232.41

Duane De Freese

9/30/2019-10/4/2019

Delaware NEP Meeting

Dewey Beach, DE

$1,108.21

Daniel Kolodny

9/30/2019-10/4/2019

Delaware NEP Meeting

Dewey Beach, DE

$1,517.28

Kathleen Hill

2/24/2020-2/26/2020

World Oceans Day

Tallahassee, FL

$555.48

Duane De Freese

2/24/2020-2/26/2020

World Oceans Day

Tallahassee, FL

932.11

Kaylene Wheeler

2/24/2020-2/26/2020

World Oceans Day

Tallahassee, FL

$555.48

Daniel Kolodny

2/24/2020-2/26/2020

World Oceans Day

Tallahassee, FL

$555.48

Total

Cost

$6,456.45

Anticipated travel costs
in FY 2020
Personnel

Travel Dates

Kaylene Wheeler

6/17/2020-6/19/2020

Daniel Kolodny, Duane
De Freese, Kathleen
TBD
Hill, Kaylene Wheeler

Purpose
Location
Florida Stormwater
Sanibel
Annual Conference
Conferences, Talks,
Symposiums and events
TBD
avaialable after COVID-19
restrictions end.
Total

Cost
$1,273.69
$2,269.86
$10,000.00

