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1.0 Executive Summaryand List and Definitions of Acronyms and Abbreviations
1.1 Executive Summary

The Indian River Lagoon is a highly diverse, shallwater estuary of national significance
stretching along 40% of Florida’s east coast. The IRIlocated ina transition zone between
temperate and subtropical zones. The U.S. Environmental Protection Agencydé&stgnated
the IRL as an “estuary of national significance” in 1995. As part of this designte lagoon is
known for its high biological diversity. Furthermore, the IRL's economic value to Flasida
significant. Detrimental inputs from the watershed have increased over therasty ladingto
declines irbothwater quality and the overall health of the IRL. Urbatiag excessive freshwater
releases, degradation of water quality, contaminant loading, loss of habitat (e /gsseEagnd
mangroves), harmful algal blooms, decline of fisheries, and emerging diseasgie mammals
and other biota are increasingly important issues in the IRL.

The One Lagoon Monitoring Plan supmathe Comprehensive Conservation and Management
Plan (CCMP) of the Indian River Lagoon National Estuary Program (IRLNEP), tasf tarONE
VOICE Mission (IRLNEP 2019). One key goal under that missiotiois’coordnate IRL
monitoring, data sharing, and mapping throughout the IRL and its watershed.” Achieving the
CCMPgoals requirsthe development of a coordinated, integrated, andwatiaged monitoring
network in thelRL. This monitoring plan is the first stdpwards thedevelopmenbf such a
network.The One Lagoon Monitoring Plantreats monitoring as an approach todetect and

track metrics of IRL health and to assess and communicate the effectiveness of CCMP
Actions. In addition tothe IRLNEP, other users of this planay include estuarine scientists,
resource managers, urban planners, educators, and the interested public.

This document presents the vision for the One Lagoon Monitoring Plan: A Comprehensive,
Coordinated and Integrated IRL Monitoring Plarhe plan for the Indian River Lagoon
identifies and improves accessibilityto existing assetand gaps in data or analyses, as well as
emerging needs and opportunitiesyith conclusive and specific recommendations for action.
Ideally, this planwill lead to an integrated, comprehensive monitoring network for the IRL that
will:

x provide a comprehensive set of accessible data on conditions and biological ssource

recognzing that data on socioeconomic conditions represent valuable, future additions;

X support the assessment of progress toward consensus targets, including identifyired potent
barriers to succesmd their causes, and how to remove them;

x facilitate adaptive management of the IRL;

X be a resource for the research commumé@gpurcenanagers, and the public interested in
understanding management of the IRL; and

X lead to a healthy lagoon.
Thefirst stepin this projectwas cataloging ongoing monitoring in the IRL for inclusion in the One

Lagoon Monitoring Network. The intent of this effort was to identify ywhioat, where, and when
the data are collectedithin the IRL In addition themonitoring efforts were linked with the
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IRLNEP CCMP vital signs. FAWarbor Branchstaff, with input and approval by the Steering
Committee, develped a questionnaire that was sent out to personnel involved with current IRL
monitoring efforts. The questionnaire requested information on each organization’st curre
monitoring program(s), including a description, general geographic location, thebaaitz
ArcGIS shapefiles depicting study areas/sites, paramateesured, CCMP Vital Signs and
indicators addressed, existence of QA/(@mality Assurance/Quality Contipland willingness

to share the data. Before drafting the Monitoring Plan, the Steering Committeg ddstéday
virtual meeting on November 19, 2020, to share with key members of the IRL research and
management community an initial synthesish&f scope and scaté IRL monitoring activities

and to develop recommendations on how &vance those efforts. To maximize active
participation, interactive surveys were incorporated directly into the workshopeySuwere
presented at the end of each of three presentations which reviewed ongoing monitoheg for t
Water Quality, Healthy Hatats, and Living Resources Vital Signs categories.

With review by the Steering Committee, and as presenteitheaOne LagoonWorkshop,
monitoring projects that met the criteria for inclusion in the One Lagoon Monitdatwork were
organized andligned bythe Vital Signs categories of Water Quality, Healthy Hebjtand Living
Resourcean the IRLNEP CCMP (Section 3.2A total of 66 monitoring projects being
conducted by 24 organizations were identified as curr@rcontributors to the One Lagoon
Monitoring Network (Fig. 4) and include six federal agencies, six state agencig$yree
counties, four universities, and sevenon-governmentl organizations NGOs).

A SWOT analysis wassubsequently conductedon the information gathered on the One
Lagoon Network. From that analysis major strengths include the following:

x IRLNEP has a strong vision for stewardship and restoration needs of the IRL, whidh is we
defined in the CCMP.

x Extensive monitoring of IRL water quality, habitats, and living resources is currently in
place.

X IRL researchers antesourcemanagers have strong capabilities and are committed to
applying them to the stewardship and restoration needs of the IRL.
Weaknesses per the SWOT include:
x The availability of monitoring data collected by the network is variable.

x There is no central website that lists and provides linkdltdiRL monitoring efforts and
how to get the datanetadataand available syntheses/analyses

x The network does not address integration across connected waterbodies and watersheds and
its current components are not structured at similar spampaeal scales.

x Not all IRL Vital Signs are adequately addressed and improvements imthr@toring can
be made.

X There are spatial (geographic) gaps in existing IRL monitoring.

X There are temporal (monitoring frequency) gaps in existing IRL monitoring.



Significant opportunities per the SWOT include:

X Increased use of both established and 21st Century monitoring technologies will expand the
scope, spatial coverage, frequency, quality, and availability of data.

x New partnerships with the private sector will expand IRL monitoring éspeand
resources.

x Greater coordination and integration of effort with oth&RY, especially the other three in
Florida, will strengthen IRL monitoring efforts.

X Preservation of relevant and available IRL legacy data will expand baisgtimaation that
may otherwise be lost.

x Initiation and maintenance of a digital library ptiblications and presentationsll
facilitate distribution of IRL monitoring results and analyses.

x Greater involvement of community (citizen) science initrease the human resource in the
network and broaden the stewardship of the IRL.

x Greater commuiation with and translation of science to community will help garner more
support of the work of the IRLNEP.

Significant threats per the SWOT are:

X The most serious threat to the network is the lack of adequate and sustaintsinong
financing

x Climate chage is a serious threat to the water quality, habitats, and living resources of the
IRL and its monitoring.

Six Priority Action Recommendations are made based on the findings of thigport:

Priority Action Recommendation 1: Establish a One Lagoon Monitoring Network Task Force
to advise the IRLNEP on implementing monitoring that will support IRLNEP’sowigor
stewardship and restoration needs of the IRL.

Priority Action Recommendation 2: Develop a specific financial analgsior the One Lagoon
Monitoring Network.

Priority Action Recommendation 3: Work collaboratively to obtain and deploy resources needed
to maintain, expand, or initiate lofigrm IRL monitoring programs to meet demands of managing
the IRL, with such resources includirfgnding communication, coordination, and collaboration
among those involved in monitoring; ancegter involvement of community (citizen) sdiets

and increased community awareness of IRLNEP.

Priority Action Recommendation 4: Work collaboratively to identify and fill gaps in the data
needed to support management of the IRL, such as:

X Gaps in the parameters or metrics monitored as defatine CCMP’s Vital Signs

x Gaps in locations monitored that prevent rigorous and reliable insights enédfitacy of
management or valuable adaptations



x Gaps in the frequency of monitoring that prevent rigorous and reliable insights into the
efficacy of management or valuable adaptations

x Gaps in the approach to monitoring, e.g., use of 21st century technology, that reduce
efficiency or effectiveness

x Development of a more spatiotemporally integrated monitoring framework to @eate
platform of integrated data and results

x As new monitoring methods evolve, creation of suitable conversion algorithihs tha
compare the two old and new methods to ensure that time aegienaintained

x Development of standard monitoring plan and {pwefject report templates for future
projects to allow for better comparison of results and evaluation of success

Priority Act ion Recommendation 5Work collaboratively to design and implement an array of
approaches that provide access to data, analyses, and interpretations ttiae rdeptands of
managing the IRL, such as:

x Providing consistent and widespread access to datdnegs are collected, reviewed,
accepted, analyzed, and interpreted, e.g., a portal with links to active programs through
IRLNEP and appropriate partners

x Storing and providing access to maps and relevant metadata related to resourdéd.in the
x Storing and poviding access to legacy data with relevant metadata

x Creating a multilayered, integrated database that carsdxd to reveal the interactions of
the many data layers (i.e., environmental variables being measured) in spaogand ti

x Providing a digital library of publications, trend analyses, and presentations

Priority Action Recommendation 6: Work collaboratively to ensure that relevant data are
incorporated into the adaptive management of the IRL, such as:

x Evaluating the status of, and any trends in, r@yameters relative to agreed metrics
x Triggering an appropriate response when data indicate a need
x Evaluating the effects of projects designed to restore the lagoon

x Adaptingaction plans, operations, or monitoring to increase the efficacy of efforttdoere
the lagoon and efforts to document progress

x Demonstrating accountability by making useful and useable information available to the
public, with due regard for the diversity of targeted audiences

The collective outcomes of the Priority Action Recommerations are presented within the
three CCMP outcome categoriesShort-term (1 — 2 years) Medium-term (3 — 4 years) and
Long-term (5 — 10+ years) Every five years, a detailed analysis of the network should be
conducted, including identification of what needs to be changed or imprBuecess metrics
should be linked tandicators and targets for each vital signRLNEP’s CCMP. Monitoring
needshot onlyto document longerm effects of climate change the IRL’s water quality, habitats
and living resources, but al$o serve as a tool to evaluate management actioreldressing
climate change The ultimate outcome of the One Lagoon Network is arobust,
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comprehensive, and integrated system for monitoring thedalth of the IRL that will: provide

a comprehensive set of accessible data on conditions and biological ressupmst the
assessment of progress toward consensus targets, including identifying poterdial toesuccess

and the causes of those barrid¢agjlitate adaptive managemesftthe IRL;be a resource for the
research communityesourcemanagers, and the public interested in understanding management
of the IRL; andead to a healthy lagoon

1.2 List and Definitions of Acronyms and Abbreviations

Al Atrtificial Intelligence
AWT Advanced Véstewateil reatment
BMAP Basin Management Action Plan
CASTNET Clean Air Status and Trend Network
CBP Chesapeake Bay Program
CCMP Comprehensive Conservation and Management Plan
CDOM Colored Dissolved Organic Matter
CERP Comprehensive Everglades Restoration Plan
CHIMMP Coastal Habitat Integrated Mapping and Monitoring Program
COASTSPAN Coastal Shark Population Assessment and Nursery Program
CPUE Catch petJnit Effort
CR County Road
DARPA Defense Advanced Research Projects Agency
DBHYDRO South Florida Water Management DistridEsvironmental @tabase
DDT Dichloro-diphenyl-trichloroethane
DMA Drift Macroalgae
DNA Deoxyribonucleic Acid
DO Dissolved Oxygen
DOl Digital Object Identifiers
ECFRPC EastCentral Florida Regional Planning Council
eDNA Environmental DNA
EPA U.S. Environmental Protection Agency
FACT Network Florida Atlantic Coast Telemetry Network
FAU Florida Atlantic University
FDACS Florida Department of Agriculture ar@bnsumer Services
FDEP Florida Department of Environmental Protection
FDOH Florida Department of Health
fDOM Fluorescent Dissolvedr@anicMatter
FIM Fisheries Independent Monitoring
FISC Florida Invasive Species Council
FIT Florida Institute of Technology
FKH Fish Kill Hotline
FLEPPC Florida Exotic Pest Plant Council
FLUCCS Florida Land Use Cover and Forms Classification System
FOS Florida Oceanographic Society
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FSA Florida Shorebird Alliance
FWC Florida Fish andWildlife Conservation Commission
FWH Fish and Wildlife Health Program
FWRI Fish and Wildlife Research Institute
GIS Geographic Information System
GPS Global Positioning System
HAB Harmful Algal Bloom
HPLC High Pressure Liquid Chromatography
HSI Habitat Suitability Index
HSWRI Hubbs Seaworld Research Institute
ICW Intracoastal Waterway
ICZM Integrated Coastal Zone Management
I00S Integrated Ocean Observing System
IRL Indian River Lagoon
IRLNEP Indian River Lagoon National Estuary Program
IRLON Indian River Lagoon Observatory Network of Environmental Sens
IRLSI Indian River Lagoon Species Inventory
KSC Kennedy Space Center
LBR Legislative Budget Request
LRD Loxahatchee River District
MarineGEO Marine Global Earth Observatory
MCMC Markov Chain Monte Carlo
MDC Marine Discovery Center
MIPS Manatee Individual Photmlentification System
MRC Marine Resources Council
MRIP Marine Recreational Information Program
NASA National Aeronautics and Spa&dministration
NCCA National Coastal Condition Assessment
NCB North Coastal Basins
NCCOS National Centers for Coastal Ocean Science
NEP National Estuary Program
NESEA Northern Estuaries SAV Ecosystem Assessment
NGO Non-GovernmentaDrganization
NOAA National Oceaniend Atmospheric Administration
NPS National Park Service
OIMMP Oyster Integrated Mapping and Monitoring Program
ORCA Ocean Research & Conservation Association, Inc.
PAH Polycyclic Aromatic Hydrocarbons
PAR Photosynthetically Active Radiation
PCB Polychlorinated Biphenyls
PFAS Per and Polyfluoroalkyl 8bstances
PFOA Perfluorooctanoic Acid
pCO2 Partial Pressuref Carbon Dioxide
PFOS Perfluorooctanesulfonic Acid
Pl Principal Investigator
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PMN Phytoplankton Monitoring Network
PVC Polyvinyl Chloride
QA/QC Quality Assurance/Quality Control
QAPP Quality Assurance Project Plan
QARTOD Quality Assurancefdreal Time Ocean Data
RAP Reasonable Assurance Plan
RECOVER REstoration COordination & ERification
SAV Submerged Aquatic Vegetation
SECN Southeast Coast Network
SECOORA Southeast Coastal Ocean Observing Regional Association
SET Surface Elevation Table
SET-MH Surface Elevation Tables Marker Horizons
SFWMD SouthFlorida Water Management District
SIRL Southern Indian River Lagoon
SJRWMD St. Johns River Water Management District
SLE St. Lucie Estuary
SLP Specialty License Plates
SMS Smithsonian Marine Station
SOP Standard Operating Procedure
STORET STOrage and RETrieval
SWIM Surface Water Improvement and Management
SWOT Strengths, Waknesse$)pportunities, and Areats
TCRPC Treasure Coast Regional Planning Council
TMDL Total Maximum Daily Load
UAV UnmannedAerial Vehicles
UCF University of Central Florida
USGS U.S. Geological Survey
VAB Vehicle Assembly Building
WIN Watershed Information Network
WQMN Water Quality Monitoring Network
WWTP Wastewater Treatment Plant
YOY Young-ofyear
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2.0Introduction
2.1 Purpose of the Ond_agoon Monitoring Plan

The One Lagoon Monitoring Plan is a descriptive and strategic document supporting the
Comprehensive Conservation and Management Plan (CCMP) of the Indian River LagooalNati
Estuary Program (IRLNEP), as part of its ONE VOICE Mission (IRLNEP 2019¢. key goal

under that mission i “coordinate IRL(Indian River Lagoojmonitoring, data sharing, and
mapping throughout the IRL and its watershétthieving the goals of the CCMP will require

the development of a coordinated, integrated, and wethanaged monitoring network in the

IRL. The One Lagoon Monitoring Plan treats monitoring as an approach to detect and track
metrics of IRL health and to assess and communicate tbetieéness of CCMP Actionsn
addition tothe IRLNEP, othe prospectivausers of this plan include estuarine scientists, resource
managers, urban planners, educators, and the interested public.

This document presents the vision for the One Lagoon Monitoring Plan: A Comprehensive,
Coordinated and Integrated IRL Monitoring Plame goal is to assemble a comprehensive
monitoring plan for the Indian River Lagoon that identifies and improves accssibility to
existing assets, gaps in data or analyses, emerging needs and opportunities, areti§p
recommendations foraction. This plan should lead to an integrated, comprehensive monitoring
network for the IRL that will:

x provide a comprehensive set of accessible data on conditions and biological ssource
recognzing that data on socioeconomic conditions represent valuable, future additions;

X support the assessment of progress towandensutargets, including identifying potential
barriers to success and itheausesind how to remove them;

x facilitate adaptive management of the IRL;

X be a resource for the research commumé@gpurcenanagers, and the public interested in
understanding management of the IRL; and

X lead to a healthy lagoon.
2.2 Geographic Scope of the One Lagoon Monitoring Plan

The Indian River Lagoon System is generally described as extending from the Ponce de teon Inle
in Volusia County, south to the Jupiter Inlet in Palm Beach County, including its mais:lzasi

Indian River, Banana River, Mosquito Lagoon, and the St. Lucie ESf8BE). The geographic
scope of this monitoring plan, however, is defined by the IRLNEP planning boundary (Fig. 1)
which also includes the southern portion of the Halifax River in Volusia County (added byah for
boundary amendment adopted in 2016).

For the purpose of this monitoring plan, the area within the IRLNEP planning boundary inas bee
divided into six sukbasinsor watershed assessmenttarestablished by the Florida Department

of Environmental Protection (FDEP). They include the Halifax River, Mosquito Lagoon, Banana
River, Northern IRL, Central IRL, and Southern IRL including the St. Lucie EstkayyX).The
monitoring plan does not include the IRL's watershed and upper reachiés mimerous
freshwater tributaries and drainage canals.
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2.3 The Steering Committee and Its Role

A key component of developing this monitoring plan was garnering guidance from a Steering
Committee. Some of the members were identified during the development of thet, prbjée

others were selected, with guidance from IRLNEP staff once the contichdicem awarded.
Representatives from 15 organizations involved in IRL research and managementembthpris
final Steering Committee. Collectively, these individuals have significantrissgpeon various
aspects of IRL monitoring, while also representing the geographic regions BL.thad a diverse
assemblage afrganizations: academia, governmental, and ravegmenta(Table 1).

Table 1. The IRL Monitoring Program Steering Commit  tee

Jeff Beal, Ducks Unlimited

Katie Bowes, Martin County

J. Cho, Bethune-Cookman University

Derek Cox, Florida Fish and Wildlife Conservation Commission
Duane De Freese, Indian River Lagoon National Estuary Program
Warren Falls, Ocean Research & Conservation Association
Austin Fox, Florida Institute of Technology

Dennis Hanisak, FAU Harbor Branch

Jenny Hansen, Brevard County

Chuck Jacoby, St. Johns River Water Management District
Amanda Kahn, South Florida Water Management District
Valerie Paul, Smithsonian Marine Station

Leesa Souto, Marine Resources Council

David Sumner, United States Geological Survey

Linda Walters, University of Central Florida

The Steering Committee provided guidance through all phases of the project, from the
development of a questionnaire, through the planning and execution of a stakeholderpydoksho
the planning, drafting, and review of this report. The Steering Committee had monthiygsee

(n = 10) from March to December 2020. The first meeting was done in person; due tofiie CO
pandemic, the remaining meetings were all done virtually, via Zoom. Following eachteer
Committee meeting, the PPrincipal Investigator¥ent out meeting notes and action items to be
completed during the coming month. Progress on all action items was addressed &tseaglest
monthly meeting.
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3.0 Background
3.1 Indian River Lagoon

The Indian River Lagoon is a highly diverse, shallwater estuary of national significance
stretching along 40% of Florida’s east coast (IRLNEP 2019). The IRL system is @zhgidisree
distinct and connected estuaries (Fig. 1): the Indian River Lagoon, Banana River, and Mosquito
Lagoon. The IRL system extends 251 km (156 miles) from Ponce de Leon Inlet to lheiter

and ranges from 0.8 km (0.5 miles) to 8.0 km (5 miles) wide. The IRL is located in adransiti
zone between temperate and subtropicakgo The surface area of the lagoon is 914 (B&3

miles?), and the surface area of its watershed is 5,9F§X284 miled). The IRL is found in five
counties (from north to south: Volusia, Brevard, Indian River, St. Lucie, and Martin,wath t
additioral counties, Palm Beach and Okeechobee, within the wathrshhose counties have 38
incorporated cities, and approximately 1.6 million residents (IRLNEP 2019).

The IRL is a microtidal system that has limited exchangh thie Atlantic Ocean through five
inlets (from north to south: Ponce de Leon, Sebastian, Fort Pierce, St. Lucie, and Bigpiigr;

Port Canaveradlsoconnects the ocean to the lagoon through an engineered lock system used for
access by maritime vesselsddies and cross currents fraifme Florida Current (sometimes
incorrectly referred to as the Gulf Stream) helps modéhe climate of the IRL and carries more
tropical organisms from the south to the inl&t&ater circulatiorwithin most of the IRL is wind

driven due to the distance between inlets and the small tidal range on the eastloaskaof

The U.S. Environmental Protection Agency (EPA) designated the IRL as anryestueational
significance” in 1995. As part of this designation, the lagoon is known for its high icallog
diversity (Bulletin of Marine Science 1995, Hanisak and De Freese 2021). According to the India
River Lagoon Species Inventory, currently maintained by the Smithsonian Mariroe Sitafiort
Pierce (SMS), more thaf1400 species live in the IRL antsiwatershed. Furthermore, the IRL’s
economic value to Florida is quite significant (~$7.6 billion, ECFRPC and TCRPC.2016)

IRL Water Quality Issues

Detrimental inputs from the watershed have increased the last century which has led to
declines in vater quality anchealth of the IRL. Urbanization, excessive freshwater releases,
degradation of water quality, contaminant loading, loss of habitat (e.g., seagrassasgruyes),
harmful algal blooms, decline of fisheries, and emerging diseases iremaummals and other
biota are increasingly important issues in the IRL (Sigua et al. 2000, Sime 2008t &e2006,
Taylor 2012, Phlips et al. 20,1Phlips et al. 2015, Lapointe et al. 2015, Breininger et al. ,2017
Adams et al. 2019, Morris et al. 2022hlips et al. 2022), as they are throughout the world’s
estuaries and coastal waters (Kennish 2002, Lotze et al 2006). Given these chatayatipn of

the IRL represents a pressing need (IRLNEP 2019).

The IRL is at or past its tipping poiahdhas experienced a dramatic shift from a system dominated

by benthic macrophytes (or submerged aquatic vegetation = SAV) to one dominated by
phytoplankton (planktonic microalgae). This “phase shift” began in the northern IRlWiiod a
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then unprecedented algal bloom in 2011 (often referred to as the “superbloom”) composed
primarily of an unidentified nanoplanktonic chlorophyte, followed by a brown tideicdoumbra
lagunensisn 2012 (Gobler et al. 2013; Kang et al. 2015; Phlips et al. 2015). Thesashtoul

the resultant decline in seagrass far exceeded any past events in regard to gesuziapbioom
intensity and duration, and rate and magnitude of seagrass loss (Kamerosky et ard@ibhg

a modest recovery of seagrass from 22035, blooms of brown tide returned in the northern IRL

in late 2015 and 2016 which further exacerbated the loss of seagrass and causee fishdsk
(http://www.cnn.com/2016/03/25/us/floridesh-kill ). Meanwhile, in the southern part of the IRL
systemmajorLake Okeechobee discharges into the St. Lucie Estuary (SLE) have occurred every
3-5 years for decades, with increasing impacts to seagrdssdyesster refgs, and other biological
resources in th8LE and nearby IRL (Chamberlain and Hayward 1996; Sime 2005; Lapointe et
al. 2012). Impacts of the 2016 discharge lasted for 9 months, resulting in blooms of toxic
cyanobacteriaMicrocystis Gearin 2016) and loss of seagrass in the southern IRL. While the shift
in the IRL over the last decade from a mesotrophic, seagominated system to a eutrophic,
microalgal dominated system appears to be quite sudden, the multiple stressansttitrted to

this change have been building for more than a century.

Connecting Users to IRL Data Initiative

In 2015, FAU Harbor Branch launched t@ennecting Users to IRL Data Initiatigelanisak and
Adams 2016) to examine how IRL scientific data are collected, translated, aed slith users
and how to improve those processes. A workshop was convened on December 7-8, 2015. Prior to
that workshop, its Steering Committee developed and distributed a survey to 450 cadledtors
users of data on water quality and biology. More than 95 data collectors and/or useentiegres
academia; noiprofit organizations; private sector businesses; and fed&te, and local agencies
completed the surveyresults revead what datawere available and what new pathways (e.g.,
social mediaweb publishing, file sharing and storagejuld allow more effective data sharing
and dissemination to end users. At the workshop, 80 invited participants representelg$tater
and local agencies, academia, {poafit entities, elected officialsand the business sector
(including estuarine scientists, urban planners, weather forecasteygrceesnanagers, and
educators), shared their expertise about when, how, what, where, and which data szl colle
translated, and shared.

The 2015 IRL Data Itiative identified several major sampling efforts thlauld form an
integrated monitoring program for the IRL. These efforts are partnerships ¢agura water
guality and organisms from microbes to manatees, with frequencies that ramgeofrtinuous
(typically hourly) to monthly annual,or longer. The availability of data varies, with a few
accessible databases, but no central repostamently existdor all IRL data. For the survey
results and final report of the IRL Data Initiative, $égs://www.fau.edu/hboi/research/marine
ecosystentonservation/irlo/collaborations/data-workshophe curr@t monitoring plan builds

on the 2015 initiative by providing much more information about individual IRL efforts and how
they can become antegrated, comprehensive monitoring network for the #H be sustained

in the future.
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3.2 Alignment with IRLNEP’s Comprehensive Conservation and Management Plan

Each of the 28ational Estuar Programs NIEP9 focuses within a study area that includes the
estuary and surrounding watershed. Each NEP “involves local residents t&igal & the
development and implementation of a regional plan to protect, restore, or ettragcality of

water, sediments, and living resourcesittfs://www.epa.gov/nep/overview-natioredtuary
programn). Each NEP develops a plan known as a Comprehensive Conservation and Management
Plan (CCMP) that contains actions to address challemgiasraorities related to water quality and

living resourcs for its estuary Each CCMP is revieed periodically and updated to reflect
changing conditions and challenges.

IRLNEP made a significant overhaul of its CCMP in 2019 (IRLNEP 2019). The CCMRuissihc
on Looking Ahead to 2030 and is “a sciet@sed pathway to restore ecosystem and economic
health to the IRL that is longerm, nonregulatory, consenswuriven, anccommunitybased”. Key

to the CCMP is the IRL Vital Signs wheel that pres@#sVital Signs for IRL health that align
with the "One Lagoor One Community- One Voice" mission (Fig. 2). The IRL Monitoring Plan
addresses the 20 Vital Signs under “One Lafjoas the Vital Sign Wheel demonstrates, the One
Lagoon Mission has three Vital Signs Categories: Water Quality, Healthy HHalaitat Living
Resources. In the future, IRLNEP also may wish to include One Community and One Viidte, w
have different typesf metrics than One Lagoon. IRLNEP recognizes the critropbrtance of
monitoring,as well asnanagement, accessibilitgnd dissemination of data in a digestible and
useful format for decisiomaking.
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Figure 2. The IRL Vital Signs wheel for the IRLNEP’s
Comprehensive Conservation and Management Plan
(CCMP).
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3.3Comprehensive Monitoring Program Issues
3.3.1 Why monitor the IRL?

Monitoring the water quality, sediment, and biological resources of the IRL istempaiot only

to determine the wrent condition of the estuary, but also to ascertaineffectiveness of
management and restoration Management decisions and planned restoration scenarios must be
based upon guantifiable performance measures to adequedaure succeddaving adequia

and reliable data allowthesestandards to be establishead provides a framework for future
comparisons Monitoring networks must be in place and maintained if wéceeffectively track

and understand how and why critical changes occur in # lagom. Monitoring the IRL’s
conditions and resources are important to researalesmjrcananagers, and concerned citizens.
Monitoring data are readily amenable to mapping and(G&dgraphic Information Systgrtools

that can quickly and effectively depict them. Monitoring data areiaportant to models that

can be tools for assessing relationships among environmentbnditions and the lagoon’s
resourcesand to hindcast and forecast conditions. Analysis of monitoring data can be used to
identify areas or conditions of concern in the IRL, point to the need for nnovative
technologies to address existing and newly identified profins, and evaluate the success of
such technologiesAn excellent model fothe IRL is the monitoring and restoration efforts in
Tampa Bay, as addressed in the foundational restoration assessment paper by Be€k @t a
resulting from their monitoring program and years of restoration projéctssummary,
monitoring data is instrumental in the adaptive management process to guide successful
restoration efforts.

3.3.2Monitoring vs. sampling

As defined by the EPA (sdetps://cfpub.epa.gov/watertrain/modulePopup.cfm?object ids919
monitoring is the “periodic or continuous collection of data (measured parameterg) us
consistent methods to determine the status (the condition of the ecological rgsuiuacester
body and watershed and the changes in those measurements ovef tinsg.a monitoring
program is more than a collection of sampling efforts; it is an integrated &rt to assess
changes in status, including changes due to local antipogenic impactsand global impacts
like climate change, andisa means to determine the efficacy of various management amtis.

Successful management and scientific progress rely heavily on samplinga@deaonsistent
distinctions among different types wiulti-disciplinarysampling impree the likelihood that we
will design highly effective and efficient programs, make wise decisions wéesd fwith
inevitable tradeoffs, interpret data appropriately, and communicate ingiqgne and relevant
caveats coherently and consistently. For@me Lagoon Monitoring Plan, the primary focus for
sampling is supporting sustainable management ofRheot science to support environmental
managementAn understanding of how science and management can dedivalue will help
differentiate the core purpose, form, and products of dferent types of sampling(Fig. 3).

An initial concern is to establisbonsensugargets for management and science, i.e.,
converting people’s values into objectivesfesource managers and quass or hypotheses for
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Figure 3. Linking management and science: managemen t and science each formulate
their own contributions to the joint process. In th is diagram , black arrows indicate direct
links in the overall process and red dashed arrows indicate cross -fertilization; bot h
types of links are important.
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scientists (Fig. 3, A). In addition to measurable value, people’s perceptioatuefwill exert a
major influence on choices, in large part, because enviroahmahagement typically focuses on
managing people’s actions to reduce detrimental effects on the environmentgebnwee are

far less effective at getting complex systems to belthe way we would like). Nevertheless,
values can extend beyond anthropocentric concerns like recreational and ciainfisbing to
include ecocentric concerns (j.éocused on the whole environment, not just parts that are useful
to humans) about a diverse array of hurmatuced changes (especially detrimental changes,
which typically lead to undesirable changes in anthropocentric valbesyerting fuzzy values

into more concrete attributes that, in turn, get translatel into relevant and measurable
indicators can be challenging and critical steps in ceging useful and useable objectives and
guestions/hypotheses that relate to stressors to be managed.

Once objedves and questions/hypotheses are identified, management and science eacteformulat
their own contributions to the joint process (Fig. 3, B). In simple termasagement relies on
assembling a means of control, criteria to be met, and a method to assess cogditnshshese
criteria. Science relies on several types of sampling to answer questitast thre hypotheses.
Inventories document key components of the system often througtffasempling of numerous
sites, and such documentation includesmgsdists, maps of assets, and lists of stressaselBes
add a temporal component often at fewer sites, and in essence, they generate infdooatitie a
existing dynamics in the system. Baselines may be shifted from what ighdiesbut sampling
provides information on where the baseline currently sits. In addition, such infornteidriies
noise that can mask a signal from successful or unsuccessful management. lsvenibrie
baselines may provide correlations with stressors, butdesigne tests of purported causéfect
links require process studies, often called experiments. Insights can be banoggh trigorously
designed mensurative experiments (i.e., thosentae measurements at different times or in
different areds but manipudtive experiment§.e., those thaphysically alter a treatment group
often provide more detailed insights, especially if they are “pospull-you” experiments that
test putative links in two directions (e.g., decreased light leads to decreastilafrseagrasses
and increased light accelerates growth).

Eventually, management and science generate outputs (Fig. 3, Ggsbarcemanagers, the
outputs can be categorized as plans, and outputs for scientists candx asgsedictions. Plans
essentlly lay out steps to manage stressors, and predictions postulate how indichtessparid
and how those responses translate into protection of the agreed values. Predictionadtdald i
an explicitly stated model that will be used to analyest and interpret observations, i.e., future
data will be used rather than simply being collected. Plans and predictionstheisgzed into
actions comprising implementation of the desired management (Fig 3, D).

Monitoring/surveillance drives adaptive management by evaluating what is happeaingt ag
what was expected to happen. This information can be fed back to adjust mamageions or
prompt new types of sampling. This role for a particular type of sampling continuegjasslthe
system is managedhus, it is vital to focus sampling on key indicators, at key times, and in key
places. In additionit is vital to have a useful and useable means of storing and accessing data
e.g., a database (Fig. 3, E).
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Beyond helping to improve the effectiveness and efficiency of our management and the depth and
accuracy of our insights into complex systems and their responses, monitoring also idesonst
accountability for investment of resources. A feedout mechanism provides eviddmueottia’s

values are bag protected to the best of everyone’s abilities (Fig. 3, F).

Based on the above, monitoring or surveillance programs are sampling programs that:

x develop from an understanding of how the measured indicators relate to functioning of the
system and its valued elements, i.e., monitoring/surveillance programs have beemhoned t
a finer edge of effectiveness and efficiency by the results and insightsegawia
inventories, baselines, and process studies;

X prescribe protocols for repetitive sampling at appede spatial and temporal scales;
X store the resulting data im accessiblajseful,and useable way, e.g., a database;

x contain explicitly stated models that underpin analy®sting and interpretation of
observations;

x link to management actions viargets, thresholds, or other key metrics;

x include feedback mechanisms that foster improvements in management or unaeystindi
the system and its responses; and

X incorporate feedout mechanisms that disseminate resdlte@nimplications tendusers

In terms of focusnonitoring programs primarily target the cumulative effects of management
or the effects of specific activitiesSampling to document cumulagiveffects often is termed
ambient monitoring/surveillance, whereas more focussedpling is often called projespecific
monitoring/surveillance. In the case of projspecific monitoringshort-term sampling programs
probably are best considered processtudies that deliver an enhanced understanding ofdw
the projects interact with the system of interest.

3.4 Historical Perspective on IRL Monitoring

Although there were earlier effors.g.,the Indian River Coastal Zone Survegnductedn the
1970’s by Harbor Branch Oceanographic Institthe;three annual reports are available online at
https://fau.digital.flvc.org/islandora/search/?typdismax&colledon=fau%3Ahbir3, the first
coordinated effort at lorgerm monitoring was related tbe Surface Water Improvement and
Management (SWIM) Program , which was adopted by the state of Florida inSit@8&(d et al.
1994)in compliance with the 1987 SWIM Act (Chapter 373-485B.4595, F.S.). The SWIM Act
directed the St. Johns River and South Florida Water Management Distrieté/N&J and
SFWMD), with the cooperation of state agencies and local governments, to desigmplanaein

a plan for the improvement of surface waters and habitats in the IRL. A key componenRaf the
SWIM Plan is the IRL Water Quality Monitoring Network (IRWQMN), established in 1988.
The IRL-WQMN is a coordinated mufagency project spanning the entire length of the IRL
system it is intended to generate information on the physical and chemical conditions irLthe IR
and to infer the lagoon’s welleing or ecological integrity. Water quality monitoring in the IRL
system consists of sampling stations located at reguéawrals hroughout the IRL measuag an
agreed suite of parameteiide initial participants in the network were the SIRWMD, SFWMD,
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Volusia County, Brevard County, Indian River County, and what was then Dynamac Corporation
(NASA Kennedy Space Center Life Sciencagort Contragt These agencies collectively
managed a total of 150 stations (nearly one station per 1.6 km of lagoon). FiéQRIN was
conceived as a management tool (Steward et al. 1994), with a mission to:

X characterize the IRL over the long terras®ss the status and trends in estuarine water
chemistry in relation to primary producers as indicators of biological ityegspecially
seagrasses, the key macrophytes;

x identify problem areas (via indicators of biological integrity oistibilization, eg., some
trend toward phytoplankton dominance over macrophytes);

X measure the effectiveness of management objectivesciodsaintended to remediate the
problem areas;

X provide current information to ré#ect or refocus management plans; and

X provide accountability to the public by relating progress toward restoration and iprotect
of the IRL.

Many of the same agencies involved in the NRIQMN also monitor or study the biological
resources of the lagoon. Increasingly more monitoring and research efforts have lzed byt
other agencies, universities, and NGOs. ThnslRL monitoring plan needs toobtain inputs
and contributions from a diverse group of participants that includes estuarine scientists,
urban planners, resource managersand educators wo represent federal, stateand local
agencies; academia; nomprofit entities; elected officials the business sectgrand the public.

4.0 Criteria for Inclusion in the One Lagoon Monitoring Plan

The project team reviewed monitoring projects #asted in 2020 and could potentially form a
collaborative network of monitoring agencies and organizations under the auspices oPIRLNE
Key questions addressed by the team were:

x Who is monitoring today?

x What are they monitoring?

x Where are they monitoring?

x When are they monitoring?

x Why are these data important? How are they used?
Important criteria for inclusion of sampling and monitoring data inQhe Lagoon Monitoring
Planare:

x All sampling and monitoring programs under this network need to support
management of the IRL Support can include advice for adaptive management actions,
guidance for designing and implementing other sampling programs to fill gaps in our
knowledge and understanding, and proof of accountability and transparency. The IRLNEP
CCMPprovides current targets for management through 32 Vital Signs (Fig. 2). Thdse Vita
Signs, identified during the development of the CCMP, represent important issues tha
individually and collectively contribute to restoration and protection of a healthy lagdon a

22



its associated communities. Each Vital Sign is supported by specific agahgerships,
and resource needs and sourdésis, sampling and monitoring programs in the One
Lagoon Monitoring Network must be designed to support the CEIP and to provide
answers to questions linked to one or moref its vital signs.

x All programs in the One Lagoon Monitoring Network must be active.The data from
these programs will be used in ongoing efforts to evaluate the status of IRLtectsgad
effectiveness of management actions, guide changes in magm@tgdm enhance
effectiveness or efficiency, highlight gaps in our understanding to be filled by other
sampling programs, and provide ongoing evidence that management is being conducted in
good faith.Legacy data remain highly valuable, but they do not fulfill the role of this
plan.

x All sampling and monitoring programs in the One Lagoon Monitoring Network must
comply with an established quality assurance/quality control (QA/QC) pgram [EPA-
funded projects are required to have a Quality Assuranged® Plan (QAPP)]It is
essential to assess, document, and improve the quality of data colliecedprograms
within this observation networkAll elements of data collection within a program,
including sample collection, analyses of samples, interpretation of rdss) and data
management must be clearly addressed and meet applicalgjeality standards.

x All monitoring and sampling programs in the One Lagoon Monitoring Network must
make their data freely accessible to IRL researchergesource managers, and the
public, with due regard for the right to publish. Data sharing maximizes returns on
invedments and demonstrates accountability and transparéodgcilitate accessibility,
each participating program must have a database replete with metadata to be
provided after QA/QC processing online or via one or moreof the program’s data
managers.

Some additional amplingeffortsthat do not currently fit these criteria and programs that may be
desired in the future can be identified and included in Gme Lagoon Monitoring Plan
particularly when those programs fill gaps in our knowledge and understanding or highlight
improved/new technologies.

5.0Inventory of Existing IRL Monitoring Pro jectsand the One Lagoon Workshop

An important first step for this project was cataloging ongoing monit@iffugtsin the IRL for
inclusion in the One Lagoon Monitoring Network. The intent of this effort was to identify who is
collecting data in the IRL along with what, where, and when the data ardedllecaddition, we
linked these monitoringfforts with the IRLNEP CCMP vital signs. FAU staff, with input and
approval by the Steering Committee, developed a questionnaire that was sent osriagber
involved with IRL monitoring efforts (se@ppendix 1for the IRL Monitoring Questionnaire).
~120 questionnaires were sent out, and responses were received from 82 individuals. The
guestionnaire requested information on each organization’s current monitoring npiggra
including a description, general geographic location, the availability of ArcGIS deapefi
depicting study areas/sites, parameters measured, CCMP Vital Signs aatbisdacldressed,
existence of QA/QC, and willingness to share the data. Responders had the option aigorovidi
images (e.g., study site, fieldwork, technology, focus organism, logo) that could be included with
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the program description. Folleups on the questionnaire were made byagthor David
Heuberger; final questionnaire responses argpipendix 2 Additional questionnaires received
from otherresearch projects are includeddippendix 3

Before drafting the Monitoring Plan, the Steering Committeecllosthalfday virtual meeting on
November 19, 2020, to share with key members of the IRL research and managemamigpm

an initial synthesis of IRL monitoring and develop recommendations on how to advance those
efforts. Many of the invitees had previously responded to thdifetihg questionnaires described
above. We limited participation to ~50 people to optimize active participatitheiworkshop. A

list of the 47 attendees is provided Appendix 4 In advance of the workshop, participants
received the agenda and information on the developing Monitoring Plan; this mateanal is

Appendix 5

To maximize active participationinteractive surveys were incorporated directly into the
workshop. Surveys were presented at the end of each of three presentations whiddreview
ongoing monitoring for the Water Qualitidealthy Habitad, and Living Resources Vital Signs
categories (seéppendix 6for the survey questions). Results from each of the surveys are
presented ilppendix 7 Individual participants also weggven the option to provide comments
after each survey question. Individual comments for each survey question are organized by how
the question was answered, and they are presentégpandix 7.1 Additionally, workshop
organizers monitored a concurrent chatroom where participants could ask questiorskand m
comments. A chat room “transcript” is presentedppendix 7.2 Inputs from these surveys were
used in the later sections of this report, especially in regard to identifying gapsant d&i
monitoring and in making the priority recommendations.

6.0 The One Lagoon Monitoring Plan
6.1 Overview of the Monitoring Plan

With review by the Steering Committee, and as presenteitheaOne LagoonWorkshop,
monitoring projects that met the criteria for inclusion in the One Lagoon dorgt Network
(Section 4.0) were aligned by Vital Signs in the IRLNEP CCMP (Section 3.2). Aabtd
monitoring projects being conducted b¥ @ganizations were identified as current contributors
to the One Lagoon Monitoring Network (Fig. 4). Those organizations are quite diverse, including
six federal agenes, six state agencieshreecounties four universities, andewenNGOs. The
projects are organized by the Vital Signs categorieseiN@uality (Table 2), Healthy Habitat
(Table 3), and Living Resources (Table 4). Within each table, the monitorifegtsrand their
respective organizations are listed by the principal vital sign(s) addresseach project, along

with the water bodies (per p. 4 and Fig. 1) addressed by each project. Figure 5 is a m@mef the
Lagoon Monitoring Network showing the locations offeded monitoring stationsthis map does

not include all monitoring projects as many of them do not employ fixed monitdfiags of

these stations are also provided for the major sections of the IRL: thexHRilr and Mosquito
Lagoon (Fig. 6), Banana River and the Northern IRL (Fig. 7), the Central IRL (Fig. 8), and the
Southern IRL (Fig. 9).
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Proposed One Lagoon Monitoring Network

66 Projects 24 Organizations Organization Type
Water Quality 23 | Water Quality Il Fegeral | 6 |
7 1 State 6 |

Habitats 12 | Habitats B | County 3 |
University | 4 |

Living Resources 31 Living Resources 13 1
g g | NGO 7 |
Federal State County Universities NGOs
; Florida Department of Florida Atlantic University -
Ez‘:d_itilnitligzleg;ri?stl Agriculture and Consumer Brevard County Harbaor Branch Brevard Zoo
Services Oceanographic Institute
EPA - Indian River Lagoon Florida Department of Martin County Florida Institute Florida Oceanographic
National Estuary Program | Environmental Protection of Technology Society
NASA - Kennedy Space Florida Fish and Wildlife Volusia County University of Hubbs SeaWorld
Center Conservation Commission Central Florida Research Institute
NOAA - National Centers for Loxahatchee River University of Florida Marine Discovery
Coastal Ocean Science District ty Center
Piional | ot goiigss South Florida Water Marine Resources
Southeast Coast Inventory M  District c i
and Monitoring Network AEgEment DSt aHnc]
United States Geological 5t Johns River Water Ocean Research &
Survey Management District Conservation Association
Smithsonian Marine
Station
Figure 4. Summary of the organizations currently contributing to the One Lagoon

Monitoring Network. Bar graphs illustrate numbers o f monitorin g projects and
organizations addressing the three categories of IRLNEP Vital Sig  ns participation, and
the distribution of organizations by type.
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Table 2. The One Lagoon Monitoring Network with Associated Waterbodie

s for the One Lagoon: Water Quality Category

c
o o —_ | —
(7] o o o — 0
> o | .2 - o -
N o . o x| S| c|=Z|¢
Principal Vital Sign Monitoring Pro jects Organization s x o © [} © o
| 5| 8| €| | €
= > c - [} >
© o o
I | 3| &a|z|°|a
=
Indian River Lagoon Observatory Network Florida Atlantic University-Harbor Branch X X
of Environmental Sensors Oceanographic Institute
Shellfish Environmental Assessment Florida Department of Agriculture and Consumer
. . 4 X X X X
Fecal Coliform Sampling Services
Surface Water Trend Monitoring Network Florida Department of Environmental Protection X X
Continuous Bottom Water Dissolved . :
Oxygen Monitoring Network Florida Institute of Technology X X
FOS C|t|zenI3C|e_{10_e Water Quality Florida Oceanographic Society X
Impaired Waters & onitoring
Stormwater
Project RiverKeeper Loxahatchee River District X
LagoonWatch Marine Resources Council X X X X X X
. . Lo National Parks Service Southeast Coast Inventory
Continuous Water Quality Monitoring and Monitoring Network X
. . . National Parks Service Southeast Coast Inventory
Discrete Water Quality Monitoring and Monitoring Network X
Kilroy Water Quality Monitoring Ocean Research & Conservation Association X X X X
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Principal Vital Sign Monitoring Pro jects Organization s % o © o © o
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=
Continuous Water Quality Sampling Smithsonian Marine Station X
Surface Water Quality Monltorlng for the South Florida Water Management District X
IRL and St. Lucie Estuary
_ Indian River L??olc\)/ln C.?nt.lnuous Water St. Johns River Water Management District X X X X
Impaired Waters & Quality Monitoring
Stormwater (continued) ; ; ;
Indian R|ver. Lagoon Water Quality St. Johns River Water Management District X X X X X
Monitoring Network
National Cooperative Water Program U.S. Geological Survey X
Volusia County Environmental Volusia County X X
Management Program
Wastewater Groundwater Wastewgter Monitoring and Brevard County X X
Modeling
Hvdroloay and U.S. Geological Survey, South Florida Water
y gy ar USGS Cooperative Water Program Management District & St. Johns River Water X X X X X
Hydrodynamics L
Management District
. . . . . St. Johns River Water Management District &
Atmospheric Deposition Atmospheric Deposition Sampling Indian River Lagoon National Estuarine Program X
7
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Principal Vital Sign Monitoring Pro jects Organization s x o o o © o
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IRL Muck Sampling Florida Institute of Technology X X
_ Estuarine Sediment Monitori National Parks Service Southeast Coast Inventory X
Healthy Sediments & stuarine sediment Monitoring and Monitoring Network
Contaminants of :
Emerging Concern Mussel Watch Program NOAA-National Cen.ters for Coastal Ocean X
Science
National Coastal Condition Assessment U.S. Environmental Protection Agency & Florida X X X X X

Program

Fish and Wildlife Conservation Commission
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Table 3. The One Lagoon Monitoring Network with Associated Water

bodie s for the One Lagoon: Healthy Habitats Category

Program

c
o o — | —
o| 9| 9| x| 4| X
S| ol 2| —|lx| —
R o . o x| S|l =€
Principal Vital Sign Monitoring Pro jects Organization s 5| o S| o ©| o
= > c p o S
S | O o
I 2 &alz|°d
=
Long Term Monitoring of Submerged Aquatic
Vegetation in the Waters Surrounding NASA-Kennedy Space Center X | X
Kennedy Space Center
MarineGEO Seagrass Habitat Monitoring Smithsonian Marine Station X | X
Seagrasses
CERP RECOVER Northern Estuaries SAV South Florida Water Management District X
Ecosystem Assessment
Seagrass Mapping and Fixed Transect South Florida Water Management District & St. Johns
- . L X | X | X | X ]| X
Monitoring River Water Management District
Oyster Integrated Mapping and Monitoring Florida Fish and Wildlife Conservation Commission X | X X | X
Program
Oyster Monitoring in the Northern Estuaries
on the Southeast and Southwest Coasts of Florida Fish and Wildlife Conservation Commission X
Filter Feeders F.Iorl.da : :
Qyster Spat Monitoring in the St. Lucie Florida Oceanographic Society X
Estuary
Smithsonian Marine Station & Florida Department of
MarineGEO Oyster Reef Monitoring Environmental Protection-IRL Aquatic Preserves X | X
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Land Use/Land Cover Mapping South Florida Water Management District X
. St. Johns River Water Management District & South
Wetlands and Land Use/Land Cover Mapping Florida Water Management District XX XXX
Impounded and Altered : :
Marshes Wetland Surface Elevation Monitoring National Parks Servm(_a S_outheast Coast Inventory X
and Monitoring Network
Wetland Surface Elevation Monitoring St. Johns River Water Management District X X
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Table 4. The One Lagoon Monitoring Network with Associated Water

bodie s for the One Lagoon: Living Resources Category .

Monitoring Program

Commission

c
o o — | -
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S| o2 = || —
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Principal Vital Sign Monitoring Projects Organizations 5| o S| o © g
— = ® E E =
= | 2|l c| 5| o| >
S | O )
T(2|&|2|°]3
=
Indian River La_lgoon Biodiversity and the IRL Smithsonian Marine Station x | x| x| x| x
Species Inventory Update
- . Benthic Infaunal Monitoring in the Southern . . . .
Biodiversity IRL and the St. Lucie Estuary Smithsonian Marine Station X | X | X
MarineGEO Fouling Community Monitoring Smithsonian Marine Station X
. . . . Brevard Zoo, Florida Department of
Indian Ré\i/err]tli_r?g%oen Erli';ilrr]nogij:arc;I?nTerrapln Environmental Protection, and Florida Fishand | X | X | X | X | X | X
ghting ep 9 9 Wildlife Conservation Commission
FAU HBOI Stranding and Population Florida Atlantic University-Harbor Branch % | x
Assessment Program Oceanographic Institute
Manatee Project at HBOI Florida Atlantic Un|ver$|ty—H§1rbor Branch X
Oceanographic Institute
Species of Concern Spoil Island Rookery Monitoring Florida Department of Environmental Protection- X X
IRL Aquatic Preserves Program
Florida Manatee Statewide Abundance Florida Fish and Wildlife Conservation x| x ! x| x| x| x
Monitoring Program Commission
Florida Manatee Regional Distribution and Florida Fish and Wildlife Conservation x I x 1 x | x| x| x
Abundance Monitoring Program Commission
Manatee Warm-Water Habitat Temperature Florida Fish and Wildlife Conservation x | x| x| x
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c
o o — | -
) o o x | @
S| o2 = || —
NI o . . x| S|x|lc| 2 ¢
Principal Vital Sign Monitoring Projects Organizations 5| o S| o © g
y— = I E E —
= | 2| c| | o] >
S| o|l g| O o
T 8 m| 2 O wn
=
Florida Horseshoe Crab Watch Florida Fish and W|!dl|fe Conservation X X | X | X | X
Commission
Florida Shorebird Alliance Florida Fish and W|!dl|fe Conservation x| x x | x
Commission
Marine Mammal Research Hubbs SeaWorld Research Institute X | X | X | X | X
Otter Spotter Program Hubbs SeaWorld Research Institute X | X | X | X | X | X
. . - Florida Fish and Wildlife Conservation
Species of Concern Wading Bird Rookery Monitoring Commission & Martin County X
(continued) Monitoring Distribution and Abundance of
Manatees in Kennedy Space Center Waters NASA-Kennedy Space Center XXX
Wading Bird Foragmg Habltat and Nesting NASA-Kennedy Space Center x | x| x
Success Monitoring Program
IRL Long-Term In-Water Marine Turtle University of Central Florida X
Monitoring Program
Health Effects and Behavioral Response of
Florida Manatees (Trichechus manatus
latirostris) to Persistent Algal Bloom and U.S. Geological Survey X | X | X

Associated Loss of Seagrass Resources in
Brevard County, Florida
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c
o o — | -
() o x| 4| X
S| o2 —|x| —
ST o . o x| S|xlc|Z|¢
Principal Vital Sign Monitoring Projects Organizations 5| o S| o © g
=| 2| c| | o| >
S | O e}
T2 &|2|°]3
=
IRL Elasmobranch Abundance and Florida Atlantic University-Harbor Branch
) ; X | X | X | X
Movement Ecology Oceanographic Institute
FACT Network Florida Fish and W|!dln_‘e Conservation x| x| x| x| x
Commission
Fisheries Fish and Wildlife Health (Fish Kill Hotline) Florida Fish and Wildlife Conservation X | x| x| x|x]|x
Commission
Fisheries Dependent Monitoring Florida Fish and W|!dl|fe Conservation X | X | X | X | X |X
Commission
Fisheries Independent Monitoring Florida Fish and W|!d||fe Conservation X | X | X | X | X
Commission
. Florida Atlantic University-Harbor Branch
IRL Microalgae and. Harmful Algal Bloom Oceanographic Institute & Indian River Lagoon X | X
Monitoring-South . :
National Estuarine Program
FWC Harmful Algal Bloom Monitoring Florida Fish and Wildlife Conservation
S X | X | X | X | X
Program Commission
Phytoplankton Monitoring Network NOAA-National CSenFers for Coastal Ocean X
cience
Harmful Algal Blooms - i
(HA?BS) C-44 and St. Lucie Estuary Phytoplankton South Florida Water Management District X
Monitoring
Indian River Lagoon Phytoplankton Bloom St. Johns River Water Management District X | X | X | X
Sampling
Estimating thorophyll—a Concentrations from St. Johns River Water Management District X | X | X | X | X
Freely Available Remotely Sensed Imagery
IRL Microalgae and Harmful Algal Bloom University of Florida & Indian River Lagoon x Ix | x| x

Monitoring-North

National Estuarine Program
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6.2 One Lagoon Monitoring Network: Water Quality

The Water Quality ategory in IRL Vital Signs wheel (Fig. 2) has seven Vital Sighsf which

are explicitly addressed by the One Lagdbtonitoring Network: Stormwater; Impaired Waters;
Wastewater; Hydrology and Hydrodynamics; Atmospheric Deposliegacy LoadsndHeathy
Sediments(in this report, simply called Healthy Sedimgntand Contaminants of Emerging
Concern. Throughout this report, we have coupled Stormwater and Impaired Watersr.togethe
There are@3 projects(Table 2), of which:

x 16 predominantly address Stormwater/Impaired Waters;

x

One predominantly addresses Wastewater;
One predominantly addresses Hydrology and Hydrodynamics;

x

One predominantly addresses Atmospheric Deposition; and

x

x Fourfocus onHealthy Sedimenioneof which alscaddresse€ontaminants of Emerging
Concern.

Collectively, these projects measure a number of water quality paranveteris, following the
presentation of the individual projects, will be summarized at the end of thsnsiecTables 5
and 6.

6.2.1 Impaired Waters & Stormwater

The dominant focus for water quality monitoring is related to the Impaired $\atdrStormwater
Vital Signs. Sixteen monitoring projects were identified for inclusion in the Qagodn
Monitoring Network. Colletively these prigctshave sampled at @5tations. Of the 611 stations,
576 stations provide discrete data (most projebtswvn in Figs.10-12), typically at monthly
intervals (but intervals range from weekly to longer than monthly) and 35 stations1(¥id<)
samplecontinuously (typically hourly).

Discrete Water Quality Monitoring

Thelndian River Lagoon Water Quality Monitoring Network (IRL-WQMN; pp.A232-A239

in Appendix 2) is a major effort led by BWMD. The IRL-WQMN is a partnership thaurrently
involves Volusia, Brevard, and Indian Riv&ounties. In 1996, redundant stations were
eliminated, sampling methods were standardized further,sesalyere centralized under a single
laboratory, and SJIRWMD expanded its role in collecting data. Currently, the networksohsist
32 openwater (lagoon) stations and 17 tributary stations for a total of 49 statidvesquito
Lagoon,the Indian River Lagoon, and Banana Ri\(€igs. 10-12 15. Field measurements for
IRL-WQMN include water depth, depth of collection, Secchi depth, weather code, attenuation of
photosynthetically active radiation (PAR) reported as calculatedth€ diffuse attenuation
coefficient), and multmeter (sonde) measurements of water temperature, walmductivity,

pH, concentration and percent saturation of dissolved oxygen, and concentration of chl@aophy!ll-
via fluorescence. Until late 2019, percent cloud cover, wind speed, wind direction,rand ai
temperature also were recorded.
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Figure 12. Discrete water quality monitoring statio ns in the Central and Southern
Indian River La goon .
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Figure 13. Continuous water quality monitoring stat ions in the Mosquito Lagoon,
Banana River, and Northern Indian River La goon.
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Figure 14. Continuous water quality monitoring stat ions in the Central and Southern
Indian River La goon .
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Figure 15. Map of current stations in the IRL Water Quality Monitoring
Network (Image credit: SIRWMD).
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Since October 2011, samples are analyzed by the SIRWMD’s laboratory, exaepistituenent
failures or otheemergencies require that samples are analyzed by a cdabactory to meet
relevant holding times. Laboratory analytes include alkalinity; conductivity; tuybidite color;
total suspended solids; volatile suspended solids; concentrations of elissotvate/nitrite,
ammonium, orthophosphate, and silicate; and concentrations of total and dissattied<fraf
organic carbon; total Kjeldahl nitrogen, phosphorus, and silicon; concentrations of chleephyll
chlorophyllb, chlorophyltc, pheophytin, and chlorophyd corrected for pheophytin; hardness
(calculated); and concentrations of total and dissaiwajbr and minor metals. Data are available
at http://webapub.sjrwmd.com/agws10/edgiia the FDEP’s Watershed Information Network
(WIN, https://floridadep.gov/dear/watersheervicesprogram/content/winstorgtor by request.

Volusia County Environmental Management Programconducts several water quality projects
Its Halifax River Projec{pp. A289-A305in Appendix2) started in 1991 and includes monitoring
20 stations from the Flagler/VVolusia County line south to Ponce de Leon InleLQFignitially
stations were sampled on a monthly basis,slantplingdecreased to quarterly in 2000. Fifteen
stations are currently sampledery two monthsvolusia County’s Mosquito Lagoon Proj€cip.
A295-A300in Appendix 2)started in 1988 at 20 statiofiSg. 10) Initially stations were sampled

on a monthly basis, but sampling decreased to quarterly in 2000. Five stations currently are
sampledevery two monthsVolusia County’s Mosquito Lagoon Stormwater MonitoringjEct

(pp. A301-A305in Appendix 3 has monitored two major drainage canals that drain to Mosquito
Lagoon(Fig. 10) every two months since Z0Field monitoring includes the use of a YSI sonde
and grab sampling techniques following DEP and SJRWMD protocols. Water velocégpssired

at the two drainage canal monitoring sites. Samples acegsed by the SJIRWMD laboratory in
Palatka. Following QAQC, the data are available upon request and in thesst&i&l/STORET
data portallfttps://prodenv.dep.state.fl.us/DearSpa/public/welgome

SFWMD conductsurface Water Quality Monitoring for the IRL and St. Lucie Estuary (pp.
A213-A216 in Appendix 2) at 23 sites in the southern IRL and SLE (Fig. 12). Sampling is
conducted seven times a year in the IRL and monthly in the SLE and consists of disdrete
samplesField measurements include: depth of collection, Secchi depth, PAR (in watex), wat
temperature, conductivity, salinity, pH, dissolved oxygen, and oxygen saturaticoratcalp
analytes include: conductivity, turbidity, true color, total suspended solids, volatile su$pende
solids, nitratenitrite, ammonium, orthophosphate, total organic carbon, Kjeldahl nitrogen, total
nitrogen, total phosphoroushlorophylla, chlorophyllb, andchlorophyllc. Following QA/QC,

all dataarepublicly available ahttps:/my.sfwmd.gov/dbhydroplsal/show_dbkey infaim menu

FDEP’sSurface Water Trend Network (see:https://floridadep.gov/dear/watershed-monitoring-
section/content/trendetwork no quesionnaire was received) examines lelegm changes in
Florida’s ambient water quality. Most of the sites are located at or near @dloging station.
These sites allow the department to obtain chemistry, discharge, and loadingadptandtthat
refleds the watershed’s water quality. Trend sites are saigdch month and are analyzed in the
department’s laboratory. The Trend Network has five fixed stations withiRtheatershed (Figs

10, 12). Field measurements include: water depth, depth of collection, Secchi depth, wate
temperature, conductivity, salinity, pH, dissolved oxygen, oxygen saturation, chloraphyll
turbidity, a stream condition index based on the biological community, habitat assessment, rapid
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periphyton survey, and linear vegetatiaurvey Laboratory analytes include: alkalinity,
conductivity, turbidity, true color, total suspended solids, nHnétge, ammonium,
orthophosphate, total dissolved solids, total organic carbon, Kjeldahl nitrogen, total phesphor
hardness, total di®lved metals, total coliform, fecal coliform, enterocoéti,coli, chloride,
sulfate, fluoride, calcium, potassium, sodium, and major and minor metals. Bat@adable at

the WIN/STORET data portah{tps://prodenv.dep.state.fl.us/DearSpa/public/welgome

The National Parks ServiceSoutheast Coast Inventory and Monitoring Network(pp. A152-
A156in Appendix 2) has monitored estuarine water quality in Canaveral National Seasbere si
2005, employing a multiscale approach to assess the Seashararmestvater resources. Data
collected as part of this effort erintended to help resource managers: 1) better understand
ecological processes and impacts caused by develop@enmhake informed management
decisions, and 3) form/maintain strategic partnerships to improve-guzéty. As part of that
multiscale apprach, the spatial variability of water quality is assessed at 30 sites surrounding
Canaveral National Seashore (Fig).IThese assessments include discrete sampling oivebee
quality parameters (dissolved oxygen, pH, salinity, temperature, and turbidity), ntautrie
(dissolved inorganic nitrogen and dissolved inorganic phosphorus), chloraplayiid water
clarity. Temporal variability in core water quality pareters is monitored continuously at a single
fixed station (Fig13) for the core water quality parameters. These data arkalle upon request.

The Loxahatchee River Distri¢tRD) createdProject RiverKeeper (no questionnaire was
received) in 1973 to focus on water quality monitoring within the Loxahatchee Riveshede
Currently, the RD conducts water quality monitoring at 33 sites throughout the watershed. The
One Lagoon Monitoring Network includes two of these sites, both located withiRlth@oper.
These are Site 10, located inside the Jupiter Inlet, and Site 20, located atrfieetiore of CR

707 and thentracoastal WaterwaflCW; Fig. 12). Site 10 is sampled monthly, while Site 20 is
sampled quarterly. Field measurements inclddeth, tide stage, Secchi depth, water temperature,
conductivity, salinity, pH, dissolved oxygen, and oxygen saturation. Laboratory analytes include:
alkalinity, true color, total suspended solids, turbidity, nitraed nitrite, ammonium,
orthophosphatetotal organic carbon, Kjeldahl nitrogen, total nitrogen, total phosphorus,
chlorophyll-a (corrected and uncorrected), enterococci, and fecal oolifSamples are processed

in house by the LRD'’s certified Wild Pine Laboratory. Following QA/QC, data ade anaailable

via the RiverKeeper databasehéips://loxahatcheeriver.org/river/river-keeper/

The Shellfish Environmental Assessment Sectioof the Florida Department of Agriculture and
Consumer Services (FDACS) routinely monitors shellfish harvesting areas fpretbence of
fecal coliform bacteria. Because they are found in thesfe€all warmblooded animals, including
humans, fecal coliform bacteria earcommonly used as an indicator of possible fecal
contamination. Most of these bacteria do not make people sick; however, theircpresay
indicate that other, more dangerous pathogensaa¢spreseniThere are843 monitoring stations

in the IRL (Fig.17). Active harvesting areas are sampled monthly, otherwise aie sampled
quarterly. Field measurements include: water temperature, conductivityitysadissolved
oxygen, and oxygen saturation. Laboratory analytes are countiecaf coliforms. No
guestionnaire was received on this project, but for additional informatioma daily update on
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shellfish closuressee https://mwww.fdacs.gov/Adgulture-industry/Aquaculture/Shellfisklarvesting
AreaClassification Data are available on request.

Two quality-assured citizen science programs that provide dat&ater quality to usersvho
request it througkheir websites are included in the One Lagoon Monitoring Network:

x Established in 1989, the Marine Resources CouncégoonWatch (pp. A131-A136 in
Appendix 2) is a qualinassured ciien science program that collects weekly water quality
data at 53 sites throughout the lagoon (Fig§s19). Parameters measured include: water
depth, Secchi depth, water temperature, salinity, pH, dissolved oxygen, and general
weather conditions. All measurements and observations are recorded in andatdine
management systemhat facilitates sharing of the data both internally and with other
organizations as needed to support restoration and/or remediation efforts-wadeon
Data are available atitps://savetheirl.org/science/lagoonwatch/

x Established in 1998, the Florida Oceanographic Soci&@S Citizen Science Water
Quiality Monitoring Program (pp. A111-A115 in Appendix 2) assesses the trends and
changes in water quality throughout the SLE #mel southern IRL. Volunteer citizen
scientists monitor water quality weekly at 32 sites .(E8), measuring water temperature,
salinity, dissolved oxygen, pH, and Secchi depth. The program’s primary goal is to provide
longterm data that covers both seasonal and temporal trends itodal estuaries,
including the assessment of impacts water quality by freshwater discharges and
stormwater runoffiWeekly data reports are availablerditps://www.floridaocean.org/documents
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Figure 16. Discrete water quality and sediment monitoring stations of t he Southeast
Coast Inventory and Monitoring Network in Canaveral National Seashore .
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Figure 17. Discrete water quality monitoring statio ns of FDACS' S hellfish
Environmental Assessment Section  in the Indian River Lagoon .
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Figure 18. Discrete water quality monitoring statio ns of MRC’s LagoonWatch in the
Mosquito Lagoon, Banana River, and Northern Indian River Lagoon .

51



Figure 19. Discrete water quality monitoring statio ns of MRC's LagoonWatch and the
FOS Citizen Science Water Quality Monitoring Progra  m in the Central and Southern
Indian River Lagoon .
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Continuous Water Quality Monitoring

There are several continuous water quality monigpry

efforts ongoing in the IRLMost of these efforts werg
begun relatively recently. Thindian River Lagoon
Observatory Network of Environmental Sensors
(IRLON) is based at FAU Harbor Brangbp(A24-A28
in Appendix 2). IRLON was launched with a sing
station in 2013 and expanded to 10 stations in
southern central IRL and St. Lucie estuary in 20046
(Figs. 13,14, D). Three additional statiortame online
in Brevard County idanuary 202 Continuous, hourly
measurements are made for physical parameters: ||
temperature, conductivity, depth, turbidity, anadrent
speed and direction; chemical parameters: chronmiapt
dissolved organic matter (watercolor), nitrate,
orthophosphate, dissolved @en, pH, and pCO2; ang
biological parameters: chlorophl fluorescence and
phycocyanin and phycoerythrin fluorescence (indisaf]
of cyanobacteria). Data are QAed/QCed including} r¢
time application of QARTOD [Quality Assurance ofdRe

e
the

vate

(0]

)

pa

Time Ocean Datasadeveloped by the Integrated Oce

a]

Observing System (I00S) flags]. All data are avddat
the IRLON data portal wiww.irlon.org and the
(SECOORA Southeast Coastal Ocean Observiggpfa
Association) data portahifps:/portal.secoora.oyg/

Figure 20. FAU Harbor Branch IRLON
continuous monitoring  at the IRL-FP
station.

Thelndian River Lagoon Continuous Water Quality
Monitoring Program (pp.A226-A232 in Appendix 2),
laurched in 2014 by SJIRMD, monitors hourlyvith YSI
EXO 2s for temperature, conductivity, salinity, pH
dissolved oxygen, chlorophal turbidity, and fluorescen
dissolved organic matter at six stations (Figs. 13,
21) in all areas of the IRL, except the Southern IR
Data are QAed/QCedand corrections for foulirg
drift areapplied as neededvith measurementmade
during maintenance visits anchlculationsapplied

following guidelines from the U.S. Geological Swve

(USGS https://pubs.usgs.gov/tm/2006/tm 1P 8ualifiers
are applied to identify any corrections made or ot

14,

174

ner

measures of data quality; grades reflect accuréc
the data as recommended by the USGS (Table 1
https://pubs.usgs.gov/tm/2006/tm1D3/pdf/ TM1D3)pdf
The data arpublicly availableon the SIRWMD website
(http://webapub.sjrwmd.com/agws10/hdswaq/
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Figure 21. Continuous monitoring
platform in southern Mosquito Lagoon at
Station IRLMLO2, part of the SIJRWMD’s
IRL Continuous Water Quality Monitoring
Program. Image credit: SIRWMD.




TheKilroy Water Quality Monitoring Program (pp.A174-A178in Appendix 2)is operated by

the Ocean Research & Conservation Association, Inc. (QRU# Kilroys monitor the speed

and direction that water flows, water temperature, water depth, salinitydityripH, dissolved

oxygen, chlorophytg, phycoerythrin, fluorescent dissolved organic matter, oxygen reduction
potential, and nutrientsitrate plus nitriteand phosphateMonitoring is currently occurring at 18

stations throughout the lago¢ffigs.13,14 FRQWLQXRXV O\ LQ axcép b@idn@FUHPHC
which aredone in 4h incrementsData from the previous 30 days can be viewed on the Kilroy

data portalfttp://api.kilroydata.org/publiy/or requested &@m ORCA.

The United States Gedamal Survey (USGS), as part of it¢ational Cooperative Water
Program (pp.A275-A279 in Appendix 2), maintains a network of continuous monitoring stations
on tributaries to the IRL, primarily to measure water level and dischargee(peel under the
Hydrology and Hydrodynamics Vital Sign). Currently there are three stations in the So&hern |
(Fig. 14) with additional water quality data (watemperature, conductivity, and salinity) being
collected every 15 minutes; one of these stations (Site 2276998), near the C-44begifaiing

in 2017, also monitors pH, dissolved oxygen, chlorophyll, phycocyanin, turbidity, and fluorescent
dissolved oganic matter. Parameters are field verified every two nsonthsometimes more
frequently. If necessary, corrections are applied. Degaagailable through the USGS website
(https://maps.waterdata.usgs.gov/mapper/index)htmi

The Florida Institute of Technology (FIT) initiated tl®ntinuous Bottom Water Dissolved
Oxygen Monitoring Network in 2019 pp. A106-A110 in Appendix 2).Dissolved oxygen and
water temperature are monitored hourly with Hobo U26 dataloggers in benthic housings locate
on the lagoon floor. Laboratory calibration is completed before and after each deployiment. F
growing this network and taking on partners to help expand data collection. Currentlgrthere
seven monitoring stations in the Northern IRL #melBanana RivetLagoon (Fig. 13)Most data

are available on request.

In addition to the discrete water quality monitoring previously described, #tiernsdl Parks
Service’'sSoutheast Coast Inventory and Monitoring Network(pp. A152A156 in Appendix

2) also continuously monitors at one fixed station (ER). with data loggers for evaluation of
temporal patterns in core watguality parameters (dissolved oxygen, pH, salinity, temperature,
and turbidity) These data are available upon request.

The Smithsonian Marine StatiasonductsContinuous Water Quality Sampling (pp. A189-
A195in Appendix 2) at onenonitoring station in the Southern IRL (Figd)1Since 2017, SMS
has maintained a YSI EXO sonde deployed behind the SMS facility near thedroet IRlet. The
parameters (water temperature, conductivity, salinity, pH, chlorophgtugbidity) are measured
every five minutes. These daee available upon request.

54



6.2.2 Wastewater

Since 2017, Brevard County has contracted sequentially with FIT,
thenMRC and Applied Ecology, Inc. (AEI), and currently wi

AEIl to condet Groundwater Wastewater Monitoring (pp.

A11-Al15 in Appendix 2) at 45 monitoring wells (Fig2Rin the

northern and central IRL. Groundwater monitoring is conducied
to inform and refine pollution load models, prioritize areas where
wastewater is polluting the lagocemd evaluate septic tank and
wastewater treatment plant retrofits. The monitoring waitks
sampled in compliance with FDEBFORO001/01; FS2200
Groundwater Sampling. Monthly field measurements include:
depth to water, water temperature, conductivity, pldsalved
oxygen, and turbidity. Laboratory analytes include: ammonia,
total Kjeldahl nitrogen, nitrate/nitrite, total phosphorys,
orthophosphate, fecal coliformPp Q &1/ D Q¥0O fsotopic
concentrationsMost data can be provided on request aﬁIaer
publicaton, but site locations are sensitive and protected (and

hence, no map is provided here). Figure 22. A Groundwater

. Wastewater Monitoring  site.
6.2.3 Hydrology and Hydrodynamics Image credit: MRC.

Hydrological data are used for permitting consumptive use, managing water shortages
establishing minimum flows and levelplanning and managing water supply, managing
environmental protection and restoration projects, and operatitwodfdontrol facilities. As part

of the National Cooperative Water Program (pp. A275-A279 in Appendix 2), he USGS, in
cooperation with th8 FWMD andSJRWMD, maintains a network oft hear reatime continuous
monitoring hydrologic stations primarily on tributaries (Fig),2vith frequencies varying from

15 minutes to hourly. The data collected include water level and, in most caseargéisd he
period of record varies by site biliesedata hae been provided intermittently for ZB years.
These data are available online throbgfips://maps.waterdata.usgs.gov/mapper/index.html

55



Figure 23. IRL hydrological monitoring stations in the National Cooperative Water
Program .
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6.2.4 Atmospheric Deposition

Atmospheric deposition is a source @f
nutrients, pollutants, and fine sediments
from power plants, cars, and land uses
andis increasingly being recognized gs
negatvely impacting water quality in

aquatic ecosystems, such as the IRL. An
understanding of status and trends for
nutrient loads from  atmospheri
deposition is an important contribution {
nutrient budgets, total maximum dail
loads (TMDLs), and water quality
Atmospheric Deposition Monitoring

(pp. A23-A2641n Appendix 2) iurrently
conductedas part of theRL Clean Air
Status and Trend Network (CASTNET

which is managed and operated by the ggFigure 24. Gr_qund_view (from the south side_) of the
at asinglehybrid wet/dry deposition stat OrWe'[/dry depositionsite  (IRL141). Image credit: Charles

near Sebastian Inlet (IRL14Eigs. 2425). Vogt, Florida Dep artment of Health at Indian River

. . C .
Data collectionbegan in 2001, althougt. ounty

some temporal data gaps exist due to interruptions in funding. Dry deposition operationgcont

to be under the national CASTNET program with Wood Environment & Infrastructure Sojutions
Inc. (Wood) as EPA's vendor, maintaining the collection equipment and related metealologic
instrumentation and conducting the analyses of dry deposition samples. Indian River County
Health Department is the subcontractor responsible for collecting wet andodisitolen samples.
SJRMWD provides support for wet deposition field instrumentation (including two rain gauge
an NADP Type NCON wet deposition collector and related data telemetry system), grounds
maintenance, laboratory analyses of wet deposition samples, and QA/QC for wdialedata,;
IRLNEP funds and manages the wet deposition sample collection contract with Woelll as w

the phosphateelated components of monitoring dry deposition. Procedures for wet idepmsgely

follow those of the National Atmospheric DepositiBrogram (NADP;http:/nadp.slh.wisc.edu/nyn/
Weekly wet depsition samples (when rainfall is sufficient) are analyzed for dissohtemhan

and phosphorus species, alkalinity, specific conductivity, chloride, sulfate, pH, andagiahnd

minor metals. For dry deposition, in addition to collecting continuowsteonological
measurements, Wood measures airflow through filter pack systems, conducts wdgkbsarfa
gaseous and particulate nitrogen species in the lalspeadifically for the IRL, conducts weekly
analyses of dry deposition of phosphate from filigiv-rate (20 L of air per minute), singiage

filters. Annually, SIRWMD sends Wood the validated wet deposition data, and Wood reports the
weekly, monthly, and annual estimates of nutrient (nitrogen and phosphorus) loading from wet,
dry and bulk (wet + dry) atmospheric deposition directly onto the lagoon. These estimated loads
were considered when formulating TMDLSs. These data are available upontreques

< 0O O
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Figure 25. The EPA CASTNET Atmospheric Deposition Monitoring  station (IRL141) in
the Indian River Lagoon.
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6.2.5 Healthy Sediments & Contaminants of Emerging Concern

There are four monitoring efforexaminingsedimentsn the IRL that focus predominantly on
contaminants of emerging concern (thus, overlapping two Vital Signs, Healthy Sediments &
Contaminants of Emerging Concern; Table BBL Muck Sampling (pp. A106-A110 in
Appendix 2) has been conducted since 2014 by Florida Institute of Techmolthgy north and
central IRL. Muck deposits are mapgaglocation, thicknessand surface sediment compaosition.

As new locations are invegated, dataareadded to a growing lagoewide datasetNo map of

sites is provided, as there is not a plan for recurring visits to sites, buedpdatmuck maps and
mostdata are availablepon request.

The Fish and Wildlife Research Institute (FWRj the Florida Fish and Wildlife Conservation
Commission(FWC) samples five random sites in the IRL evemnefiyears, as part of EPA’s
National Coastal Condition AssessmentNCCA; pp. A264-A267 in Appendix 2 no map Is
provided as the sites are random). Tdasessmelis a statistical survey of the condition of marine
and Great Lakes coasts the U.S.NCCA evaluates four indices of conditienwater quality,
sediment quality, benthic community condition, and fish tissue contamirdotevaluate the
ecological condition and recreational potential of coastal waters. Consistaptinga and
analytical procedures ensure that the results can be caimgen@ss tb country and over time.
Sites are selected at random to represent the conditadhcoastal waters across each region and
the nation as a wholén the IRL, this effortsamples surface sediments, surface watet fish;

the samples are sent to EPA contract laboratoriehtmical analyses. Sediment analyses include
particle size, organic content, sediment chemistry, sedimeioityo and sediment contaminants
(pesticides, PAHsand heavy metals). Chemical analyses include dissolved and particulate
nutrients, chlorophyta, microcystins, enterococci levels, and total alkalinity fatew samples.
While on site, physical data, including salinity, water temperature, dissolved oxygelghiH
attenuation, and Secchi depths ase recordedFish are collected fanalysis ofcontaminants

in their whole bodes and analysis ofmercury levels in muscle tissuéhe benthic invertebrate
communityalsois identified. Reports and data are available through FWiBé¢ all analyses and
QA/QC are completed andvewed by the EPA.

Estuarine Sediment Monitoring (pp. A152-A156 in Appendix 2)is performed in Mosquito
Lagoon Canaveral National Seashois) the National Park Service, Inventory and Monitoring
Division’s Southeast Coast Network (SECN). Since 2005, the SECN has employedseatault
approach to assess estuarine water resources in the®easth capture their spatial and temporal
variability. Every five years s2diment is monitored at 30 statioststhe same time and at these
same stations, spatial variability of water qualitydésermined(Fig. 16). Sediment samples are
analyzed for total organic carbon, grain size, organic contaminants, and meéss.data are
available upon request.

The Mussel Watch Program (pp. A162-A168 in Appendix 2) is a contaminant monitoring
program led by the National Centers for Coastal O&aence (NCCOS), which is part of the
National Oceanic and Atmospheric Administration (NOAKussel Watchmonitors the stais
and trends of chemical contaminants and biological stressors in the natiorés$ wasests. Begun
in 1986, Mussel Watch remains the longest running contaramanitoring program of its kind
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in the country. The program utilizes a sentibated appradn to monitoring, by collecting and
analyzing sediment and bivalves (oysters and mussels) as surrogates for watem patid
bioaccumulation at a network of nearly 300 coastal sites including the Great Ld&sisa,
Hawaii, and Puerto Rico. The lonellRtation at the Sebastian River in the Central IRIg.(Bb)

is sampled every two years. Analyses are conducted by NCCOS and laboratories unagta@ontra
the government. Contaminants monitored include a suite of organic and inorganic cheonotals
aspesticides (e.g., DDT), antifouling agents (e.g., butyltin), industrial contaminants @R),, P
oil and fossil fuelrelated contaminants (e.g., PAH), and heavy metals (e.g., mercury). More than
250 contaminants of emerging concern are measured to guide investmentterhoray place
based monitoring, including pharmaceuticals and personal care products;redtamants,
currentuse pesticides, surfactants, and staellants. The bacteriurglostridium perfringens

is measured in sediment as an iatlic of sewage waste. Data atélicly available at the NCCOS
data portalfttps://products.coastalscience.noaa.gov/collections/ltmonitoring/nsandt/

6.2.6 Summary of Water Quality Parameters Measured by the One Lagoon Network

All waterquality parametersneasuredeither in the field or asaboratory aalytes by theOne
Lagoon Network are tabulated by the participapngjectsin Tables 5 and.@t is apparent that a
number of water quality parameters (e.g., water temperature, conductiwittysaH, dissolved
oxygen, and turbidity) are measureduch more commonlythan others (e.g., bacterial
contaminants). This table supports the gap analysis later in this report (see 3&9.
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Figure 26. NCCOS'’s Mussel Watch Program station in the Indian River La  goon.
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Table 5. The One Lagoon Monitoring Network: Water quality monito ring projects and
associated field measurements
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Field Measurements Discrete Water Sampling Continuous Water Sampling
Air Temperature X X X
Attenuation of PAR (Kd) X
Barometric Pressure X
Chlorophyll X X X X X X X
Colored Dissolved Organic Matter X
Conductivity X X X X X X X X X X X X X X X
Current Direction X X
Current Speed X X
Depth of Collection X X X X X X X
Discharge X
Dissolved Oxygen X X X X X X X X X X X X X X X X X
Fluorescent Dissolved Organic Matter (fDOM) X X
Nitrate X X
Oxygen Reduction Potential X
Oxygen Saturation X X X X X X X X X X X X X
PAR (in air) X
PAR (in water) X X X
Partial Pressure of Carbon Dioxide (pCO2) X
pH X X X X X X X X X X X X X X X X
Phosphate X X
Phycocyanin X X
Phycoerythrin X X
Rainfall X
Relative Humidity X
Salinity X X X X X X X X X X X X X X X
Secchi Depth X X X X X X X X X
Tide Stage X
Turbidity X X X X X X X X X X
Water Depth X X X X X X X X
Water Temperature X X X X X X X X X X X X X X X X X X
Wind Direction X X X
Wind Gust X
Wind Speed X X

*Turbidity, fDOM, pH, DO, chlorophyll, phycocyanin at one station only.
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Table 6. The One Lagoon Monitoring Network:

and associated laboratory analytes

Discrete

Water quality monitoring

projects

FDEP Surface Water Trend

Monitoring Network
FDACS Shellfish Environmental

Assessment Fecal Coliform
FOS Citizen Science Water Quality

Monitoring

Loxahatchee River District

MRC & MDC Groundwater/

Wastewater Monitoring

MRC LagoonWatch

Monitoring

NPS Discrete Water Quality
SFWMD C-44 and St. Lucie Estuary

Phytoplankton Monitoring
SFWMD Surface Water Quality

Monitoring for the IRL and St. Lucie

SIJRWMD Surface Water Quality
Monitoring for the IRL and St. Lucie

Volusia County Environmental
Management Program

Laboratory Analytes

Alkalinity

X

X

Ammonium (NH,4)

X

Calcium

Chloride

XXX |X

Chlorophyll-a

Chlorophyll-a corrected for Phaeophytin

Chlorophyll-b

Chlorophyll-c

XXX X

Conductivity

XXX |X|X

Dissolved Nitrite (NO,)

Dissolved Organic Carbon

X

Enterococci

Escherichia coli

Fecal Coliform

Fluoride

Hardness

Nitrate-Nitrite (NO,)

X

X

X

X

X

X

Orthophosphate (PO,)

XX XXX | XX

Phaeophytin

XXX X

Potassium

x

Silicate (SiO,)

X

Sodium

Sulfate

Total Coliform

Total Dissolved Solids

Total Kjeldahl Nitrogen

XXX X[ X

x

Total Nitrogen

Total Organic Carbon

Total Phosphorus

XX

XXX [X

XXX [X

Total Silicon

Total Suspended Solids

X

X

Total/Dissolved Major & Minor Metals

True Color
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Turbidity

XXX [X

Volatile Suspended Solids

XXX

XX XXX XXX




6.3 0ne Lagoon Monitoring Network: Healthy Habitats

The Healthy Habitatscategory inthe IRL Vital Signs wheel (Fig. 2) has seven Vital Signs:
Seagrasses;ilter FeedersWetlands and Impounded and Altered Marshes, Living Shorelines,
Spoil Islands, Land Conservation, and Connected Waters. Ther2agelctsin the One Lagoon
Monitoring Network four predominantly address Seagrasses, four address Filter Faaddm)r
address Wetlands and Impounded and Altered Mar@rade 2).Not significantly addressed
currentlyare Spoil Islands, Land Conservation, and Connected W&mg.Islands are indirectly
addressed under the Species of Concern Vital Sign in the LivirmuRescategory.In 2022,a

new projectwasimplemented in 2022 as part of the NASA Kennedy Space Center Indian River
Lagoon Health Initiative Plan (NASA Kennedy Space Center 2021): Maintaining IS{amd
Habitat for Wildlife in the Northern IRL Systenthis new projecis not included in the One
Lagoon Monitoring Network at this time becaitse not yet considered to be “ongoingf future
funding will be determined annually.

Figure 27. Spatial scales of monitoring, based on N eckles et al. 2012.

The IRL’s diverse habitats contribute significantly to the IRL’s biodivgraitiealthy IRL requires
healthy habitatsThe spatial and temporal scales of monitoring these habitats are important
considerationdNeckleset al. (2012 present aiseful approach for the spatial compon&id. 27).
The spatial scale of monitoring can range from landscape Gcaery large scale) to ecosystem
scale (medium scale) to patch (= population) or orgarsisate (small scale)lhe monitoring
program forHealthy Habitatswill refer to these three spatial “tiers”. The tempaosable of
monitoring similarly can range from shorter (less than a year) to much longer periagstfye
decades).The importance of addressing tlseale issue was addressed f®RL seagrass
management by Virnstein (1999) but can be readily applied to othéatsabable 7 summarizes
projects by principal Vital Sign in the One Lagodifealthy Habitats Category indicating tier
level, habitat type, and available metrics.

64



Table 7. Summary of projects by principal Vital Sign in t

type, and available metrics.

he One Lagoon: Healthy Habitats Category indicating tier level, habitat

District

Principal . : o Tier . .
Vital Sign Monitoring Projects Organizations Habitat Level Available Metrics
Long Term Monitoring of
Submerged Aquatic Seagrass abundance and composition, identification
e NASA-Kennedy e :
Vegetation in the Waters Seagrasses 3 and quantification of detritus and non-attached algal
. Space Center )
Surrounding Kennedy species
Space Center
Seagrass abundance and composition, shoot
MarineGEO Seagrass Smithsonian Marine Seanrasses 3 counts, macroalgae composition, leaf
Habitat Monitoring Station 9 characteristics, biofouling load, epifaunal
abundance, sediment organic carbon
1 Total seagrass acreage
Seagrass abundance, composition and canopy
Seagrasses CERP RECOVER South Florida Water 2 height, drift and attal;:he((jj macroalgae cover and
Northern Estuaries SAV - Seagrasses abundance
Management District N
Ecosystem Assessment Seagrass abundance, composition, and canopy
3 height, shoot counts, drift and attached macroalgae
cover and abundance
South Florida Water 1 Total seagrass acreage
Seagrass Mapping and Mgn;[gimﬁ nt g!strlct S Seagrass abundance, composition, and canopy
Fixed Transect Monitoring - JOnNS RIver eagrasses height, shoot count, percent cover of drift
Water Management 2,3

macroalgae and an index characterizing its
biomass, visually estimated epiphyte biomass

65




Principal
Vital Sign

Monitoring Projects

Organizations

Tier

Available Metrics

Filter Feeders

Wetlands and
Impounded
and Altered

Marshes

Habitat Level
. Florida Fish and .
Oyster Integrated Mapping — : Areal extent and health of oyster reefs, location-
and Monitoring Program Wildlife Cor_lse_rvatlon Oyster Reef 3 specific threats
Commission
Oyster Monitoring in the _ _ _ Frequency c_)f live or dead oysters, shell height,
. Florida Fish and juvenile recruitment rates, disease prevalence and
Northern Estuaries on the o . . . .
Wildlife Conservation | Oyster Reef 3 intensity, and reproductive development, oyster spat
Southeast and Southwest o . . . e )
: Commission density, histological determination of reproductive
Coasts of Florida
development stage
T Florida 0
Oyster Spat Monitoring in Oceanographic Oyster Reef 3 Oyster spat, % cover of barnacles, algae, and tube
the St. Lucie Estuary Soci worms
ociety
Smithsonian Marine
Station & Florida
MarineGEO Oyster Reef Dep_artment of Species composition, bivalve size frequency and
7 Environmental Oyster Reef 3 . . ;
Monitoring . density, density of barnacles and sepulids
Protection-IRL
Aquatic Preserves
Program
Land Use/Land Cover South Florida Water Coastal 1 Areal extent of FLUCCS codes 6420 (salt marsh) &
Mapping Management District Wetland 6120 (mangrove forest)
St. Johns River
Land Use/Land Cover Wat'er Management Coastal Areal extent of FLUCCS codes 6420 (salt marsh) &
Mappin District & South Wetland 1 6120 (mangrove forest)
ppIng Florida Water 9
Management District
National Parks
Wetland Surface Elevation Service Southeast Coastal : . .
o 3 Surface elevation, accretion/subsidence rate
Monitoring Coast Inventory and Wetland
Monitoring Network
. St. Johns River
Wetland S“rfa"? Elevation Water Management Coastal 3 Surface elevation, accretion/subsidence rate
Monitoring Wetland

District
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6.3.1 One Lagoon Monitoring Network:Seagrasses

Seagrasses are submerged flowering pldrds have avital role in the IRL due to theihigh
primary pooductivityand their provision of food, habitat, and nursery areas for numanougls
Thesensitivityof seagrasses changes in water quality makiégir statusan importaninetric of
IRL health. There has been significant monitoring of IRL seagrdmsesveral agencies that in
most cases follows common protocols established by the SIRWMD (Morris et al. 260 fjost
extensive of these efforts $agrass Mapping and Fixed Monitoring Transectsa partnership
of SIRWMD and SFWMD§pp.A248-A256 in Appendix 2).

Tier 1 Scale Begun in 1986, eagrassebave been mapped everyRyears. Mapping has been
based on visual interpretation of aerial photographs, primarily at a 1:24,000 scale b aasem

at a 1:10,000 scale. Features on the aerial photographs are identified with thsteidasicopic
analysis, photanterpretation keys, and ground truthing. Featuaesclassified according to
Florida Land Use Cover and Forms Classification System (FLUCCS) codes d&ebdithe
SJRWMD and SFWMD. Featurese delineated, and the resulting polyg@ns connected to
create a GIS data layer for the areal extent of seagifdne accuracy of classifications has been
evaluated for each map generated since 199&ddition, historical photos from 1943 have been
analyzedohotogrammetrially to provide an earlier baseline reference point for $Bagrasses.

Tiers 2 & 3Scale Seagrasses in the IRL have been surveyed along fixed transects at a minimum
of twice a year (sumer and winter) corresponding to times of annual maximum and minimum
abundance. In 1994, 73 sites were establishedraradomly, throughout the IRL with cooperation
between SIRWMD and SFWMD, as well as local and state agencies. As of 2011, that ndmber ha
increased to 97 transedFigs. 8-30). The intent of the fixed transect sampling design is to sample

1) repeatedly at the same location along the same line, 2) quantitatively;@starctively, and

4) rapidly.In the field, each transect delineated by a graduated line extending perpendicular to
the shoreline from the shore out to the deep edge of the seagrass canopylesigirated points

along the line, standardized, ndastructive measurements are made within-ra? juadrat
divided by strings into 100 cells, each 10 cm by 10 cm. Measurements include:

1) species composition documented as the number of cells occupied by at least one shoot of
a species

2) canopy height for each species
3) percent cover for each species and for all species oaahbi

4) seagrass shoot cowih a predetermined set of -tin by 10cm cells as a measure of
density that can be used to generate a relationship between density and percent cover

5) percent cover of drift macroalgae and an index charautgrits biomass

6) a visudestimate of epiphyte biomass

7) water depth

8) total transect length (measured distance from shore to the deep edge of the saagms
Data are QAed/QCed arsthared upon request.
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Figure 28. Permanent seagrass monitoring transect |  ocations i n Mosquito Lagoon,
Banana River, and the Northern Indian River Lagoon.
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Fiaure 27. Permanent seaarass monitarina transect | ocations i n the Southern Indian

Figure 29. Permanent seagrass monitoring transect |  ocations in the Central Indian
River Lagoon.
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Figure 30. Permanent seagrass monitoring transect |  ocations i n the Southern Indian
River Lagoon.
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The CERP RECOVER Northern Estuaries SAV Ecosystem Assessmie(pp. A202-A208 in
Appendix 2)is a component of the Comprehensive Everglades Restoration Plan (CERP)
conducted by SFWMDRECOVER (REstoration COordination & VERIification) provides
essential support to the CERP in meeting its goals and purpdS€E©VERseagrassonitoring

began in2008. The Northern Estuaries SAV Ecosystem Assessn{®lESEA progranm for
RECOVER adopted protocols farthreetier system in 2018.

Tier 1 Scale Aerial photography for total seagrass acreage is conductedllaboration with
SJRWMD every 2 years and covers the entire (§de above)

Tier 2 ScaleTwice a year (beginning of the dry and wet seasons) random stratified sampling is
conducted throughout tH&outhern IRL and SLE using random points within a hexagonal grid
(Fig. 31). Sampling is divided among six segments within tloaitBernIRL, established in the
1990's. Eight0.25-nf quadrats are haphazardly thrown at each point, a total of ~30 points per
segment, and observed for total seagrass cover, coveedyrass species, drift aattached
macroalgae using the Braun Blanquet cover and abundance category classes. Anegage ca
height ofeach sagrass speciemdwater quality parameters, Secchi, and light (PAR)adse
measured.

Tier 3 Scale Three100m permanent transects, parallel to shore or the channel, are monitored
monthly (two sites in St. Lucie one near Willoughby Creek, one North of the InleR2%igor

every two monthgtwo sites in Brt Pierce, one near Taylor Creek, one North of thetlFig. )

from March to November. Along each transect, at eleven points the same obaerpatiquadrat

are made as aboyEig. 32) In addition, blade density counts for seagrassexorded. Cores for
measuring aboveandbelow- ground biomass tifie seagrass species will also be collected in the
future.At each site, water quality parameters, Secchi, and IRfRR] are also measured.

Data are QAed/QCed arsthared upon request.

Figure 31. Examples of Tier 2 monitoring observations in  an 0.25-m? quadrat Segment 26,
(left) and Segment 22 (right) May 2020 . (Image Credit: SFWMD)
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Figure 32. Examples of Tier 3 monitoring observations of seagrass at one of the three
transects at the Fort Pierce Inlet site.  (Image Credit: SFWMD)

Long-Term Monitoring of Submerged Aquatic Vegetation in the Waters 8rrounding
Kennedy Space Center(pp. A137-A141 in Appendix 2) isconductedhat the Tier3 Scaleby the
National Aeronautics and Space AdministragsdiNASA) Kennedy Space Cent@SC).In 1983,

23 transects were established in KSC waters and weeasext to a totalf 37 transects by 1986
(Fig. 28). The KSC transects range from 50 to 200 m in length and are confined within existing
beds (i.e. not extending the full length of a bed or out to the deeper edges). Transects were
established with permanent origin andreral poles with most starting from a landmass whie th
remaining transects start and end in open mid bed localiaia. are collected annually each
summer. Percent cover and species composition is deterhyirrecdanopycoverage technique of
vegetationanalysis originally developed for terrestrial systems (Daubenmire 1968). €theadn
employs the use of a rectangular frame with inside dimensionsb62@&m and appropriately
marked off so that coverage estimates can be quickly nradddition to mesuring all seagrass
species present, detritus and +attached algal species are identified and quantifGedariate

data such as water depth, salinity, dissolved oxyagedtemperature are collected. All datee
QAedQCedand shared upon request.

TheMarine Global Earth Observatory (MarineGEO), directed by the Smithsonianisehbaum
Marine Observatories Network, is the first letegm, worldwide research program to focus on
understanding coastal marine life and its role in maintair@sjent ecosstems around the world.
MarineGEO Seagrass HabitatMonitoring (pp.A189-A195in Appendix 2)is conducted by the

72




Smithsonian Marine Statioat the Tier 3 ScaléAnnual seagrass monitoringegun in 2017is
conducted at three sitesthe Central and Southern IRL (Fi@®, 30), each consisting @ 50m
permanent transect, using standardized MarineGEO protocols. Seagrass comanditiensity
and shoot counts are estimatedh a 0.5x 0.5 m quadrat. Macroalgae composition is also
estimated along each transect. At each transect, ssheatl collections are taken to measure leaf
characteristics and biofouling load. Collections are also taken to sampjeféamal abundance.
Lastly, sediment samples are taken to estimate setiongsnic carbonData are available upon
request.

6.3.2 One Lagon Monitoring Network: Filter Feeders

Filter feeders are an important functional group of organisms in the IRL, as whdedtgethey
remove small particlesncluding bacteriaalgae, and other materials from the water, helping to
improve water clarityWhile there are many different types of filter feeders, monitoring them in
the IRL has been restricted to mollusks, in particular oysters, which hidionveate more
extensive ad abundant than they are now. Leiegn monitoring efforts included in tH@ne
LagoonMonitoring Network are in the Central and the Southern IRL. Monitoring at the Tier 3
Scale is being done by FWQ3yster Integrated Mapping and Monitoring Program (OIMMP;

no questionnaire was receiyeddIMMP began in 2016 with the objective of building and
maintaining a collaborative network of stakeholders with interest in mapping andormgnit
Florida’s oyster habitats. Three OIMMP workshopsenzld (2017-219) to bring together oyster
scientists andesourcemanagers from across Florida. During these workshdfedees gave
presentations on regional oyster mapping and mamgt@ctivities and made recommendations for
future mapping, monitoring, and managementbpster resourcesWorkshop participants and
OIMMP partners collaborated to write a statewide technical report puthlist®919. This report
provides summaries of the status of oyster habitat in each region of Florida, mapping and
monitoring programs, lot@n-specific threats, and recommendations for oyster management,
mapping, and monitoring. OIMMP also compiled oyster data from a variety of local mapping
programs to create a statewide map of oyster habitat. Some ground truthing is done. Updating of
the maps is sporadic, most recently updateth 2021 data A map ofFlorida’s o/ster resource
including the IRL’'s and a summary of oyster extent and healtten be accessed at:
https://myfwc.com/research/habitat/coastetlands/projects/oimmp/

FWC conductsOyster Monitoring in the Northern Estuaries on the Sutheast and
Southwest Coasts oFlorida (pp. A96-A100in Appendix 2) a Tig 3 Scale effort in the SLE
(Fig. ) and the Loxahatchee River Estuary initiated in 20D¥ster population surveys are
conducted twice per year at 9 stasdoy randomly deploying 15 replicate 025 quadrats on
each sampled reef. All oysters within each quadratcollected for determination of the total
number of live oysters and the total number of degters with articulated shellShell height
(SH; maximum linear distance from the umbo to the verdhadll margin) is measured for a
maximum of 10 live oysters per 028 quadrat. Monthly measurements include monitoring
juvenile recruitment rates, disease prevalence atehsity, and reproductive delepment.
Juvenile recruitment is measured by deploying thegicate spat monitoring arrays at each
station. Each array is comprised of 12 axenic adulieoyhells (510 cm SH) with a hole drilled

in the center. Two lengths of galvanized wire émang with 6 shells each, which are then suspended
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Figure 33. Oyster monitoring locations in the Centr al and Southern Indian River
Lagoon.
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from the arm®f a T-shaped PVC frame. Spat monitoring arrays are deplfmyegpproximately

one month. Theetrieved shell strings are returned toldd@ratory, where each shell is examined
for numbers of oyster spat with the aid of a magnification lamp or dissecting copeos
Prevalence and intensity Berkinsus marinugdermo) infection is monitored byktecting five
oysters from each station, returning them to the lab for dissection. The oyster &ssagsng
after the disease dissections are preserved for histological det@wmirdt reproductive
development stage according to a classification scheme modified from the weidhef and
Oliver (1996). Monthly water quality sampling is conducted in conjunction with field sampling at
all stations. Monitored parameters include salinity, temperature, dissolvechaygeentration,

pH, depth, and watelarity. Data that has been QA€&dZed and published shared.

MarineGEO Oyster Reef Monitoring (pp. A189-A195 in Appendix 2),a partnership between
the Smithsonian Marine Station and DEP’s IRL Aquatic Preserves Program, tsoadoigal Tier

3 Scale monitoring of seven oyster reefs in the Central and the Southern IRL4jFit 8ach
site, species composition is determined with a inx quadrat along three transects. Bivalve size
frequency and density as well as density of barnacles and sepulids is detewith a 0.25 m x
0.25 m quadrat. At each site, three Hoxes (0.5 nx 0.5 m) are deployed within the reef, two
months prior to sampling. All mobile fauna are collected from each biobox and id#ntifie
guantified.

In 202Q FOS initiatedOyster Spat Monitoring in
the St. Lucie Estuary(pp.A116-A120in Appendix
2), a Tier 3 Scaleffort. Oyster spat settlement i
monitored monthly along a salinity gradiegit six
sitesin the SLE and the SouthernlRFigs. 33-34).
Four oyster T's are deployed at fixed positionsiat
sites; three sites are in hgtsalinity (IRL) and three
are in lowver salinity (SLE). Oyster T's(Fig. 34)
contain two stringers, each consisting of sepains
of clean, recycled oyster shetits a PVC Thar that
allows the shells to hang, suspendedthe water
column. The shells hang at the same elevation of |ive
oysters (~3%£m above sediment surface) in adjacent
reefs and spat will settle onto them if conditions are
favorable.Shell stringers are swapped out monthly,
and the top and bottom shelbin each stringer are
excluded from analysi3he shells are taken to the lab
for analysis The quantity of oyster spat, % cover of
barnacles, % cover of algaand % cover of tube
worms are counted and estimated on a per shell basis

This is an expansion and formalization of a progrzFigure 3 4. Oyster T's used for QOyster
that prior to June 2020 collected similar data but oiSpat Monitoring in the St. Lucie
sporadic basisData are available on request. Estuary (Image Credit: FOS)

UJ
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6.3.3 One Lagoon Monitoring Network:Wetlands and Impounded and Altered Marshes

The IRL’s wetlands play a key role in maintaining a healthy ecosystem. They provide a wide
variety of ecological functions, including serving as habitat for various species, pgoweéter
quality protection and improvement, supporting the food chain, providing flood storage, and
buffering the lagoorfrom activities that occur on adjacent uplands. Upland wetlands provide
critical water storage that is impartt to hydrologic and salinity regimes, and they filter nutrients
and suspended solid$idal wetlands are important habitats for critical litages of fishery
species Much of the IRL’s wetlands have been altered, most obviouslywétiendsthat wee
impounded or ditched and isolated from the IRbese alterations were doner¢alu@ breeding

by salt marsh mosquitoefemales wi not lay their eggs in standing water or on dry soilis
approachsolated the wetlands from the IRIndeliminatedor altered wetland plant community
structures For several decades, these alterations have beensatpbeéially mitigated by the
congruction of culvertfoumpsto increase water flow and connectivity between the IRL and its
wetlands and by only flooding the impounded wetlands during mosquito breeding season (= the
wet season)Also, dikes have been breached or removed and draglineslipartially filled to
maximize wetland footprint.

Most IRL coastal wetland habitat monitoring focuses on wetland restoration agdtioitisites.

These monitoring efforts are generally sHa#d, lasting only until regulatory success critara

met or to answer key management scenario questions regarding fish, crustacean, or hird usage
Beyond ongoing coordinated water management district mapping efforts, very limiteddigdt ha
monitoring was reported in the most recent Coastal HabitegratedViapping and Monitoring
Program reporttttps://myfwc.com/media/12072/chimangport2017.pdj.

SFWMD conductd.and Use/Land Cover Mapping (pp. A209-A213 in Appendix 2), a Tied
Scaleeffort in the Southern IRLSimilarly, SIRVMD and SFWMD conductLand Use/Land
Cover Mapping (pp. A244-A247 in Appendix 2),for the rest of the IRL and the Halifax River.
For these parallel efforts, mapping is daapproximately every 5 year@he year of image
acquisition is countglependent beginning in1999and most recently i2014-2016.The land
cover maps mostly are classifieedsed on a modified Florida Land Use/Land Cover and Forms
Classification System. Primarily using the codes for Saltmarsh (6420) and Marmest€6120),
changes in the total covef these combined classes of wetland and changes in their individual
areal extents can be discerradongyears. For example, trends in wetland loss and mangrove
expansion can be documented. These layers have been used for these purpostatéwitie
Coastal Habitat Integrated Mapping and Monitoring Program (CHIMMP). The landatesdor

the watersheds are summarized in the annual South Florida Environmental Reparare
available onlinel{ttps://datefloridaswater.opendata.arcgis.com/

SJRWMD conduct$Vetland Surface Elevation Monitoring (pp. A240A243 in Appendix 2)a
Tier 3 Scale efforin Mosquito Lagoon (14 stations; Figh)3and the Northern IRL (39 stations;
Fig. 36). This monitoring began in 2000 and occurs approximately every 5 years. Moniteging t
elevation of wetlands using surface elevation tables/feldspar marker horiEGRBI(P is a welt
accepted method within wetland scieteeneasure surface elevatiand therates of accretionor
subsidence. A rod or pipe is driven into the marsh untilestébspecial arm is attached, and pins
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Figure 35. Wetland Surface Elevation monitoring locations i n Mosquito Lagoo n.
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Figure 36. Wetland Surface Elevation monitoring locations i n the Northern Indian
River Lagoon.
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are lowered through holes in the arm until they touch the marsh surface. The amount of each pin
remaining above the arm is measured to provide relative elevations. Once the s&ioeyed,

these relative elevations can be converted to absolute elevations. In addigmnpfdeldspar are

placed on the marsh surface to establish marker horizons. Cores in these locatioiseshow
accumulation of material above the marker horizons. In combination, the elevagéassred with

pins and changes in the depth of sediment above the marker horizon can be used to determine
accretion of material and subsidence below the marker ho&WMH hels toelucidate how

coastal wetlands respond to both stientn episodic events, as well as ldagn sedevel dynamics.

In addition,monitoring restored coastal wetland sites over time is required for evaluaigrg$s

and improvingIRL restoration method€Comparing change in sediment elevation between un
impacted wetlands and restored wetlands may provide indications regarding the functioning a
longterms sustainability of restored areas. Once establistied, can be revisited as often as
needed to meet the needsrefource managem@nd researchersThese data are available by
request.

Similarly, theNational Park Service Southeast Coast Inventory and Monitoring Netwoducts
Wetland SurfaceElevation Monitoring (pp. A157-A161 in Appendix 2) a Tier3 Scale efforin

the Mosquito Lagoomt one sitan the Canaveral National Seashaseproximately everywo

years. Methodology is similar to the previous programod surface elevation table ($Esite

was installed prior to 2014 and was sampled in 2015, 2016, and partially in 2018. This site
consisted of 3 SET stations where elevation and accretion data were collectesitelmll not

be sampled moving forward &vo new sites wreinstalledin 2021. These newtss consist of

three SET stations where surface elevation and accretitreiauige monitored annuallflevation
measurements are collectetith a surface elevation table. These data are availabteduest

once they arpublished.
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6.3.4 Summary of Healthy HabitatsParameters Measured by the One Lagoon Network

In regard tdHealthy Habitatsthe current One Lagoon Network focuses heavily on seagrasses, and
to a lesser extent oystersgthandsand Iving shorelines. [gnificant gaps exist to address the Vital
Signs of Spoil Islands, Land Conservation, and Connected Waters. Moreover, current monitoring
efforts actually focus more on quantity than quatityRL habitats.Indeed, “habitat quality” is

often a vague conceHall et al. (1997) defined habitat as “the resources and conditions present
in an area that produce occuparayncluding survival and reproductienby a given organism”

and considered habitat quality as “the ability of the environment to provide conditionprégtpro

for individual and population persistence.” What is quite lacking in current IRL mmgjtefforts

are measures of the ability of IRL habitats to support the growth and survival ofsongasiwell

as the combined ecosystem servicesipieal by the habitat# would also be desirable to integrate
better the monitoring being conducted at the three spatial tiers (Fig. 27). Gaps in mgnitori
HealthyHabitatswill be further exploredater in this report (see Secti@rR).
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6.4 One Lagoon Monitoring Network: Living Resources

The Living Resourcegategory in the IRL Vital Signs wheel (Fig. 2) hax Vital Signs:
Biodiversity, Species of Concerikxotic & Invasive FisheriesForage FisheandHarmful Algal
Blooms. There are31 projectsin the One Lagoon Monitoring Network, of whidhree
predominantly addre®iodiversity, 16 addres$Species of Conceriiive address Fisheries, oné
which alsoaddresseBorage Fishesand sevemaddresgdarmful Algal BloomgTable4). There is
no existing monitoring program that specifically focuses on the Exotic & Inv¥giaeSign. The

Living Resources category is, of course, heavily linked to the Water Quality and Healitstsi
categories.

6.4.1 One Lagoon Monitoring Network: Biodiversity

Biodiversity (originally a contraction of the phrase “biological diversity”) cardefined simply
as the variety of life. Biodiversity cuts across different levels of orgaoizati

X Species diversity measures the number of species in a given area (dad anevusually
first thinks of in regard to “biodiversity”)

X Genetic diversity mesaures the genetic variation within populations of species (such
variation is important in regards to the lemym survival of species, with higher
survivability related to greater genetic diversity)

X Ecosystem diversity measures the variety of commurotiégbitats in an ecosystem (this

is the largest scale of biodiversity, and ecosystem biodiversity is influbydsath species
and genetic diversity)

There is strong consensus that the integrity of ecosystem services is linkediversity (e.g.,
Duarte 2000, Palumbi 2009). Hence, the health of the IRL can be evaluated by its biodiversity an
changes in biodiversity over timas well as the ecosystem services provided

According to the Smithsonian Marine Station’s Indian River Lagoon Speciesdnyenbrethan
4,400 species of plants and animals live in the IRL watershed. These numbers theled¢re
watershed, not the IRIHoweverthese estimatasnderestimatéhe IRL’s tremendous microbial
biodiversity; for example, Hargraves (2021) recgpthinted out that the diversity of microalgae
and related protists in the IRL is exceedingly rich, likely exceeding 2,000 species, invametie
of known and cryptic classes. We still have much to learn about microalgal bidggliyeege also
Section6.4.5 Harmful Algal Blooms)All three of theprojectdisted under Biodiversity in the One
Lagoon Monitoring Network are conducted by Brithsonian Marine StatiohRL biodiversity
has been a focus of SMS since its formal inception in 1982, but began in 1969.

The most significant sustained program on IRL biodiversity is the SmithsonianeM&tation’s
Indian River Lagoon Species Inventory(IRLSI, pp. A184-A188 in Appendix 2)which covers
all areas of the IRL, exclusive of the Halifax RivEne roots of the IRLSI began i994,an effort
that grew out of the IRLNEP’s sponsored conference on Biodiversity of the IndianLRigoon.
(Bulletin of Marine Science 1995Jhe goal of that conference was to assemble and synthesize
information on the status of biodiversity in the Lagoon. That synthesis contributed tgpemsam
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recommendations for inclusion in IRLNEP’s initial Comprehensive Conservationgdareant

Plan (IRLNEP1996)and the first attemphade by scientists to inventory IRL biodiversity. That
initial effort wasled by Dr. Hilary Swain, then at Florida of Technology, and SMS subsequently
developedthe inventory into an opeaiccess online databad#/ith support fron IRLNEP, he
IRLSI now is undergoing modernization and expansion to increase public accessttmtiaiill

help stakeholders understand the unique qualitiesedRh and how it is faring in the face of
recent and ongoing environmental threats. Renovation of the IRLSI includes transferiing exis
content tcabiodiversity database management system, moving the site to a new domain for better
accessibility, and expanding the database to include records that take advantagdeof
biodiversity measures and techniques, such as DNA barcdceglRLSI includes information

on gecies occurrences and abundamddsn the IRL system; reports on IRL species and habitats,
special status species and other aspects of the IRL to assess biyduwedsrstandey players

and educate stakeholdefhe data in IRLSI come from other research and monitqgiogects

that follow their own QA/QC methods. Occurrence records are gathered only framtifiscie
experts. Efforts have begun to provide barcodes for all taxa entered into the ywecteasing

the accuracy of our biodiversity estimates and eventually leaaimgre definitive identifications

for many speciesthe IRLSI is publicly accessible &tttps://irlspecies.org

The SMS also conducBenthic Infaunal Monitoring in the Southern IRL and the St. Lucie
Estuary (pp.A179-A183 in Appendix 2) Benthic infaunal communities are important indicators
of ecosystem change because they are comprised of organisms with limitety tinatbiteproduce
quickly and respond predictably to stress. As pathefComprehensive Everglades Restoration
Plan to restore more natural water flows across the Florida peniSsiflahas beemonitoring
these sedimerdwelling fauna in a longerm study that
began in 2005. These communities are studied in relation
to changing water quality and sediment characteristics at
21 sationsin the IRL and SLEFigs. 37, 38. Quarterly at
each gation infauna are sampled via petit ponar grab (i
3). Sediment organic and water content are calculated
from core sampledakenfrom a depth of5 cm, and
corresponding physical datavater temperature, salinity
dissolved oxygen, pH, turbidity, wind speed, cloud cover,
and approknate current speed and directionare
recorded. Annually, additional core samples are taken| for
sediment characteristics (color, texture, graie, fresence of
H>S). Samples from the six gtionsin Indian River and
Brevard Counties are only processed when extra funds are
available. By tracking abundance, diversityand
composition of infauna in relation to abiotic paeders,
these communities are used to help gauge overall

ecosystem health as the restoration process continues

Through various analyses and taxonomic approack~~ o )
including DNA barcoding, particular epies are beingFigure 3 7. Sampling infauna with a
identified that serve as biological indicators of syeiem PEtit ponar grab. (Image Cred it
stress. Data are QAed/QCed and are available upoesEqM'Che"e Donahue. SMS)
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Figure 38. Benthic infaunal monitoring stations in the | ndian River Lagoon and the
St. Lucie Estuary .
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The SMS also conductdlarineGEO Fouling Community Monitoring (pp. A189-A195 in
Appendix 2). A focus of MarineGEO (previously introduced in Sectt08.]) is biodiversity and
the causes and consequences of its chaviggneGEOconductsboth monitoring of essential
coastal habitats as well aswetk experiments to examine largeale questions within a variety
of fundamental ecological themégarGEO’sglobal footprintincludes asignificanteffort by the
SMS in the Central and the SouthertRL initiated in 2017 tomonitor fouling species. The
protocols used are standardizedmmon techniques that have been welted in each of the
habitats.Each summesix fouling panelsmade ofPVC are deployed ifive different habitats
(oysters, seagrass, ssftdiment, mangrove, and docks) and these halata replicatedhree
times (15 total sitesFig. 39). The development of these communities is monitored tvee
months Upon retrieval, thefouling organismsare examinedmicroscopically for species
identification.Biodiversityis measured witstandrdized protocols ieach habitat. ile majority
of introduced species within the coastal marine zone are found in these compamitiberefore
this project helps provide a good inventory of non-native marine invertebrates agdoa Il his
project ha alsoconductedhreeintensive bieblitzes withinthe IRLin the past several years with
the goal to barcode all invertebrates with accompanying vouchers and photogheskedata are
typically not available until after tiyeare published, but may be available on request.
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Figure 39. MarineGEO's fouling community monitoring stations in the Central and
Southern | ndian River Lagoon.
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6.4.20ne Lagoon Monitoring Network: Species of Concern

The IRL region has more than 50 species that are listed as endangered, threatenads @mfspec
special concern, and more than 70 others that are considerdtRiax=P 2019) In the IRL,
these include federally protected species such as marine mammlaldinmevhales, dolphins,
manatees, and otters. Species checklists for birds, fishes, mammals, m@ptilss, rand
amphibians can be found in the IRLSIttps://irlspecies.org/checklists/index.phigpecies of
Concern also include species that are considered threats to the IRLjdalgaHarmful Algal
Blooms (HABs).In 2022, thee new projectsvereimplemented in 2022 as part of the NASA
Kennedy Space Center Indian River Lagoon Health Initiative (R&SA Kennedy Space Center
2021) Status of the Horseshoe Crab (HSC) at KSC, Juvenile Sea Turtle Status attd Heal
Monitoring in the Kennedy Space Center Lagoons, and The Role of Kennedy Space Center for
Sustaining Sportfish Populations in a Rapidly Urbanizing Estulingse new projestare not
included in the One Lagoon Monitoring Network at this time because they are not ydepshsi

to be “ongoing”; their future funding will be determined annually.

Species of ConcernFlorida Manatee

Since 2012, FWC has conducted aerial surveys of the entire IRL at approximgtediivetervals

to assess manatee abundaaeart of thé&lorida Manatee Statewide Abundance Monitoring
Program (pp. A81-A85 in Appendix 2) The goal of this program is to estimate the statewide
abundance of the Florida manatee population, with a statistically sound measurertiniyc

around that point estimate. Wekidng aerial surveys are conducted in March or December
(depending on weather conditions and other factors) on the west coast of Florida in one year and
on the east coast in the subsequent,yegt,surveys were conducted in 2011 and 2015 on the
west coast and in 2012 and 2016 on the east coast. The survey methodology and analysis are
designed to account for imperfect detection resulting from reasdhat are unavailable to be
detected given water visibilitie.g., too deepdnd manatees that were available but not sighted by

the observers (i.e., perception bias). Estuaries, rivers, creeks, arthepdisim all or part of 26
counties on the west coast and 21 counties on the east coast of Florida are surveyéfiedh strat
random sampling protocol is utilized in which all potentialnatae habitat is included in the
sampling frame, and allocated into three survey strataiusn 1— warmwater aggregation
habitds; Stratum 2-areas deemed likely manatee habitats (based on a bathyiless than 3.7

m and the presence of seagrass); and StrataimaBitats less likely to be occupied by manatees
(e.q., deep areas with no seagrass) (Martin et al. 2011, 2015; Dorazio et al. 2013). The number of
manatees is modeled using Bayesian hierarchical mgdi&ehniques. Data are available upon
request.

TheFlorida Manatee Regional Distribution and Abundance Monitoring Program (pp. A76-

A75 in Appendix 2)is conduced by FWC along the entiréRL. Since 1985the purpose of
manatee “distribution surveys” has been to document seasonal patterns in manée spa
distribution and habitat use at the county or larger regional Sogdecally, aerial surveys have
been flown twice per month for one or two years. Manatee counts (adults and, dabagg)n,

and behavior are recorded on maps. These data have been reliedesourgemanagers to
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identify areas in need of protection (e.g., watercraft speed zones). For gerntbradatogy and
findings from pre2005 surveys see Edwards and Ackern{2®lg. Data are available upon
request.

FWC also conducts th&lanatee Warm-Water Habitat Temperature Monitoring Program

(pp. A91A95in Appendix 2)at 66 monitoring sites in Banana River, the Northern IRL, the Central
IRL, and the Southern IR[Fig. 40. One of the most significant habitat issues facing Florida
manatees in coming decades is the loss or degradation ofwatemrefuges within their winter
range. Manatees will need to find alternative wavater habitats such as springs, passive thermal
basins (e.g., canals), or hurag@nerated sources. An essential task of FWC’s waater habitat
resarch is characterizing sites for their ability to provatkequate thermal refuge for manatees
during cold weather. Project objectives are to: (1) provide atiermg record of water temperatures
at power plants and other industrial sources to documematap®al changes that may affect
manatee distribution, behavior, and mortality; (2) astegsal quality and reliability of passive
thermal basins to inform future waswater networks and projections of calelated mortality;

(3) enhance ongoing or future population, ecological, and behavioral studies of manatees by
providing data on water temperatures and quality of waater habitats; and (4) inform
management decisions on manatee waster habitat issues.

Since 2007, FWC manatee research staféltployed water temperature data loggers at known
and potential warrwater sites in many areas of the state of Florida, including the IRL. Data
loggers are also deployed at nearby ambient sites to determine the thermaldbehefivarm

water sites. Dat loggers are deployed in October and removed in April; data are recorded at 30
minute intervals throughout the winter season (Novembédvidrch 31). Loggers are deployed at
various depths in the water column, depending on the site: sediment, bottom (within 0.5 m of the
bottom), column, and surface (within 0.5 m of the surface®st sites include at least a bottom
logger.Temperature data are QAed/QGatl are available on request.

Kennedy Space Center condudt®nitoring Distribution and Abundance of Manateesin
Kennedy Space CenteWaters (pp. A1L-A147 in Appendix 2)in parts of Mosquito Lagoon,
Banana River, and the Northern IRL. Systematic surveys over the KSC portion obBina

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 numbers
of manatees observed in the Banana River Lagoon and concurrent reports ofitabges being
observed in Mosquito Lagoon, where manatee numbers were traditionally low, the seavey a
was expanded to that basin. NASA helicopters provide the observation platfibriervabserver

on each side and a data recorder with computer and GPS systems guiding the flightpath and
marking the observer callouts. During the monthly surveys, animal location, attritorteatibn

(e.g., behavior, number-group, number of adults and calves), and environmental conditions are
recordedThese data allow comparison of trends both seasonally and annually, use pastas rel

to habitat features, such as depth and seagrass beds, and aids in identifying and retcandedg s

dead manatees.
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Figure 40. F WC's Manatee Warm -Water Habitat Temperature Monitoring Program in
Banana River and the Indian River Lagoon.
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For annual comparisons of manatee relative abundance, the summer (June, July, ahdwagus
number of manatees observed per flight is used. Using this time peri@@sathise in the data,
because the summer is a period with lowest manateeaiaigimmigration at KSC. Results from
summer only surveys have shown an overall {targh trend of increasing number of manatees
utilizing Banana River from 1972015 followedby a decline starting in 2016 and a concurrent
increase in Mosquito Lagoamhere manatee numbers have been traditionally Tbwg apparent
shift in distribution from the BnaneRiver to the Mosquito Lagoohas management and resource
implications such adong-term availability of seagrass for forage and the possibility of increased
boat manatee interaction. This shift is of interest to KSC and others (i.e., FWy&)Snd
Canaveral National Seashpreach having mandates to protect manatees and théath&ata
are QAed/QCed and are available on request.

In the projectHealth Effects and Behavioral Response oflorida Manatees (Trichechus
manatus latirostrig to Persistent Algal Bloom and Associated Loss of Seagrass Resources in
Brevard County, Florida (pp.A269-A2748in Appendix2) begun in 2011the USGS is capturing
manatees in the Northern IRL, Banana River, and Mosquito Lagoon and conducting health
assessments to rate body condition and collect biomedical samples1{jFiGud samples are
analyzed for microbiome profiles taugntify levels of detrimental bacterial strains and perfor
manatee immunenarker panels to assess
pathways stimulated by pathogens, stress,| or

chronic illness. Following health assessments,

released manatees are monitored with GPS

telemetry tags to tracknanatee movements an

behaviors, and to identify foraging, travelling,

resting, and other use areas. These data |are

collected to survey habitat used by tagged

manatees to identify seagrass and macroalgal

species assemblages in manatee foraging areas.

USGS is documenting available submerged

aquatic vegetation and physical environmental

factors, such as depth, temperature, and subst-~*~ _ _ )

in areas associated with manatee use with a “QuFigure 41. USGS is working with partners to

" . conduct health assessments on manatees
z(a:r?crlnarlejr;?/zria?)'[lirolrrlnzgqetg:‘:a are QAd/QCed in the DeSoto Park canal (Satellite Beach) .

FAU Harbor Branch launched tianatee Project at HBOIin 2009(pp.A35-A40in Appendix

2). This monitoring consists oherebased and drone surveys of manatees at HBOI and Round
Island Riverside PariEig. 42). Drone surveys will include other sites in the future. Surveys are
based on photalentification of scar patternsn individual manateesShorebased photos are
taken with handheld camerasquippedwith polarized filters. Currently about 500 different
individuals are recognize@nd 120 of those are matched with the USGS Manatee Individua
PhototdentificationSystem (MIPShttps://www.usgs.gov/centers/wetlaadetaguaticresearch
centerwarc/science/manatgehotoid-tool-researchmanated)). Numbers of manatees, numbers
of calves, behavioral information, habitat information (for sites away frof®@IHBip channel),

and basic weather data are also collected with ea@n@hben. Data are available upon request.
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Figure 42. The Manatee Project at HBOI has been monitoring manatees with  photo -identification
of scar patterns on individual manatees  since 2009. (Image Credit: HBOI)

Species of ConcernAtlantic Bottlenose Dolphins

Since 1999,Marine Mammal Research (pp.
A121-A125 in Appendix 2)conducted byHubbs
SeaWorld Research Institute (HSWRhas
monitored dolphin health and population status [n
the IRL by investigating strandingsné boat-
based photadentification(Fig. 43). The HSWRI
stranding response area covers the areas ffom
Sebastian Inlet to FlaglerCounty in the
Intracoastal Waterway. HSWRI surveys cover the
Halifax River north to the Tomoka basin.
Monitoring includes mortality and associated
parameters such as mercury levels and infectifFigure 43. Hubbs SeaWorld Research
disease. HSWRI also monitors behavior alolnstitute has been surveying IRL dolphin

with environmental parameters during surveyPopulations with photo identification  since
Data are available when published. 1999. (Image Credit: HSWRI)

Since June 2021, the FAU HBOI Stranding and Population Assessment Prpgradhd-A23in
Appendix 2) has conducted molthNMFS-permitted boatbased dolphin surveys in the Central
IRL (Sebastian Inlet to Jupiter Inlet, including the St. Lucie River). Thma tgptures dolphin
dorsal fin and body shots with cameras to maintain a dolphin photo ID catalog. Thesearsages
stored on a private server at FAU Harbor Braacdd an iCloud server database. The team also
uses a YSI meter to collect water parameters suclida®, salinity, conductivity, and water
temperature after every dolphin sighting. Data may be available on request.

Species of ConcernReptiles

UCF'’s IRL Long-Term In-Water Marine Turtle Monitoring Program (pp. A280-A284 in
Appendix 2)is a longterm monitoring program that has consistently sampled the siéemear
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Sebastian Inlet since 198Phe UCF Marine Turtle Research Group samples twicerdghmypear

round, for sea turtles in tHRL. This teamsest ~0.5km long tangle nets on the east side of the
IRL approximately 12 km south of the Sebastian Inlet. Net soak timthise hours,and the
research group samplevery sea turtle captured in the net. Ambient environaheldta (wate
andair temperaturessalinity, pH,andwind at the site of net set) is also collected. Alllegriare
worked up onboard a boat and released back to theA&iameters measured includea surtle
morphometrics, disease ecology (viral load in blood), genetic diversity (blood/tismas),
condition indices, injuries, foraging ecology (diet via lavage or stable isotope anafysas)l
movement (via telemetry, mark recaptur@nd population demographics (mark recapture
analyses)All dataandsamples g used to understand changes in the IRL sea turtle aggregations
over time (genetic stock structure, broad health indices/indicators/disessange, foraging
ecology, etc.)Requests for data are considerecaraseby-case basis sind@CF’s permits limt

the amount of samplékatmay be collected.

In partnership with FDEP andN¥C, Brevard Zoo
has been collecting sightingsf diamondback
terrapin (Fig. 4) in the Indian River Lagooiy

the public since 201® Indian River Lagoon

Diamondback Terrapin Sighting Reporting

Program (pp. A16-A19 in Appendix 2). Since
that time, more than 240 sightings have begen
received guiding research and conservatign
efforts for these turtles. Many of the reports
submitted to Brevard Zoo include photos of the
individual turtle seen by aommunity member;
staff are able to review those photos to confirm the
turtle is correctly identified as a diamondback
terrapin. Diamondback terrapins are prized in the
illegal wildlife trade. Due to the risk of turtl
poaching, Brevard Zoo doest makethe sighting Figure 44 . Although now rare in the IRL,
data readily available as this includes the locatithe diamondback terrapin s protection is
of individual turtles who have a relatively smalimited by inadequate data on its
home range. The zoo is willing to share data wdistribution and demographics (Image

researchers on a calsg-case basis. Credit: IRLNEP)

Species of ConcernBirds

NASA-Kennedy Space Center initiated iMading Bird Foraging Habitat and Nesting Success
Monitoring Program (pp. A148-A151 in Appendix 2)in 1987 This longterm monitoring of
wadingbirds at KSC consists of: 1) a continuation of the wading bird foraging habitat use aerial
surveys which have been conducted monthly since 1987 -26 18SC impoundments; 2) a
continuation of the annual wading bird nesting colony peak count boat andsaer&fts which

have been conducted annually since 1987; and 3) a new study of nest productivity in three to five
of the largest wading bird nesting colonies on KSC. These activities are ainpedviaing
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resourcemanagers with information related to evimental compliance and natural resource
management on KSC. The data are available upon request.

FDEP’s IRL Aquatic Preserves Program has condusfeul Island Rookery Monitoring (pp.
A47-A50 in Appendix 2)in the Central IRL and Banana River since 2(8yioil island rookeries

are monitored monthly for the nesting season from February to September. Seasamal nesti
success is tracked by following nesting attempts through the entirety of timg iIsesasonNesting

is documented from start (courtship/nest building, etc.) to finish (chick fleddbegisity and
diversity estimates are made for both wading birds and seabirds. Monitoring is done affone st
member only to minimizelserver bias. Data are collected with binoculars and by either walking
or boating around the islands. Parameters include wading bird and seabird nest aibeimpts
success, population estimates, habitat use, and site fidelity. Data arbla\sjileequest.

FWC leads theFlorida Shorebird Alliance (FSA, pp. A101A105 in Appendix 2), which
monitors shore bird population abundance and distribution throughout all of the IRL, except the
Southern IRL. Shorebird surveys provide important information about when and where shorebirds
and seaiods occur in Florida. FSA partners (various agencies, NGOs, and public volunteers)
organize and participate in a variety of shorebird and seabird surveys throughout tihdogea
surveys are simple and provide a “snapshot” of how birds are distribuied dartain times of

the year (for example, breeding season andhmeading season). Other surveys are more
involved; these include loagrm studies to identify trends in distribution and abundance over
time. Monitoring may be conducted by walking, driving, and boating. Binoculars and scopes are
used. FSA partners work within an adaptive management framework. A crucial component to
adaptive management is lotgym monitoring. Longerm monitoring of nests and colonies
enables the detection of changes in the abundance, distribution, and overall productivity of
breeding shorebirds and seabirds over time. Monitoringfatsitatesunderstandinghe effects

of various factors (e.g., habitat loss, predators, disease, and pollution) on shanebgeabird
populations. Based on the data received from monitoring, FSA partners can enpkdifective
management strategies and develop conservation guid@atsare available by request.

FWC and Martin CountyonductWading Bird Rookery Monitoring (no surveyreceived) at the

Bird Island Critical Wildlife AreaBird Island is a spoil island in the Indian River Lagoon in Martin
County. The island is closed to public access year-round to protect nesting aimg) tuodsand

is cooperatively managed monthly thghout the year. Nest counts are conducted from a boat
circling the islandand it is certain that some interior nests are not couR@@meters include
wading bird nest attempts and succasdpopulation estimatefResults are published annually in

the South Florida Wading Bird Report; the most recent report, for 2019, was published in 2020:
https://www.sfwmd.gov/sites/default/files/documents/SFWBR_2019.pdf

Species of Concern: Others

FWC'’s Florida Horseshoe Crab Watch (pp. A71A75 in Appendix 2)is a horseshoe crab
spawning monitoring program sustained by volunteers. Monitoring is conducted during peak
spawning season, at numerous sites throughout thg AR 45, 46). Sampling occurs three
monts a year during peak spawning season (Apdiline). Northern sites are monitored daily.
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Southern sites are monitored daily on three consecutive days, during new and full moons each
month.A pre-determined length of beach is surveyed around high tideintéedrs walk the beach

at high tide and record the number of spawning ¢rabs

collect a subset of the horseshoe crabs, and weigh

measure, assess for injuries, and tag them. Hanging scales

are used to weigh, rulers ameed to measure prosoma

width, and an awl is used to imsthe plastic disk tags into

the horseshoe cralfFig. 45). The tags arepart of a

nationwide mark recapture program to establish range

wide population trends. Any horseshoe crabs that had

been previously tagged are recorded and reported to

USFWS. Also recorded are environmental variables such

as wind speed, wind direction, water teargiure and air
temperatureto modellpeak spawning tlmes in the IRICraLbS by Florida Horseshoe Crab
Unlike the rest of I_:Iorlda, the IRL populat|or_1 o_f hor_seshWaltch is part of a nationwide mark
crabs does not reliably spawn around the fsgtiee since rgcanture program to establish
much ofthe IRL is microtidal. This monitoring will assisrange -wide population trends  of
in determining what environmental variables promthis species of concern. (Image
spawning in the IRLData are available on request. Credit: Rosalyn Kilcollins )

Figure 45. Tagging of horseshoe

Hubbs SeaWorld Research Institat®tter Spotter Program (pp. A126-A130 in Appendix 2)
studies North American river otters in the lagoon and nearby watershed. Both apphechrase
well as citizen science monitoring are employed to understand the health and ecalogy of
otters in the area. Animals are monitored using camera traps and sightings by volD@aérs
animals are necropsied and examined for health, contamiaadtéongevity Data are available
when published.
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Figure 46. FWC’'s Florida Horseshoe Crab Watch  stations in Mosquito Lagoon,
Banana River , and the Indian River Lagoon.
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6.4.3 One Lagoon Monitoring Network:Fisheries

FWC'’s Fisheries Dependent Monitoring(pp. A61-A65 in Appendix 2)collects data o200
species of fish and invertebrates caugtlorida watersThis survey has existed since 1979 and
FWRI began conducting field components of the survey in 1BBherydependent datare
collected directly from people who harvest and releaagnespecies anéreused to monitor
catch rates and assess the healthacdeed fish and invertebrate populatiorfatistics are
collectedfrom commercialrecreationagland forhire fishers For-hire fishing includes recreational
fishing from charter vessels, guide boats, and head bidasMarine Recreational Information
Program(MRIP, https://www.fisheries.noazog/topic/recreationalishing-datg, a federal survey
administered byJSFWS is conducted in coastal states around the couhiry.State Reef Fish
Survey runs sidéy-side with the MRIPMRIP has two complementary compants. The field
intercept component collects catch and harvest data directly from anglers dursogape
interviews. The telephone survey component collects information about fishing tripsiytersa
including numbers of anglers in each household contacted and how often they go fishing.
Combined, the two portions of the survey are used to estimate total catch, harvesbyaindiee
recreational fisherySurveys are conducted at randomly selected locations. Eacly sotiects
trip level data to chracterize the location, gears, and effort associated with.dgiological data
include: length, weight, age structures (otoliths and spines), sex, gonadal condition, gonad
samples, muscle samples, and fin cliganfidentiality and regulations related teleasing
commercial and recreational data diffSummarized recreational daeeprovided upon request.
Some raw data summaries may be provided, but each data request sopsiitentiality issues.
Raw commercial data are confidential, but summarizedadlepaublicly accessible througimline
portals (the MRIP website abgwas well asittps://myfwe.com/research/saltwater/fishstats/commercial
fisheries/landinggn-florida/).

FWC condud Fisheries Independent Monitoring (FIM, pp. AG65-A70 in Appendix 2)
throughout the IRLThis longterm program, launched in 1998designed to monitor the relative
abundance of fishery resources in Florida’s major estuarine, coastal, and tegfssyBhe
program was developed to: 1) address the critical forezffective assessment techniques for an
array of species and sizes of fishes and selected invertebrates; dppgnmaly information for
use in management plans; and 3) monitor trends in the relative abundance of taxa iy afvarie
estuarine and miane systems throughout Floridehe FIM program uses a mutiear approach to
collect data on various life history stages of fished sglected invertebrates from a wide variety
of habitats. A 21.3n center bag seine targgtsung-ofyear(YOY) and juvenile fishes in shallow
ZD W HUm);a 6.2m otter trawl targets YOY, juvenile, and adult fish in deep water{160
m); a 183m haul seine targets sSubGXOW DQG DGXOW ILVK DORQJ VKRUHOL
Comprehensive fish habitat information is recorded at each sampling station ragcturdi
standardized FIM procedurest each stationparameters monitored include: fish species, fish
number, fish length, bycatch, qualitative measures of seagrass ansigieneral water quality
(water temperature, salinity, pH, and dissolved/gen, recorded with a YSI multiprobe
instrument) FIM’s juvenile indices are used as tuning indices in the stocksmsat model$:IM

also routinely collects specimens and tissue samples for a variety of other punchs#ag
genetics, isotopes, pathology, and age-growth studags. are available on request.
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FWC initiated theish Kill Hotline (FKH; pp.A56-A60in Appendix 2)in 1995 to document and
monitor fish kills, coordinate event response with partners, and provide general tidarafeout

fish kills and disease to the public. FW@&sh and Wildlife HealtiProgram(FWH) has long
depended on citizen scientists to help track fish kills anditmroaquatic animal diseases in state
waters. Monitoring fish kills around the state allows FKH to recognize importartogicz and
opportunistically collect biological samples. Its database can be queried tonkiekp interested
parties determine the status and the historical triemdsported fish disease and mortality events.
Reporting is dependent on the public’s knowledge of the FKH and motivation to report fish kills
and disease. Other response efforts have focuse@oificsmortality, diseas®r algal toxin issues

(in conjunction with the FWRI Harmful Algal Bloom and Marine Mammal groups) the years,

and as appropriatehortterm targeted research has been conducted (e.g., saxitoxins in pufferfish;
tumors in clams, sea turtles, and fish; manatee unusuallityaateentin 2013; brown tide effects

St. Lucie fish lesions). Routine monitoring for fish health is conducted by HW¢Reries
Independent Monitoring group and cases of interest sent to FWH {engors in redfin
needlefish).Since the hotline’s inception, FKH has received and responded to over 31,400
reports/information requests. The hotline can be accessed by the public to repgarnagudality

and disease events directly to scientists, who can respond immediately to tbemnspby a
VWDWHZLGH WROO(IUHH SKRQH QXPEHU ( ( R
(https://public.myfwc.com/FWRI/FishKillReport/Submit.agpxand the FWC Reporter App
(https://myfwc.com/research/saltwater/healthAkdlls-hotline/app). Data from the hotline are
publicly avaibble at:https://public.myfwc.com/fwri/FishKillReport/searchresidsny.

FWC helps coordinate tHeACT (Florida Atlantic Coast Telemefyr\Network (pp. AS1A56 in
Appendix 2 https://secoora.org/fagt/a grassroots collaboration dedicated to improving the
conservation and management of aquatic animals by facilitating data sharing asearghers
using acoustic telemetry technology, providing a community for scientists, and building
stakeholder partnerships. The groups within the FACT Network currently doearecksn the
IRL include: Kennedy Space Center, FAarbor Branch, University of Florida, and the FWRI
Tequesta LabThe monitoringprojectsdiffer by organization. However, ghrojectsuse passive
acoustic telemetry to detect tagged marine aninwadsening devices, called receivers, record a
unique code and datetime stamp from ultrasonic pingers (tags) when the taggedcanissl
within range, usually 506 or less. Detection data are retrieved when tbeivers are downloaded
about once every six months. Researchers using the online data shagng(8ystFACT Node)
have their detection data run through basicd/@Q®@ procedures and matched to registesgss.t
Detection data are checked for correct coordinates, whadkeeare within deployment datetimes,
and corrected for time drift. Specifically, the FACT Network in the IBofves the movements,
habitat associations, and survival of IRL fishes and sea turtles, and documentsoleggon
exchanges and coastal migrations, with an emphasis on managed sportfish,sbasstaland
endangered species (sea turtles, sawfish, ebojne data are now available onlifsee:
https://secoora.org/fact/dat@sualizationtool/); other requests considered on a dagease basis

by project Pls.
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FAU-HBOI's IRL Elasmobranch Abundance and Movement Ecology(pp. A29-A34 in
Appendix 2)is a monitoring program focused on elasmobranchs (i.e., sharks and rays) that was
establishedn 2016 with initial goals to characterize species, undedstiynamics related to
environmental covariates, and develop kbegn indices of abundance to track population changes

in the IRL. The primary sampling gears in the
survey have includedl) Bottom longline gear
used in the NOAA Coastal Shark Populatipn
Assessment and Nursery (COASTSPAN) program,
and 2) multipanel (4.66.0" stretched mesh
monofilamen gilinets (Fig. 47). Monitoring
frequency varies, but is during spring and fall
seasons. Since 2016, the major region of emphpsis
has been centered between Sebastian and St. Lucie
inlets (including the St. Lucie River); howevey,
additional sampling was tended into th&lorthern

IRL and Banana Rivein 2018. Where possible
gear deployments are standardized with respedt to
soak time (catch per unit effort, CPUE), and &eserFigure 47. During sampling by the IRL
of environmental measurements are made witlElasmobranch Abundance and  Movement
YSI Multi-parameter instrument (temperatur<Ecology program, specimens are measured
salinity, dissolved oxygen, specifimnductivity) prior to being released. (Image Credit: FAU -
and Secchi disk. Data are available upon requesHBO

6.4.40ne Lagoon Monitoring Network: Forage Fishes

FWC's Fisheries Independent Monitoring(see above) includes forage fishes in their monitoring.
There are nother programs focused on forage fishes in the IRL.

6.4.50ne Lagoon Monitoring Network: Harmful Algal Blooms (HABS)

TheFWC Harmful Algal Bloom Monitoring Program (pp.A86-A90in Appendix 2)is a state

wide program begun in 1953. HAB monitoring in the If#ig. 48, 49 is conducted primarily via
microscopic analysis of routine and eveegsponse seawater samples. Sampling effort has varied
widely over time, and historically has often been evkivten and focused oRyrodinium
bahamenser Karenia brevisblooms. Samples are collected by a monitoring network consisting
of FWRI staff and diverse partners including citizen scientists and andyzeght microscopy

at FWRI.Water quality measures are also taken at these stations. YSI readings of cagductivi
salinity, temperature, DO, and pH at made at surface @itohb at each sitén the lab, ypically,

HAB species are enumerated, primaryarenia spp., Pyrodinium bahamenseand Pseudo-
nitzschiaspp., given the potential human health impagftshese species. Genetic, electron
microscopy, and flow cytometric methods are used and/or developed to respond to m¥ents a
emergent HABs likeAureountra lagunensisWhen algae arsuspected to be involved as a
potential causative factaon fish kills or wildlife mortality eventsthis HAB monitoring program

is also involved with response and pars@osely with FWRI's Fish and Wildlife Health team,
FDEP,Florida Department of HealtiFrDOH), Water Management District staff, and others. FWC
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Figure 48. Microalgae and harmful algal blooms stat ions in Mosquito Lagoon,
Banana River, and the Northern Indian River Lagoon.
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Figure 49. Microalgae and harmful algal blooms stat  ions in the Central and Southern
Indian River Lagoon.
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partners closely with FBCS to test seawater and molluscan bivalves related to opening and
closing approved shellfish harvest areas ustagdardizeanethods. Datarepublicly available at:
https://myfwc.com/research/redtide/monitoring/database/

ThePhytoplankton Monitoring Network (PMN, pp. A169-A173in Appendix 3, maintained by
NOAA-NCCOS, is a communitipased network of volunteers monitoring marine and freshwater
phytoplankton and harmful algal blooms launched in 2001. The PMN enhances the nation’s ability
to respond to antb manage the growing threat posed by HABs by collecting important data for
species composition and distribution in coastal waters. In Martin County, PMN voluaree
composed entirely of trained scientists. Every two weeks, volunteers gathat thedir respective

sites (Fig. 49 using plankton nets, thermometers, and refractometers. Some volunteers utilize
additional monitoring tools to collect data aissolved oxygen concentration, pH, and turbidity.
Samples are analyzedth digital microscopy Preserved samples are sent to the NOAA Marine
Biotoxins Program for confirmation and potential toxin determination. PMN personrfglstate
shellfish managers of blooms to serve as an early warning system of potentsal heaith
impacts.Dataareavailable atttps://ecowatch.ncddc.noaa.gov/erddap/tabledap/bedi PMN.html

SIJRWMD has conductethdian River LagoonPhytoplankton Bloom Sampling(pp. A221-A224in
Appendix 2)in all areas of the IRL, except the Southern IRIcai2005 to determine phytoplankton and
HAB abundance and taxonomic composition, along with
general water quality parameters. Samples are tetken
a phytoplankton bloom is observed during fieldwork or
when staff of SIRWMD or another agency request
sampling of a suspected bloom. Specifics for detengn
when and how to collect bloom samples are outlined
Phlips et al. 2021Samples are taken with a vestly
integrating tube (Figh0) or with a subsurface grah.
Collection depth is measured and recorded, and when
possible Secchi depth, a code for weather, pecbeund
cover, wind velocity, wind direction, and air termgtere
are recorded. Muhlimeter radings for water temperature
pH, conductivity/salinity, dissolved oxygen conecahon,
and chlorophyll fluorescence are collected at 3om
the surface of the water and at 0.10 m from th&kot
Coordinates and a locatidescriptiorare recordedn the
absence of coordinates, the location’s distance fand
position relative to nearby terrestrial features are
documented. Samples are preserved on site with'lkugo

solution, and on request, live samples may be atetle

and kept cool in the dark. Sanmplare shipped to th

University_ of Flori_da for the ide_ntification aN(rigure 50. Collecting a sample with a
enumeration of dominant taxa. Analysis follows Q&/Cyertically integrating ~ tube in SIRWMD’s
protocols established and maintained by Dr. EdoBlat |RL Phytoplankton Bloom Sampling.
the University of Florida. Data are available upequest. (Image Credit: SIRWMD)
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Since 1997, the University of Florida has conéaldRL Microalgae and Harmful Algal Bloom
Monitoring -North (pp. A28&-A286 in Appendix 2)to determine pytoplankton and harmful algal
bloom abundance and taxonomic compositesrgeneral water quality parametdiRLNEP has
supportedhis effot since 2019Every two weeks, samples of phytoplankton are takdivet
stations from Mosquito Lagoon to ti@entral IRL (Fig. 48. The field collection methods are
identical toSJIRWMD's IRL Phytoplankton Bloom Sampling above. Laboratory analyses include
inverted microscopy analysisr phytoplankton composition, biovolumand biomass (carbon)
andfluorescence microscopy analysis for picoplanktonic phytoplankiata are available upon
request.

IRL Microalgae and Harmful Algal Bloom
Monitoring -South (pp. A41-A46 in Appendix 2)has
beenconducted with IRLNEP support by FAHBOI
since 2019.Surface water samples (500 mL) aje
collected at five stations in the Caadtiand Southern
IRL and S.E (Figs. 49 51) twice per month. Sampleg
are analyzed for species composition, abundance,
biovolume,and biomassvith microscopy. In the event
of a major HAB event as defined as a transition in the
bloom index indicated byhlorophylla and/or cell

count, FAUHBOI provides quick and timely
taxonomic identification and cell count data if a HAB
is initiating or in progressinformation about the
dominant HAB species composition and abundance is
provided to the IRLNEP. Data are available on requést.

SFWMD initiated theC-44 and St. Lucie Estuary
Phytoplankton Study (pp. A196-A201in Appendix
2)in 2019 Spatial and temporal changes in phytoplanktFigure 51. HAB sample collection by
community structure (biomass and species compagitiFAY-HBO! in the St. Lucie Estuary.

and associated physical, chemical and optical we(Image Credit: FAU -HBOI)

quality parameters (salinity, rgerature, turidity, PAR, pH, dissolved oxygen, CDOM,
ammonium, nitrate, nitrite, phosphate, silicate, waégth,and Secchieptl) are monitored along
anenvironmental gradient (salinity and nutrients) at 10 sites in #4é €anal an&LE (Fig.49).

The samples areollected at outgoing tide on a every two monblasis during dry seasons
(NovemberApril) and on a monthly basis (and twice a month during intense blooms) aveing
seasons (Mayctober). Physical and optical water quality data are collected at 0.5 m elow t
water surface and above the bottom, and continuoushs@tdnd intervals throughout the water
columnwith an EXO multiparameter sonde. Phytoplankton comities are collected with an
integrated vertical sampling device from within -im5water column. Samples are preserved on
site with Lugol's solution (for full community structure analysis under microscee)
glutaraldehyde (for cyanobacteria counts). Samples for nutrient and algal pigrabsisaare
collected from the same integrated water samples anedstm ice in a cooler. All lab analysis
(nutrients, chlorophyih) are done according to standard EPA, FDEP, and SFWMD neefhioel
samples for pignmd analysis are filtered in the lab, preserveeB°C freezer, and transported to
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FAU for algal biomass and community composition analysis with High Pressured Liqui
Chromatography (HPLC). Samples collected are sent to Florida International ditgivier
microscopic analysis of phytoplankton communities with inverse microscopy and egterid
counts with fluorescence microscopy. Due to the COVID pandemic, the projecmpasrarily

put on hold. Data are QAed/QCed per FDEP and CERP protocols. Thardaaxailable if
approved in-house by SFWMD.

SJRWMD has beenEstimating Chlorophyll-a Concentrations from Freely Available
Remotely Sensed Imagerypp. A217-A220 in Appendix 2)throughot the IRL since 1984.
Multispectral imagery taken by Landsat and Sentinel satellites are downloadeeégeassion
models are used to predict concentrations of chloroghyiom reflectance values. The
corresponding raster map of chlorophg/itoncentrations can be adjusted/corrected by using data
from samples of surface water to guide residual krigiteps are used thouse for bleedingdge
visualization of blooms, so they are not €¥QCed regularly. For hindcasts, predictions are
comparedo concentrations of chlorophydlin samples of surface water and corrected/adjusted
via residual kriginglmages are available upon request.

6.4.6Summary of Living Resources Parameters Measured by the Orieagoon Network

In regard to Living Resourcetf)e monitoring methods in the One Lagoon Network are highly
variable, which is necessitated by the wide diversity of species involved, witéchrequire
unique strategied.o date, there appears to have been limited attempts toateefe monitoring
data in this category of Vital Signs and, in most casgeptddefeedback to specific management
actions or scientific hypotheses (per Fig. Biving Resources interact with and are quite
dependent upon Water Quality and Health Habitats; the monitofititese three categories of
Vital Signs probably needs better integration help insure IRL conservation and their
sustainability for future generations. Gaps in monitoring Living Resources wikgdberedlater

in this report (see Sectiagh?).
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7.0 The One Lagoon Monitoring Network: SWOT Analysis

A strengths, weaknesses, opportunities, and th(8&¥T) analysis is astrategic planning and
management techniquleat carhelp an organization identifyts internal and external factors that
arefavorable and unfavorable to achieving the objectives of the project:

x Strengths: Internal attributes and resources that support a successfuleoutcom

X Weaknesses: Internal attributes and resources that wairksag@ successful outcome
x Opportunities: Exterridactors that can be advantageous snecessful outcome

x Threats: External factors that could jeopardize a sstidesutcome

Below is aSWOT analysis that addresses the One Lagoon Monitoring Network, as described in
this report regarding IRLstewardstp andrestoration needs, consistent with the IRLNEP CCMP.
Table8 provides a summary of this SWOT analysis.

7.1 The One Lagoon Monitoring Network: Strengths

IRLNEP has a strong vision for stewardship and restoration needs of the IRLwhich is welt
defined in the CCMP (IRLNEP 2019). IRLNEP’'sManagement Conferencprovides a
frameworkthat facilitatescommunication and collaboration across the diverse IRL community
(citizens, scientists, community leaders, resource manageisiRL stakeholdersKey to the
CCMP is the IRL Vital Signs wheel that presents 32 \8ighs for IRL health that align with the
"One Lagoonr- One Community-One Voice" mission of the IRLNEP (Fig. 2) and which provides
a foundation for developing the One Lagoon Monitoring Netw®he One Lagoon Monitoring
Network is working in an integrative approach, with each project and its iodeatl measures
linked to the IRL Vital Signs.

Extensive monitoring of IRL water quality, habitats, and living resourcesis currently in
place. This report documents a totadf 66 monitoring projects being conducted by 2
organizations, which were identified as current contributors to the One LagooitoMwm
Network (Fig. 4). Those organizations are quite divarsgding six federal agencies, six state
agencies, threeounties, four universities, and seven NGOs.

IRL researchers and resource managers have strong capabilities and are committed to
applying them to the stewardship and restoration needs afhe IRL. That community of
professionals has been steadily growing and adding new expertise that can be applitRlLto the
For example, all three of the major universities working in the IRL have exged recent,
significant growth in research funding and graduate students (two important ingredidrgs to t
academic research enterprise). Communication and collabronaithin the IRL research and
management community have been fostered by an s&iadocal scientific meetings (such as

the Indian River Lagoon Symposium, which has met annually since 2012; for programs and
abstractsseenttp://www.indianriverlagoon.org/symposium.h)pdnd special sessions at national
meetings.
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Table 8. One Lagoon Monitoring Network

: SWOT Analysis Summary

Strengths

Weaknesses

Oppo rtunities

Threats

IRLNEP has a strong vision for
stewardship and restoration needs of the
IRL, which is well-defined in the CCMP

Current monitoring in the IRL is not
always directly linked to management
needs.

Increased use of both established and
21st Century monitoring technologies will
expand the scope, spatial coverage,
frequency, quality, and availability of
data.

The most serious threat to the
network is the lack of adequate
and sustained long-term
funding.

Extensive monitoring of IRL water
quality, habitats, and living resources is
currently in place.

The availability of monitoring data
collected by the network is variable.

New partnerships with the private sector
will expand IRL monitoring expertise and
resources.

Climate change is a serious
threat to the water quality,
habitats, and living resources of
the IRL and its monitoring.

IRL researchers and resource managers
have strong capabilities and are
committed to applying them to the
stewardship and restoration needs of the
IRL.

There is no central website that lists and

provides links to all IRL monitoring efforts

and how to get the data, metadata., and
available syntheses/analyses

Greater coordination and integration of
effort with other NEPs, especially the
other three in Florida, will strengthen IRL
monitoring efforts.

The network does not address
integration across connected
waterbodies and watersheds and its
current components are not structured at
similar spatiotemporal scales.

Preservation of relevant and available
IRL legacy data will expand baseline
information that may otherwise be lost.

Not all of the IRL Vital Signs are
adequately addressed and
improvements in their monitoring can be
made.

Greater involvement of community
(citizen) science will increase the human
resource in the network and broaden the

stewardship of the IRL.

There are spatial (geographic) gaps in
existing IRL monitoring.

Greater communication with and
translation of science to the community
will help garner more support of the work
of the IRLNEP.

There are temporal (monitoring
frequency) gaps in existing IRL
monitoring.
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Table 9. Monitoring and Indicators Matrix for the One Lagoon
aprogram-specific water quality parameters presented in Tables 5 & 6. PGaps are addressed in more detail at the Category level in Section 7.2.2.

Monitoring Network

LagoonWatch

Meteorological

Southern IRL; 2017

Water Quality Category
Principal Vital Monitoring Responsible ) Collection Frequency, ) . b .
Sign Projects Entity/Entities Indicators and Measures Data Collected 2 Location, Starting Year Sharing/Reporting Gaps® and Funding Needs
Indian River Lagoon Physical lRL%@ gaEtgggn;IAand
Observatory Florida Atlantic University- Chemical Hourly; Northern, Central & (Southeast Coastal Future funding dependent upon
Network of Harbor Branch Biological Southern IRL; 2013 (varies Ocean Observin rants%conrzracts P
Environmental Oceanographic Institute Hydrologic by station) Regional Associatign) 9
Sensors Meteorological 9
data portal
Shellfish Active harvesting areas
; Florida Department of Physical sampled monthly, otherwise ) ' .
Environmental icul d hemical hy . Data available upon Governmental funding, likely to
Assessment Fecal Agriculture and Consumer Chemica| quarterly; Mosquito Lagoon, request continue in the future
Coliform Samolin Services Biological Banana River, Northern &
piing Central IRL; varies by area
Surface Water Physical Monthly; Halifax River &
Trend Monitorin Florida Department of Chgmical Southern IRL; 1978 (varies WIN/STORET data Governmental funding, likely to
9 Environmental Protection ; ] by station) portal continue in the future
Network Biological
Continuous Bottom ) . .
Water Dissolved Florida Institute of Toéal maximum daily Ioad_s (T'YlDLS)' gr?grﬂi(gl Hourly; Northern & Central Data available upon Future funding dependent upon
Oxygen Monitoring Technology asin management action plans IRL; 2019 (varies by station) request grants/contracts
Impaired Waters Network (BMAPSs), reasonable assurance
& Stormwater plans (RAPs), applicable water
FOS Citizen ) . quality criteria including numeric Physical Weekly data reports -
Science Water Florida Cs)gtz;r:ographlc nutrient criteria, biological response, Chemical Weekly; Southern IRL; 1998 available on FOS Goveégrr]r;ﬁ]r:jtglirf]utr;]tgr;gidlrléely to
Quality Monitoring Yy stormwater discharge to IRL website
Physical .
) ) ) o Chemical Site dependent (monthly or Riverkeeper online Increase sample frequency of
Project RiverKeeper | Loxahatchee River District ; ) quarterly); Southern IRL; Site 20; governmental funding,
Biological database f . .
A 1973 likely to continue in the future
Hydrological
Physical Weekly; Halifax River,
! ’ Chemical Mosquito Lagoon, Banana LagoonWatch online Future funding dependent upon
Marine Resources Council Hydrological River, Northern, Central & database grants/contracts

Hourly; Mosquito Lagoon;

Data available upon

Governmental funding, likely to

Continuous Water Physical
Quality Monitoring National Parks Service Chemical 2005 request continue in the future
Sgrt:;h&aos;ig(r)iﬁst ll\lne\ltsvr:)tg(ry Physical Increase surface water sampling
Discrete Water 9 YSK Every 5 years; Mosquito Data available upon frequency; governmental
. o Chemical ; . i Ny X
Quality Monitoring ; . Lagoon; 2005 request funding, likely to continue in the
Biological future
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Water Quality Category (continued)

Principal Vital
Sign

Monitoring
Projects

Responsible
Entity/Entities

Indicators and Measures

Data Collected 2

Collection Frequency,
Location, Starting Year

Sharing/Reporting

GapsP and Funding Needs

Impaired Waters
& Stormwater
(continued)

Kilroy Water Quality
Monitoring

Ocean Research &
Conservation Association

Continuous Water
Quality Sampling

Smithsonian Marine
Station

Surface Water
Quality Monitoring
for the IRL and St.

Lucie Estuary

South Florida Water
Management District

Indian River Lagoon
Continuous Water
Quality Monitoring

Indian River Lagoon
Water Quality
Monitoring Network

St. Johns River Water
Management District

National
Cooperative Water
Program

U.S. Geological Survey

Volusia County
Environmental
Management
Program

Volusia County

Total maximum daily loads (TMDLs),
basin management action plans
(BMAPSs), reasonable assurance

plans (RAPs), applicable water
quality criteria including numeric
nutrient criteria, biological response,
stormwater discharge to IRL

Current data available

gﬁg:q'g’:l Hourly; Banana River, on Kilroy data portal, |Increase accessibility of historical
Biological Northern, Central & historical data request | data; future funding dependent
9IC: Southern IRL; 2012/2013 considered on a case- upon grants/contracts
Hydrological .
by-case basis
Physical . . . i
h Every 5 minutes; Southern Data available upon Future funding dependent upon
Chemical X
; ] IRL; 2017 request grants/contracts
Biological
Physical IRL — 7 times/year, St. Lucie , Increase sampling frequency in
Chemical Estuary — Monthly; Southern SFWMD SOESHYDRO IRL; governmental funding, likely
Biological IRL; 1990 p to continue in the future
Physical Hourly; Mosquito Lagoon, . .
Chemical Banana River, Northern & WlN/STgr?;T data Goveégrr]r;ie; T:Ii;u{;](gr;ghz'rzely to
Biological Central IRL; 2014 p
Physical Monthly; Halifax River,
Chemical Mosquito Lagoon, Banana WIN/STORET data Governmental funding, likely to
Biological River, Northern & Central portal continue in the future
Hydrological IRL; 1979, 1987, 2019
Physical
Chemical Every 15 minutes; Southern Governmental funding, likely to
Biological IRL; 2017 USGS data portal continue in the future
Hydrological
Physical Every other month; Halifax Increase sampling frequency;
Chemical N N ’ . WIN/STORET data A ; i
Biological River, Mosquito Lagoon; portal governm_ental_fundmg, likely to
continue in the future

Hydrological Meteorological

1988 (varies by station)

Wastewater

Groundwater
Wastewater
Monitoring and
Modeling

Brevard County

Wastewater treatment plant (WWTP)
at advanced wastewater treatment
(AWT) discharge; number of septic
conversions to advanced septic or

sewer; biosolids and reclaimed water

nutrient management

Depth to water, water temperature,
conductivity, pH, dissolved oxygen,
turbidity, ammonia, total Kjeldahl nitrogen,
nitrate/nitrite, total phosphorous,
orthophosphate, fecal coliform, /*>N and
/*80 in nitrate isotope analysis

Monthly; Northern & Central
IRL; 2017

Data available after
publication

Future funding dependent upon
grants/contracts

Hydrology and
Hydrodynamics

USGS Cooperative
Water Program

U.S. Geological Survey,
South Florida Water
Management District & St.
Johns River Water
Management District

Surface water volume restored to
natural flow, groundwater and
internal water flows and loads

Stage and discharge (where applicable)

Continuous (every 15 to 60
minutes); Halifax River,
Mosquito Lagoon, Norther,
Central & Southern IRL;
1949 (varies by station)

USGS data portal

Governmental funding, likely to
continue in the future
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Water Quality Category (continued)

Principal Vital
Sign

Monitoring
Projects

Responsible
Entity/Entities

Indicators and Measures

Data Collected 2

Collection Frequency,
Location, Starting Year

Sharing/Reporting

GapsP and Funding Needs

Atmospheric
Deposition

Atmospheric
Deposition Sampling

St. Johns River Water
Management District &
Indian River Lagoon National
Estuarine Program

Wet-dry atmospheric deposition of
nitrogen and pollutants

Precipitation, wind direction, wind speed,
temperature, difference in temperature
between sensors at two heights (delta

temperature), relative humidity, solar radiation,
wetness, air flow through the filter pack, ozone
concentration, alkalinity/conductivity, hardness
(calculated), dissolved sulfate, pH, dissolved
total phosphorus, dissolved orthophosphate,
dissolved total Kjeldahl nitrogen, dissolved
ammonium, dissolved nitrate + nitrite, and
total major and minor metals

Meteorological data are
continuous. For other data, the
sampling frequency is weekly,

and the data are mostly
discrete, except for rainfall that

is reported as daily totals;
Central IRL; 2001

Data available upon
request

Increase number of atmospheric
monitoring stations; future funding
dependent upon grants/contracts

Healthy
Sediments &
Contaminants of
Emerging
Concern

IRL Muck Sampling

Florida Institute of
Technology

Location, acreage, volume, and
nutrient loads/flux of muck

Muck location, thickness, and sediment
composition

Mapping ongoing; Central &
Southern IRL; 2014 (varies
by site)

Data available upon
request

Future funding dependent upon
grants/contracts

Estuarine Sediment
Monitoring

National Parks Service
Southeast Coast Inventory
and Monitoring Network

Location, acreage, volume, and
nutrient loads/flux of muck; types,
concentrations, and loads of
contaminants of concern

Sediment organic contaminants, metals,
total organic content, grain size distribution

Every 5 years; Mosquito
Lagoon; 2005

Data available upon
request

Governmental funding, likely to
continue in the future

Mussel Watch
Program

NOAA-National Centers for
Coastal Ocean Science

Location, acreage, volume, and
nutrient loads/flux of muck; types,
concentrations, and loads of
contaminants of concern

Oysters and sediments are monitored for a
suite of organic and inorganic chemicals,
antifouling agents, industrial contaminants,
oil and fossil fuel related contaminants and
heavy metals. More than 250 contaminants
of emerging concern are being measured
for pharmaceuticals and personal care
products, flame-retardants, current-use
pesticides, surfactants, and stain repellant
compounds. The bacteria Clostridium
perfringens is measured in sediment as an
indicator of sewage waste.

Every other year; Central
IRL;1986

NCCOS data portal

Governmental funding, likely to
continue in the future

Healthy
Sediments &
Contaminants of
Emerging
Concern
(continued)

National Coastal
Condition
Assessment
Program

U.S. Environmental
Protection Agency &
Florida Fish and Wildlife
Conservation Commission

Location, acreage, volume, and
nutrient loads/flux of muck; types,
concentrations, and loads of
contaminants of concern

Water: Salinity, water temperature, dissolved
oxygen, pH, light attenuation, Secchi depth,
chemical analyses include dissolved and
particulate nutrients, chlorophyll-a, microcystins,
enterococci levels, total alkalinity.
Sediment: Particle size, organic content,
sediment chemistry, sediment toxicity, and
sediment contaminants (pesticides, PAHs, heavy
metals), benthic invertebrate community
identification.

Fish: whole body contaminants analyses,
analysis of muscle tissue for mercury levels.
Benthic invertebrate community identification

Every 5 years; Mosquito
Lagoon, Banana River,
Northern, Central &
Southern IRL; 2010

Data available upon
request

Governmental funding, likely to
continue in the future
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Healthy Habitat s Category

Principal Vital Monitoring Responsible ) Collection Frequency, ) . b .
Sign Projects Entity/Entities Indicators and Measures Data Collected 2 Location, Starting Year Sharing/Reporting Gaps® and Funding Needs
Long Term Monitoring
of ?/lébrgg E%idi,?%fm NASA-Kennedy Space Coverage (acres), density and i dsei?igf;irce;i)ﬁt:::jdazgit;{::it?grgfogg;g?ds Annually; Mosquito Lagoon Data available upon Governmental funding, likely to
d ) Center species diversity q ) & Banana River; 1983 request continue in the future
Waters Surrounding and non-attached algal species
Kennedy Space Center
MarineGEO Seagrass abundance and composition,
. Smithsonian Marine Coverage (acres), density and shoot counts, macroalgae composition, leaf | Annually; Central & Southern | Data available upon Future funding dependent upon
Seagrass Habitat - ies di . h istics. biofouling load. epif | . v
Monitoring Station species diversity characteristics, biofouling load, epifauna IRL; 2017 request grants/contracts
abundance, sediment organic carbon
Seagrasses CERP RECOVER Total seagrass acreage Mapping: every two years,

Northern Estuaries
SAV Ecosystem
Assessment

South Florida Water
Management District

Coverage (acres), density and
species diversity

Seagrass abundance, composition and
canopy height, drift and attached
macroalgae cover and abundance

estuary-wide sampling twice

a year (June & November);

transects: every other month
(June — November);

Data available upon
request

Governmental funding, likely to
continue in the future

Seagrass Mapping
and Fixed Transect
Monitoring

South Florida Water

Management District & St.

Johns River Water
Management District

Coverage (acres), density and
species diversity

Total seagrass acreage
Seagrass abundance, composition, and
canopy height, shoot count, percent cover
of drift macroalgae and an index
characterizing its biomass, visually
estimated epiphyte biomass

Mapping: every two years,
monitoring every 6 months;
Mosquito Lagoon, Banana
River, North, Central &
Southern IRL; Maps 1940;
transects 1994

Data available upon
request

Increase monitoring frequency of
subset of transects;
governmental funding, likely to
continue in the future

Filter Feeders

Oyster Integrated
Mapping and
Monitoring Program

Florida Fish and Wildlife
Conservation Commission

Reef areal dimension, reef height,
oyster density, tidal emersion, and
oyster size-frequency distribution

The summed area of patches of living and
nonliving oyster shell or other substrate
material and reef footprint (entire area of the
reef complex, including gaps between small
patch reefs); reef height and depth; counts of
live individuals of a particular size within
quadrats; length of time portions of reef are
exposed to air at low tide; shell height of a
subset of oysters in a quadrat to determine
oyster size-frequency distribution

Annually: Mosquito Lagoon,
Banana River, Central &
Southern IRL; 2016

Maps and summary

data available online.

Governmental funding, likely to
continue in the future

Oyster Monitoring in
the Northern Estuaries
on the Southeast and
Southwest Coasts of
Florida

Florida Fish and Wildlife
Conservation Commission

Coverage (acres) in conservation
and/or commercial production

Frequency of live or dead oysters, shell height,

juvenile recruitment rates, disease prevalence

and intensity, and reproductive development,

oyster spat density, histological determination
of reproductive development stage

Every 6 months; Southern
IRL; 2005

Data available after
publication

Governmental funding, likely to
continue in the future

Oyster Spat
Monitoring in the St.
Lucie Estuary

Florida Oceanographic
Society

Coverage (acres) in conservation
and/or commercial production

Oyster spat, % cover of barnacles, algae,
and tube worms

Monthly; Southern IRL; 2020

Data available upon
request

Future funding dependent upon
grants/contracts

MarineGEO Oyster
Reef Monitoring

Smithsonian Marine Station

& Florida Department of

Environmental Protection-

IRL Aquatic Preserves
Program

Coverage (acres) in conservation
and/or commercial production

Species composition, bivalve size
frequency and density, density of barnacles
and sepulids

Annually; Central & Southern
IRL; 2017

Data available upon
request

Future funding dependent upon
grants/contracts

108




Healthy Habitat s Category (continued)

Principal Vital
Sign

Monitoring
Projects

Responsible
Entity/Entities

Indicators and Measures

Data Collected 2

Collection Frequency,
Location, Starting Year

Sharing/Reporting

GapsP and Funding Needs

Wetlands and
Impounded and
Altered Marshes

Wetland Surface
Elevation Monitoring

National Parks Service

Southeast Coast Inventory
and Monitoring Network

Acres in conservation, management,
and public use

Surface elevation, accretion/subsidence
rate

Approximately every 2 years;
Mosquito Lagoon; 2015

Data available after
publication

Governmental funding, likely to
continue in the future

Land Use/Land
Cover Mapping

South Florida Water
Management District

Acres in conservation, management,
and public use

Areal extent of FLUCCS codes 6420 (salt
marsh) & 6120 (mangrove forest)

Approximately every 5 years;
Southern IRL; 1999

Summary data available

in South Florida

Environmental Report &

online

Governmental funding, likely to
continue in the future

Land Use/Land
Cover Mapping

St. Johns River Water
Management District &
South Florida Water
Management District

Acres in conservation, management,
and public use

Areal extent of FLUCCS codes 6420 (salt
marsh) & 6120 (mangrove forest)

Approximately every 5 years;
Halifax River, Mosquito Lagoon,
Banana River, Northern,
Central & Southern IRL; 1999

Summary data available

in South Florida

Environmental Report &

online

Governmental funding, likely to
continue in the future

Wetland Surface

St. Johns River Water

Acres in conservation, management,

Surface elevation, accretion/subsidence

Approximately every 5 years;
Mosquito Lagoon, Northern

Data available upon

Governmental funding, likely to

Elevation Monitoring Management District and public use rate IRL: 2000 request continue in the future
Living Resources Category
Principal Vital Monitoring Responsible . a Collection Frequency, ) . b .
Sign Projects Entity/Entities Indicators and Measures Data Collected Location, Starting Year Sharing/Reporting Gaps® and Funding Needs
Indian River Lagoon . . . Species occurrences within the IRL Continuously gathered; . .
Biodiversity and the Pelaglq and_ benthic co_mmunlty system, reports on IRL species and Mosquito Lagoon, Banana Indlan_Rlver Lagoon Future funding dependent upon
] diversity, population h . ’ - Species Inventory
IRL Species status. and trends habitats, special status species and other River, North, Central & website grants/contracts
Inventory Update ! aspects of the IRL to assess biodiversity Southern IRL; 1990
Benthic Infaunal . . .
Biodiversity Monitoring in the Smithsonian Marine Pelagic and benthic community Community composition of infauna Every 3 months; Northern,

Southern IRL and
the St. Lucie
Estuary

MarineGEO Fouling
Community
Monitoring

Station

diversity, population
status, and trends

(including abundance and diversity),
sediment characteristics

Central & Southern IRL;
2005

Data available upon
request

Future funding dependent upon
grants/contracts

Pelagic and benthic community
diversity, population
status, and trends

Biodiversity of fouling species using
standardized protocols in a variety of
habitats

Annually; Central IRL; 2017

Data available after
publication

Future funding dependent upon
grants/contracts
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Living Resources Category

Principal Vital
Sign

Monitoring
Projects

Responsible
Entity/Entities

Indicators and Measures

Data Collected 2

Collection Frequency,
Location, Starting Year

Sharing/Reporting

GapsP and Funding Needs

Species of
Concern

Indian River Lagoon
Diamondback
Terrapin Sighting
Reporting Program

Brevard Zoo, Florida

Department of

Environmental Protection,
and Florida Fish and
Wildlife Conservation

Commission

Rare, threatened, endangered, and
endemic species identification,
population trends, and recovery

Diamondback terrapin distribution

Dependent on citizen
reporting; Halifax River,
Mosquito Lagoon, Banana
River, Northern, Central
&Southern IRL; 2013

Data request considered
on a case-by-case basis

Future funding dependent upon
grants/contracts

FAU HBOI
Stranding and
Population
Assessment
Program

Manatee Project at
HBOI

Florida Atlantic University-

Harbor Branch

Oceanographic Institute

Rare, threatened, endangered, and
endemic species identification,
population trends, and recovery

Individual dolphin identification, behavior,

foraging, calving and migration

Monthly; Central & Southern
IRL; 2020

Data request considered
on a case-by-case basis

Future funding dependent upon
grants/contracts

Rare, threatened, endangered, and
endemic species identification,
population trends, and recovery

Numbers of manatees, numbers of calves,
behavioral information, habitat information,
and basic weather data are also collected

with each observation

Dependent on student
availability; Central IRL;
2009

Data available upon
request

Future funding dependent upon
grants/contracts

Spoil Island Rookery
Monitoring

Florida Department of
Environmental Protection-
IRL Aquatic Preserves

Program

Rare, threatened, endangered, and
endemic species identification,
population trends, and recovery

Wading bird and seabird nest attempts and
success, population estimates, habitat use,

site fidelity

Monthly boat surveys during
nesting season (February —
September); Banana River &
Central IRL; 1999

Data available upon
request

Governmental funding, likely to
continue in the future

Florida Manatee
Statewide
Abundance
Monitoring Program

Florida Manatee
Regional
Distribution and
Abundance
Monitoring Program

Florida Fish and Wildlife
Conservation Commission

Rare, threatened, endangered, and
endemic species identification,
population trends, and recovery

Manatee abundance

Every 5 years; Halifax River,
Mosquito Lagoon, Banana
River, Northern, Central
&Southern IRL; 2012

Data available upon
request

Governmental funding, likely to
continue in the future

Rare, threatened, endangered, and
endemic species identification,
population trends, and recovery

Manatee distribution and relative
abundance

Aerial surveys on an as
needed basis for adaptive
management needs; Halifax
River, Mosquito Lagoon,
Banana River, Northern,
Central &Southern IRL; 1985

Data available upon
request

Governmental funding, likely to
continue in the future

Manatee Warm-
Water Habitat
Temperature

Monitoring Program

Florida Horseshoe
Crab Watch

Florida Shorebird
Alliance

Florida Fish and Wildlife
Conservation Commission

Rare, threatened, endangered, and
endemic species identification,
population trends, and recovery

Water temperature

Continuous water sampling
every 30 minutes (November
1 - March 31); Banana
River, Northern, Central &
Southern IRL; 2007

Data available upon
request

Governmental funding, likely to
continue in the future

Rare, threatened, endangered, and
endemic species identification,
population trends, and recovery

Horseshoe crab spawning density and
environmental factors related to spawning

events

Sampling occurs three
months a year during peak
spawning season (April —
June); Mosquito Lagoon,
Banana River, North, Central

Data available upon
request

Governmental funding, likely to
continue in the future

Rare, threatened, endangered, and
endemic species identification,
population trends, and recovery

Shore bird population abundance and

distribution

All year; Halifax River,
Mosquito Lagoon, Northern
& Central IRL; 2011

Data available upon
request

Governmental funding, likely to
continue in the future
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Living Resources Category

Principal Vital Monitoring Responsible ) Collection Frequency, ) . b .
Sign Projects Entity/Entities Indicators and Measures Data Collected 2 Location, Starting Year Sharing/Reporting GapsP and Funding Needs
Results are published
Wading Bird Florida Fish and Wildlife Rareathrgateneq, en:angfgre(_i, and Wading bird nest attempts and success, Monthly surveys; Southern annually in the South | 56 ymental funding, likely to
Rookery Monitoring Conservatlo_n Commission endemic species identification, population estimates IRL: 2010 Florida Wading Bird continue in the future
& Martin County population trends, and recovery ’ Report which is
available online
. T Continuous; Halifax River,
Marine Mammal |Hubbs SeaWorld Research Rare, thrgateneq, er)dang_erec_j, and Atlantic pottleno_se dol_phln distribution, Mosquito Lagoon, Banana Data available after Future funding dependent upon
. endemic species identification, mortality, survivorship, health, age, X -
Research Institute ) ) - - River, Northern & Central publication grants/contracts
population trends, and recovery epidemiology, toxicology IRL:1999
Dependent on citizen
Otter Spotter Hubbs SeaWorld Research Rare, thrgateneq, er_]danggreq, and River Otter Distribution, M‘ortall_ty, reporting; Halifax River, Data available after Future funding dependent upon
) endemic species identification, Survivorship, Health, Age, Epidemiology, Mosquito Lagoon, Banana g
Program Institute ) ; ) publication grants/contracts
population trends, and recovery Toxicology River, Northern, Central &
Southern IRL; 2016
Monitoring Aerial survey twice monthly
Distribution and Rare. threatened. endangered. and during summer months
Abundance of I L gered, — (June — August), once per Data available after Governmental funding, likely to
i endemic species identification, Distribution and abundance of manatees X X S N .
Manatees in opulation trends. and recover month rest of year; Mosquito publication continue in the future
Kennedy Space pop ! Y Lagoon, Banana River &
NASA-Kennedy Space i
Species of Center Waters Center Northern IRL; 1977
Concern

(continued)

Wading Bird
Foraging Habitat
and Nesting
Success Monitoring

Rare, threatened, endangered, and
endemic species identification,
population trends, and recovery

Wading bird foraging habitat use, peak nest
totals

Monthly boat and annual

aerial surveys; Mosquito

Lagoon, Banana River &
Northern IRL; 1987

Data available after
publication

Governmental funding, likely to
continue in the future

Health Effects and
Behavioral Response
of Florida Manatees
(Trichechus manatus
latirostris) to Persistent
Algal Bloom and
Associated Loss of
Seagrass Resources
in Brevard County
Florida

U.S. Geological Survey

Rare, threatened, endangered, and
endemic species identification,
population trends, and recovery

Manatee individual identification, locations,
body condition and health parameters,
water depth, submerged aquatic vegetation
density and species composition

Discrete sampling every 2-3
week during winter,
continuous telemetry
tracking; Mosquito Lagoon,
Banana River & Northern
IRL; 2011

Data available after
publication

Governmental funding, likely to
continue in the future

IRL Long-Term In-
Water Marine Turtle
Monitoring Program

University of Central

Florida

Rare, threatened, endangered, and
endemic species identification,
population trends, and recovery

Sea turtle morphometrics, disease ecology
(viral load in blood), genetic diversity
(blood/tissue), body condition indices, injuries,
foraging ecology (diet via lavage or stable
isotope analyses), animal movement (via
telemetry, mark recapture), population
demographics (mark recapture analyses)

Twice monthly; Central IRL;
1982

Data request considered
on a case-by-case basis

Future funding dependent upon
grants/contracts

111




Living Resources Category

Principal Vital
Sign

Monitoring
Projects

Responsible
Entity/Entities

Indicators and Measures

Data Collected 2

Collection Frequency,
Location, Starting Year

Sharing/Reporting

GapsP and Funding Needs

Fisheries

IRL Elasmobranch
Abundance and
Movement Ecology

Florida Atlantic University-
Harbor Branch
Oceanographic Institute

Rare, threatened, endangered, and

endemic species identification,

population trends, and recovery

Catch per unit effort (CPUE) per species,
general water quality parameters

Varied frequency during

spring and fall seasons;

Banana River, Northern,

Central & Southern IRL;
2016

Data request considered
on a case-by-case basis

Future funding dependent upon
grants/contracts

FACT Network

Fish and Wildlife
Health (Fish Kill
Hotline)

Fisheries
Dependent
Monitoring

Fisheries
Independent
Monitoring

Florida Fish and Wildlife
Conservation Commission

Population status and trends

Passive acoustic telemetry network used to
detect presence of tagged marine animals.
Some receivers also record temperature
and ambient noise

Continuous; Mosquito
Lagoon, Banana River,
North, Central & Southern
IRL; 2008

Data request considered
on a case-by-case basis

Governmental funding, likely to
continue in the future

Population status and trends

Temporal and spatial fish kill incidences

Event driven; Halifax River,
Mosquito Lagoon, Banana
River, Northern, Central
&Southern IRL; 1995

Fishkill website

Governmental funding, likely to
continue in the future

Population status and trends

Characterize the location, gears, and effort
associated with catch. Additionally, biological
data is collected, this may include: length,
weight, age structures (otoliths / spines),
sex, gonadal condition, gonad samples,
muscle samples, and fin clips

Continuous randomly
selected locations; Halifax
River, Mosquito Lagoon,
Banana River, Northern,
Central &Southern IRL; 1997

Summary data available
upon request,
recreational fisheries
data available on a
case-by-case basis,
commercial fisheries

Governmental funding, likely to
continue in the future

Population status and trends

Fish species, fish number, fish length,
bycatch, qualitative measures of seagrass
cover, general water quality

Monthly stratified random
sampling; Mosquito Lagoon,
Banana River, North, Central

& Southern IRL

Data available upon
request

Governmental funding, likely to
continue in the future

Harmful Algal
Blooms (HABs)

IRL Microalgae and
Harmful Algal Bloom
Monitoring-South

Florida Atlantic University-
Harbor Branch
Oceanographic Institute &
Indian River Lagoon National
Estuarine Program

Population status and trends

Phytoplankton and Harmful algal bloom
abundance and taxonomic composition,
general water quality parameters

Twice monthly; Central &
Southern IRL; 2019

Data available upon
request

Future funding dependent upon
grants/contracts

FWC Harmful Algal
Bloom Monitoring

Florida Fish and Wildlife
Conservation Commission

Annual incidence of toxic and non-

toxic HAB events

Harmful algal bloom cell abundance and
taxonomic composition, general water

Routine sampling of station
network may occur at
weekly, biweekly, or monthly
frequency dependent on
presence of harmful algal

FWC data portal

Governmental funding, likely to
continue in the future

Program quality parameters blooms; Mosquito Lagoon,
Banana River, North, Central
& Southern IRL;1953
. . . ; - . Phytoplankton : .
Phytoplankton NOAA-National Centers for | Annual incidence of toxic and non- Phytoplankton species composition, Every two weeks; Southern L Governmental funding, likely to
I . X . N Monitoring Network data N .
Monitoring Network | Coastal Ocean Science toxic HAB events general water quality IRL; 2001 portal continue in the future
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Living Resources Category

Principal Vital Monitoring Responsible ) a Collection Frequency, ) . b ;
Sign Projects Entity/Entities Indicators and Measures Data Collected Location, Starting Year Sharing/Reporting GapsP and Funding Needs
C-44 and St. Lucie Algal biomass, phytoplankton community | Monthly during rainy season
Estuary South Florida Water Annual incidence of toxic and non- co?n osition c F;n)gbgcteria counts. algal bi—r)r/mnthlgdurir)ll dr ' | Data request considered | Governmental funding, likely to
Phytoplankton Management District toxic HAB events p ' Oy j »ag . Y 9 . y on a case-by-case basis continue in the future
o pigment analysis season; Southern IRL; 2019
Monitoring
. . Event driven; Mosquito
Ind:)at? ngg nLk?grfon St. Johns River Water Annual incidence of toxic and non- :bhuy;gglr?::g): datg?(::t;mifslcilr?qaloﬂi?g: Lagoon, Banana River, Data available upon Governmental funding, likely to
ytop . Management District toxic HAB events - p ! Northern & Central IRL; request continue in the future
Bloom Sampling general water quality parameters 2005
Hang‘fUI Algal Estimating
ooms Chlorophyll-a Weekly when weather

Concentrations from
Freely Available
Remotely Sensed
Imagery

St. Johns River Water
Management District

Annual incidence of toxic and non-
toxic HAB events

Concentrations of chlorophyll-a estimated
from reflected light using regressions

permits; Mosquito Lagoon,
Banana River, North, Central
& Southern IRL; 1984

Data available upon
request

Governmental funding, likely to
continue in the future

IRL Microalgae and
Harmful Algal Bloom
Monitoring-North

University of Florida &
Indian River Lagoon
National Estuarine
Program

Annual incidence of toxic and non-
toxic HAB events

Phytoplankton and harmful algal bloom
abundance and taxonomic composition,
general water quality parameters

Twice monthly; Mosquito
Lagoon, Banana River,
Northern & Central IRL;

1997

Data request considered
on a case-by-case basis

Future funding dependent upon
grants/contracts
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7.2 The One Lagoon Monitoring Network: Weaknesses and Gaps
7.2.1 Weaknesses

Current monitoring in the IRL is not always directly linked to management needsAn
important criterion for a monitoring network is a strong link to managefsert Section 3.3.2,
Fig. 3) Among the 6 monitoring projects in the One Lagoon Monitoring Network, there is
considerable variability in the strength of that link, which coulthbeeased

x IRL monitoringeffortswith extensive use ilRL management are all lorsjanding effats,
conducted by agencies that usually strongly factor in management apddsometimes
used for regulatory purposes.

X Monitoring with moderate use ihRL management includecontinuous monitoring
programs that began abowight years ago and have greatl enhanced temporal
measurements of water quality, programs that provide unique data (i.e., atmospheric
deposition, human pathogens).

x The remaining monitoring efforts tend to more limited in scope, duration, or data
availability or are citizen sciengarojects which do not appear to be used fggource
managers as often as other monitoring efforts.

X Monitoring should facilitate Integrated EcosystemAssessmentthat ntegrates all
components dhe IRL, including humans, into the decistamaking process so thasource
managers can balance traafés and determine what is more likely to achieve their ddsir
goals.

The availability of monitoring data collected in thenetwork is variable (Tables10-12. Of the

66 projects, data are readily availabjilicly accessible online) for@projects, available upon
request foB9 projects, available after publication feevenprojects (this is often the case for data
on marine mammals and may be due to permit requitesand variable for one projecdome
data collectors are hesitant and/or slow to release Dalays in granting requests from data
providers who are willing to share their data and, of coursegtactedaccess to data that are
availableonly after publication (whichof courseis an uncertain premise) lirsithe flow of data

for use in IRL stewardship and restoratitmproved access to data and increased cooperation
among agencies were cited numerous times as needse 2020 One LagooNVorkshop
participants.For someprojects making data easier to download into a format (e.g., .csv) for
analysis would be helpful. Ultimately, a ea®p shop would be a great gateway to IRL monitoring
data.

There is no central website that lists and prodes links to allIRL monitoring efforts and

how to getthe data, metadata, and available syntheses/analysdsislack makes it harder for

data users to connect with data providers (Hanisak and Adams 2016; Hanisak et al. 2016), thus
limiting data that are available to addresswardship and restoration needs of the IRL and

limiting collaboration and researeifforts
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Table 10. Data Availability for the One Lagoon Moni  toring Network: Water Quality Category. 2Real-time data available for online
viewing only.

Data Availability
o5 c
>E | o 5 e
Principal Vital Sign Monitoring Pro jects Organization s TS| o | 8w
S | 80| B2
s2|T3|&%
g8/ c¢ st
0z | S T g
© o £
|0 ©
Indian River Lagoon Observatory Network of Florida Atlantic University-Harbor Branch X
Environmental Sensors Oceanographic Institute
Shellfish Environmental Assessment Fecal Florida Department of Agriculture and Consumer X
Coliform Sampling Services
Surface Water Trend Monitoring Network Florida Department of Environmental Protection X
Continuous Bottqm Water Dissolved Oxygen Florida Institute of Technology X
Monitoring Network
Impaired Waters & FOS Citizen Science Water Quality Monitoring Florida Oceanographic Society X
Stormwater
Project RiverKeeper Loxahatchee River District X
LagoonWatch Marine Resources Council X
Continuous Water Quality Monitoring National Parks Servmt_a Sputheast Coast Inventory and X
Monitoring Network
Discrete Water Quality Monitoring National Parks Serwcg Sputheast Coast Inventory and X
Monitoring Network
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Data Availability

—~ c
)
>£|e |88
Principal Vital Sign Monitoring Pro jects Organization s TS| 2% S ©
Ll 8o | TE
s2|T3|&%
g8/ 52| g2
0O'g | = Q
© o £
g |0 <
Kilroy Water Quality Monitoring Ocean Research & Conservation Association Xa
Continuous Water Quality Sampling Smithsonian Marine Station X
Surface Water Quality Monltorlng for the IRL and South Florida Water Management District X
St. Lucie Estuary
Impaired Watefs & IRL Water Quality Monitoring Network St. Johns River Water Management District X
Stormwater (continued)
IRL Continuous Water Quality Monitoring St. Johns River Water Management District X
National Cooperative Water Program U.S. Geological Survey X
Volusia County Environmental Management Volusia County X
Program
Wastewater Groundwater Wastewater Monitoring and Modeling Brevard County X
Hvdroloav and U.S. Geological Survey, South Florida Water
Y gy ar USGS Cooperative Water Program Management District & St. Johns River Water X
Hydrodynamics L
Management District
Atmospheric U.S. Environmental Protection Agency, St. Johns River
b Atmospheric Deposition Sampling Water Management District & Indian River Lagoon X
Deposition . .
National Estuarine Program
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Data Availability

,G? S o S
>E | o S 8
Principal Vital Sign Monitoring Pro jects Organization s TS| o | 8x
T | 8o | @
s2|T3|&%
gg| 82| g2
0O'g | = Q
© (e
|0 S

IRL Muck Sampling Florida Institute of Technology X

_ Estuarine Sedi t Monitori National Parks Service Southeast Coast Inventory and X

Healthy Sediments & stuarine Sediment Monitoring Monitoring Network
Contaminants of
Emerging Concern Mussel Watch Program NOAA-National Centers for Coastal Ocean Science X
National Coastal Condition Assessment Program Uus. E“V'“’”"?er?ta' Protect|on_ Agency & FI.orlda Fish X
and Wildlife Conservation Commission
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Table 11. Data Availability for the

One Lagoon Monitoring Network

: Healthy Habitats Category.

Data Availability

’G? g o S
>.£ ) S 2
Principal Vital Sign Monitoring Pro jects Organization s Tc | oy | 8w
S | S0 | BL
2 o T 3 >0
gg|s€| g2
St g | &2
s | O @
Long Term Monitoring of Submerged Aquatic
Vegetation in the Waters Surrounding NASA-Kennedy Space Center X
Kennedy Space Center
MarineGEO Seagrass Habitat Monitoring Smithsonian Marine Station X
Seagrasses
CERP RECOVER Northern Estuaries SAV South Florida Water Management District X
Ecosystem Assessment
Seagrass Mapping and Fixed Transect South Florida Water Management District & St. X
Monitoring Johns River Water Management District
Oyster Integrated Mapping and Monitoring Florida Fish and Wildlife Conservation Commission X
Program
QOyster Monitoring in the Northern Estuaries on
the Southeast and Southwest Coasts of Florida Fish and Wildlife Conservation Commission X
: Florida
Filter Feeders
Oyster Spat Monitoring in the St. Lucie Estuary Florida Oceanographic Society X
Smithsonian Marine Station & Florida Department
MarineGEO Oyster Reef Monitoring of Environmental Protection-IRL Aquatic Preserves X
Program
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Principal Vital Sign

Data Availability

Wetlands and Impounded
and Altered Marshes

T | & c
=S | o 2 9
Monitoring Pro jects Organization s § S| 23| &g
83| 58| &5
o g | ®
g8 |82 | g2
= ® < o
0% | g alfs
© Q ©
Land Use/Land Cover Mapping South Florida Water Management District X
. St. Johns River Water Management District &
Land Use/Land Cover Mapping South Florida Water Management District X
Wetland Surface Elevation Monitoring National Parks Serwcg Sputheast Coast Inventory X
and Monitoring Network
Wetland Surface Elevation Monitoring St. Johns River Water Management District X
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Table 12. Data Availability for the One Lagoon Moni

toring Network: Living Resources Category.

aData requests considered on a

case-by-case basis. 'Summary data only. °Recreational fisheries data requests considered on case-by-case basis. “Commercial fisheries
data are confidential. ®*Some data available online, other requests considered on a case-by-case basis.

Data Availability

—~ c
)
>£| 2 |88
Principal Vital Sign Monitoring Pro jects Organization s TS| oy | 8w
T | 8o | B
o | ®2| 28
S5 | 28| g3
© © | 32
0Oz | £ | 8¢
g | 0 @
Indian River La_lgoon Biodiversity and the IRL Smithsonian Marine Station X
Species Inventory Update
Biodiversity Benthic Infaunal Monltorlng in the Southern IRL Smithsonian Marine Station X
and the St. Lucie Estuary
MarineGEO Fouling Community Monitoring Smithsonian Marine Station X
. . . . Brevard Zoo, Florida Department of Environmental
Indian R|\(er I__agoon D|gmondback Terrapin Protection, and Florida Fish and Wildlife Xa
Sighting Reporting Program . L
Conservation Commission
FAU HBOI Stranding and Population Florida Atlantic University-Harbor Branch xa
Assessment Program Oceanographic Institute
Manatee Project at HBOI Florida Atlantic Un|ver§|ty—H§1rbor Branch X
. Oceanographic Institute
Species of Concern
. . Florida Department of Environmental Protection-
Spoil Island Rookery Monitoring IRL Aquatic Preserves Program X
Florida Manatee Reg'."”"’." Distribution and Florida Fish and Wildlife Conservation Commission X
Abundance Monitoring Program
Florida Manatge _Statewlde Abundance Florida Fish and Wildlife Conservation Commission X
Monitoring Program
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Data Availability

a5 |&
> | o |8,
Principal Vital Sign Monitoring Pro jects Organization s "g 5 % 7 % K=}
S| 8o =
% 2| 83 = S
= =
Z8 | 82| 385
0g | 8 g &
3|0 |8
)
Manatee Warm-Wa.ter Habitat Temperature Florida Fish and Wildlife Conservation Commission X
Monitoring Program
Florida Horseshoe Crab Watch Florida Fish and Wildlife Conservation Commission X
Florida Shorebird Alliance Florida Fish and Wildlife Conservation Commission X
Marine Mammal Research Hubbs SeaWorld Research Institute X
Otter Spotter Program Hubbs SeaWorld Research Institute X
Species of Concern . . . Florida Fish and Wildlife Conservation Commission
(continued) Wading Bird Rookery Monitoring & Martin County X
Monitoring Distribution and Abundance of
Manatees in Kennedy Space Center Waters NASA-Kennedy Space Center X
Wading Bird Foragln.g Habltat and Nesting NASA-Kennedy Space Center X
Success Monitoring Program
IRL Long-Term In-Water Marine Turtle University of Central Florida Xa
Monitoring Program
Health Effects and Behavioral Response of
Florida Manatees (Trichechus manatus
latirostris) to Persistent Algal Bloom and U.S. Geological Survey X
Associated Loss of Seagrass Resources in
Brevard County, Florida
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Data Availability

T |6 g
Z‘E (5] ® c
Principal Vital Sign Monitoring Pro jects Organization s § S % 1 % ks}
S| 8o =
TAEEAR I
8 o (0] e}
TS| 82| 33
0F | 8 g &
3|8 | &®
)
IRL Elasmobranch Abundance and Movement Florida Atlantic University-Harbor Branch xa
Ecology Oceanographic Institute
FACT Network Florida Fish and Wildlife Conservation Commission Xe Xe
Fisheries Fish and Wildlife Health (Fish Kill Hotline) Florida Fish and Wildlife Conservation Commission X
Fisheries Dependent Monitoring Florida Fish and Wildlife Conservation Commission Xb Xed
Fisheries Independent Monitoring Florida Fish and Wildlife Conservation Commission X
. Florida Atlantic University-Harbor Branch
IRL Microalgae ".md. Harmful Algal Bloom Oceanographic Institute & Indian River Lagoon X
Monitoring-South . .
National Estuarine Program
FWC-FWRI's Harmful Algal Bloom Monitoring Florida Fish and Wildlife Conservation Commission X
Program
Harmful Algal Blooms _Nati
(HAng) Phytoplankton Monitoring Network NOAA-National CSe(r:Iiteerr]iefor Coastal Ocean X
C-44 and St. Lucie E.smary Phytoplankton South Florida Water Management District Xa
Monitoring
IRL Phytoplankton Bloom Sampling St. Johns River Water Management District X
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Data Availability

5|5 |&
>S|la | ®.
Principal Vital Sign Monitoring Pro jects Organization s g S % 7 % ks
Nt = O =
% 2| 83 = S
= =
25| 82|35
0Oz S c &
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)
Estimating C_:hIorophyII-a Concentrations from St. Johns River Water Management District X
Harmful Algal Blooms Freely Available Remotely Sensed Imagery
(HABs, continued) IRL Microalgae and Harmful Algal Bloom University of Florida & Indian River Lagoon xa
Monitoring-North National Estuarine Program
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The network does not address integration across connect waterbodies and watershedand

its current components are not structured at similar patiotemporal scales All of Florida’s

surface and groundwaters are connected either directly by natural enad@nconnections or
indirectly through the water cycle. Restoring the health of the IRL will regoin@e monitoring

of connected waterbodies and watersheds. This need was understood by IRLNEP for the One
Lagoon Monitoring Network, but was deferred to the future. There were numerous comments i
theOne Lagoon Workshop surveys stressing the importance of monitoring connected waters and
wetlands within the IRL watershddr the health of the Lagoon. Connecting waters, beginning
with the major tributaries, should be incorporated into the network in a subsequent phase.
Furthermore, few of the current monitoring strategiessamectured at similar spatiotemporal
scales, sanalysis of multiple datasets and interactive or synecg$fiects is limited.

7.2.2. Gaps

Most of this input is derived from the presentations, surveysA(sgendix 7, and discussionat
theOne Lagoon Workshop held in November 2020.

Gaps: Vital Sign Coverage

Not all of the IRL Vital Signs are adequately addressedand improvements in their
monitoring can be made

One Lagoon Monitoring: Water Quality

X Many participants in th®neLagoonWorkshop surveysmphasized the need to increase
reaktime continuous water quality monitoring. For examplerenrealtime salinity data
areneeded to study the impact of high freshwater duration on IRL living resources.

X Survey participants alsoted several parameters that should be bstampledincluding
emerging contaminants, bacteria (enterocoeaid iron (for its potential to impact HABS).

x There is limited vertical profiling of water quality r@meters which is desirable to do at
certain imes or locations.

x There is limited use oftable isotopes to determine and monitor souoderitrients.
X There is limited monitoring of themerging conceraf microplastics.
x There is limited monitoring of flow dynamics.

x There is much variability in thase of dafferent instrumentationcalibrations detection
limits, and QA/QC protocols for water quality parameters.

X In situ measurements of chlorophyll fluorescence are not abedipsated to actual discrete
measurements of extracted chlorophyll.

x Prouvding data on the depth of monitoring and depth of the water column is not always
consistent, but should be.
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x One workshop participant noted that “we need to look beyond TMDLSs to understand overall
health of the IRL. Estuarine function is more than stormwater loading; dnerenany
contaminants that are now ignored as current monitoring primarily focuses &b TM
compliance.”For example, there is adk of measuring anthropogenic compounds such as
PFAS (perand polyfluoroalkyl substances) aptharmaceuticalsn the water, fishand
sediment®f the IRL.

One Lagoon MonitoringHealthy Habitats

X Three Vital Signs are not directly addressed in a significant way by current nrapitor
Spoil Islands, Land Conservation, and Connected Watkhough:

o Some of this omission is becauassociated CCMP indicators are not necessarily
measured by a monitoring program, but compiled in a database over time. Fplegxam
the indicator for the Land Conservation Vital Sign is “Acres in conservation,
management, and public use.” The Florida Natural Areas Inve(fiil) is the central
repository for information on Florida's conservation lands. The FNAI Conservation
Lands database includes boundaries and statistic2f600 federal, state, local, and
private managed areas, and it can be accessed through the Florida’s Consemedsion La
Interactive Map Ifttps://www.fnai.org/webmaps/ConLandsMap/index.himl

o As mentioned elsewhere,glomission of th€onnected Watergital Signs is largely
due totheinitial projectareafor the One Lagoon Monitoring Netwoleing limited to
the lagoon proper. Currently, thexeea lot of data being collected upstream throughout
the IRL watershed

X While Tier 2 seagragsonitoring is generally conductédice a year (summer and winke
corresponding to times of abundance, when resources permit it would be desirable to
increase sampling for additional temporal resolution (&y.incorporatingan additional
survey during the growing season, so that effects of the wet season on sseagras
growth/survival are better documented, as SJIRWMD was able to do for several years
until a budget cut, by conducting monthly sampling at a subset of stations to better
characterize the annual cycle of seagrass growth and abeh)danc

x Filter Feedersra important functional group, but only oysters are being monitored (not
clams or other invertebrates).

x Wetland monitoring needs to be more extensive and not only adeaigeview of acreage,
but also consideration of natural vs. impounded, management, function, and ability to
attenuate pollutants.

x Limited monitoring is occurring in unvegetated, dodttom habitats which occupy a
significant portion of the IRL’s bottom area.

X Like seagrass, it would be useful to have benchmarks based on historical conditions for
other habitat types.

X There is a lack of standardizatiommonitoring protocolsicross sites and habitats
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x Given the significant amount of money being invested in enhancing and restoring habitat in
the IRL, more rigorous, systematic, and ldegn monitoring of restoration efforts to
understand impacts and successseeded

x Inadequate considerationbginggiven to monitoring in terms dghe landward migration
of habitats resulting from sea level rise and increased hydroperiod (e.@ssancoof salt
marsh to mangrove forest).

x There is an incompletategraton of the monitoring being conducted at the three spatial
tiers (Fig. 27).

x Biodiversity monitoring is insufficiently addressed, which is ironic given the-kvedivn
claims about high biodiversity. As mentioned by Hanisak and De Freese (2021):

o Despite pressing environmental issues, there are now less scientists studying IR
biodiversity, due to limited financial support to mainthiasic systematic expertise of
the many plants, animals, and microbes that inhabit the Lagoon.

o The level of training new generations of students in the intervening years has thus
suffered; one could argue that we are less literate on IRL biodiversity thanr@agea

o Climate change is an issue that increasingly is becomingua faf IRL researchers and
resource managers and needsd@ddressed in terms of IRL biodiversity.

o Parkinson et al. (2021) demonstrate that climate-change risks to IRL bidyivarsibe
effectively mitigated by implementing adaptation actions. The authors make ¢htbaas
strong collaboration between locatate, and federal programs and investment in
infrastructure improvements that influence water quality will be necessanhaince the
probability of success.

o We need to understand better the functional significance of IRL biodiversity sand it
effects no only on the IRL biota, but also on IRL ecological functions and the human
communities who call the Indian River Lagoon region their home.

o Acquiring the necessary knowledge to develop and implement a strategy to protect and
manage regional biodiversity in the IRL will require the coordination, cooperation, and
collaboration of a wide variety of entities ranging from academia to regulatory and
management agencies to local governments to individuals residing in the region.

X The monitoring effort of macroalgae does not match their importance in the IRiséida
2021).

o Drift macroalgae (DMA) are often found in waters deeper than what is intclnde
seagrass transects.

o DMA are very dynamic, contribute substantially to the primary productivity of the
lagoon, can serve as both nutrient sources and sinks, and have been implicated as a
source of nutrients to fuel HABs in the Northern IRL ancdh&® River (Hall et al
2022).

X There is a lack of using measurements of productivity (both primary and secosiary)
resilience as indicators of IRL health.
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x There have been insufficient efforts to understand and model the links between healthy
habitats and living resources in the IRL, e.g., tteetbpment of habitat suitability index
models.

x Development of an adequate lagevide habitat monitoring program will require an
integrated multdisciplinary partnership.

One Lagoon Monitoring: Living Resources

X There are no programs specifically monitorixgptics andinvasivesn the IRL, although
there are some activities:

o The IRL inventory tracks occurrences of exotics.

0 MarineGeo and SMS Benthic Infaunal monitoring include sampling of exotic
invertebrates.

0 Resource managers informally monitor presence of exotic plants as part ofigongoi
exotic eradication/control programs specific to their properties.

o Florida Invasive Species Council (FISC), formerly Florida Exotic Pestt Rlauncil
(FLEPPC), ompiles invasive species lists that are revised everyéaos(the 2019 list
is available athttps://floridainvasivespecies.org/plantlist.gffRISC provides resources
for invasive plant management through the exchange of scientific, educational, and
technical information

x There are no programs specifically monitor@ignate Ready Estuaryg the IRL. Note tha

o While the Climate Ready Estuary Vital Sign straddles the Living Resources and One
Community Categories on the Vital Sign Wheel, it is prialtyppart of One Community
as indicated by the color. The two CCMP recommended actions for the Climate Ready
Eswuary Vital Sign are 1) Prepare a Hsised vulnerability assessment plan and adaption
plan, and 2) integrating infrastructure resilience into community planning. The CCMP
tables are misleading since Climate Ready Estuartesyidisted in the Living Resurces
Category, presumably to avoid duplication. Early in the process of developing this plan,
it was decided by the Steering Committee that Climate Ready Estuary would be
addressed as part of One Community, not One Lagoon. Ultimately, thbadsk
vulnerability assessment plan will identify vulnerabilitiesdaadaptation strategies
which, in turn, will lead to specific monitoring activities

o The integration of data provided by the One Lagoon Network could be applied to this
Vital Sign.

o Climate changesialso addressed under “Threats” below.

X Several ecologically importantgroups of organisms&re underrepresented in ongoing
monitoring projects including:

o Microbes(bacteria and microalgae) and viruses
0 Zooplankton

o0 Benthic invertebrates
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X There is a lack afapidsynthesis of data sets on important Living Resources (e.g., dolphins,
manatees, and fish) collected by different data collectors.

x There is limited data sharing occurring for the criticabVsign of Protected Species.

X In situ monitoring capabilities for HABs and monitoring phytoplankton resting stages in
sediments are limited.

x There are insufficiempportunities for citizen science-based monitopngjectsof Living
Resources in the IRL.

Gaps: Spatial/Geographic

There are spatial (geographicjgaps in existing IRL monitoring.

One Lagoon Monitoring: Water Quality

X Nearly 85% of participanis the One Lagoon Workshop surveys responded that geographic
coverage was adequate. However, many of these respondents also stated tsabibrare i
for improvement. Specific gaps in coverage identified by participants included,

o tributariesto monitor impaired water bodies,
o Haulover Canaland
o the area between Fort Pierce and Jensen Beach.

x Additional tributary stationare needed to ensure adequate spatial coverage ofechpai
water bodieshat draininto thelRL.

x Two parameters that were specifically identified in the workshop surveyackmsd
adequate geographic coverage were bacteriological sayrgrioth PAR.

X There is only one atmospheric deposition monitoring station wh@kerely limis
understandinghestatus and trends for nutrient loads from atmospheric deposition and their
contributions to nutrient budgets, TMDLs, and water quality.

x Some muck sampling should be done at fixed stations to allow temporal analysis.

One Lagoon MonitoringHealthy Habitats

X Most participants in th®ne LagoonNorkshop surveys indicated that, while spatial extent
of seagrass sampling is generally adequate, the spatial extent of other habitatimgoni
projects is severely lacking.

x Qyster reefs, coastal wetlands, and clam beds aretampdabitats requiring much greater
lagoon-wide monitoring.

x Halifax River was identifiedy the workshop participants as a region lacking in all habitat
monitoring.Cho and Reiter (2020) have recently provided a primer on what data various
researchers are collecting to beginvalaate the existing status of the Halifax River Urban
Watershed and its drivers.
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X Monitoring of oysters isfocusedin the Central @ad Southen IRL, with heaviesemplasis
in the StLucie Estary.

X Moreshoreline characterizatios neededor thesouthern IRL

One Lagoon Monitoring: Living Resources

X The geographic coverage for monitoring Living Resources is not adequate, with many of
the monitoringprojectslimited in spatial coverage that they may not repregentRL as a
whole.

X A better understanding of the linkages that describe the system dyrwdrthiesIRL will
help prioritize which living resources should be monitored.

Gaps: Tempor#éWonitoring Frequency

There are temporal (monitoring frequency) gaps in existig IRL monitoring.

One Lagon Monitoring: Water Quality

x While most workshop participants answered that frequency of water quality monitasng w
adequate, many still commented that sampling frequency needs to be increased. Arguments
for increased sample frequency included:

0 capturing episodic events (e.g., storms),
o calculating daily means and extrenoégparameters such as dissolved oxygen,
o and better understanding drivers of the system.

x The frequency of data collection needed to be adequate is dependent tamgédte
organism(s).

x For most programs, monitoring frequency is adequate, but there is the need for increased
frequency in monitoring outside of bloom events for phytoplankton and HABs, which have
short generation times compared to other Living Resources.

x In looking at historical trends, monthly data may be adequate, but algal blooms require
higher temporal frequencies as hourly and daily trends can have a significant impact.

One Lagoon Monitoringdealthy Habitats

x Aside from seagrass monitoring and figheriesmonitoring surveysthere is a lack of
coordinationand standardization ¢dgoonwide monitoring frequency (seasons and time
step) across thmajority of the IRL.

X Synoptic agrass surveysatimes per yeaare adequatehowever, much less is kno
about the seasonality of the filter feeding populatiassthey respond to the wet and dry
season changes in salinity, water depth, temperature, etc.
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One Lagoon Monitoring: Living Resources

x Most workshop participants responded that frequency of dali@ction for Living
Resources was adequate, with the exception of HABs and phytoplankton, for which more
frequent sampling should occur outside of bloom events.

7.3The One Lagoon Monitoring Network: Opportunities

Increased use of both established an2i1st Century monitoring technologies will expand the
scope, spatial coverage, frequency, quality, and availability of data.

There are many opportunitiés increase the use of technology in IRL monitoring. In the past
decade, several reime water quality monitoring programs (seection 6.2.1 and Figs. 13, 14)
were launchedand resulted in large quantitiesf readily availabledata. This allowed the
doaumentation of phenomena that traditional grab sampling does not capture, e.qg., elies patt
sampling throughout major storms. This approach adds tremendous temporal resolutioficat spec
sites. This trend will likely continue, with additional stagand types of sensors.

Increasingly satellite imagery has been used to monitor the extent and magntioggepliankton
blooms with chlorophytha as a proxy for algae (SYRMD’s project in Section 6.45, and others,
e.g., Kamerosky et al. 2015jatellite inagery, coupled with situ datacan also be readily used
in the assessment ofher watequality parameters, such é&smperaturegissolved organic matter
(water color), turbidity (suspended solids), aedimentplumes.What about satellite imagery to
guantify larger organisms, especially when coupled with automated image procéssiggfe
have a satellithased count of manatee and dolphin in the IRL everyQlash an approachould
also be useful in some areas for sharks, alligators, sportfisrgysi@oupling the more traditional
sampling that currently dominateket One Lagoon Monitoring Networkould provide an
extensive capability for using satellite imagery over broad areas of the IRL

Acquiring satellite imagery is now much more affordable. For example, low-costaaccess to
commercial higkresolution satellite imagery is available through the Ne#Micense agreement
(https://cad4nasa.gsfc.nasa.gov/DOC/NextView_Licdngarmation Paper 20170503.pdfDuring
2020, the Chesapeake Bay Program (CBP) acquired completaelounagery over Chesapeake
Bay that was timed to capture SAV at maximum biomass andle to map most of that estuary
(Wilcox et al. 2021). The CBP also hopes to develop artificial intelligencenfAthine learning
algorithms to facilitate the production of seagrass mapkzing high-resolution satellite imagery
could readily be applied to IRL seagrass monitoring, which likely would extend significaatly t
geographic extent and sampling frequency in a veryeafésttive manner moving forward. This
monitoring approach could also be extended to other IRL habitats.

Uncrewedaerial vénicles (UAVS, commonlyreferred toas“drones”) are quite likely to be used

more in IRL monitoring programs soon. Lightweight dr®aed consumer grade cameras)

produce very high spatial resolutiog4 mm pixel!) mosaics of seagrass beds and other habitats

(e.g.,Duffy et al.2018).A recent analysis by Kandrot et al. (2021) identified applications of UAV

technology with practical application® integrated coastal zone managem@azM) and

sustainable development at the sio&JAVs can deliver such data -@emand over larger areas
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than are practicable using ground surveys and at a higher spatial and temporal resolution than
satellitederived data. Those authors concluded that the extent to which UAV can contribute to
these ativities remains underexplored and awareness of how UAVs can contrid@&ND as

well as the limitations of the technology, can help coastal practitioners to tevidlea options for

future management activitie®ne hurdle is that large portionstbe IRL especially in Brevard
County are in no drone fly zones, such as arauwidl airports (Merritt Island, Titusville, New
Smyrna), Military Patrick Air Force Base, Cape Canav&mdce Force Station, Merritt Island
National Wildlife RefugeandCanaveal National Seashor&SC in the Northern Banana River

and Mosquito Lagoon, which would require exemptions from the appropriate agencies.

The use of automation to study organisms in their natural environment, including their
biodiversity, is clearly on the horizon (Keitt and Abelson 2021). Several technological trends
(miniaturization of technology, advancements in wireless communications, and raeinimeg

tools) are shaping the emergence of lesgale sensor networks. “Ecologists could leveragesthes
developments to create automated sensing networks at scales previously uniefagdiedband
Abelson 2021). Examples of emerging technology being applied to the IRL include the use of flow
cytometry and holography to characterize plankton populatfecisaefer et al. 2019). Significant
achievements on this technology could be made by 2030 in the One Lagoon Monitoring Network
by collaborations among its university scientists and engineers with the priviate sec

Another emerging and novel methfmat monitoring biodiversity is Bvironmental DNA (eDNA)
metabarcodingwherein samples are taken from the environment via wsddimentor air from
which DNA is extracted, and then amplified using general or universal primers ingyaken
chain reaction andequenced using next-generation sequencing (Rugipar2019). From these
data, species presence can be determined, and ovedidosity assessedror exampleeDNA
can contribute tetock assessmentisatare critical to inform decisions faustainable fisheries
managemeneDNA may be particularly useful to document the presenfcare species, such as
whatFWC recentlydid with sawfish in the IRLeDNA would also be useful for identifying other
rare or patchy speciesuch as diamondback terrapins, and to detect invasion efaioe species
like lionfish. As an emerging monitoring method, therestiémany challenges to the application
of eDNA. Currently, there are pilot studies on the use of eDNA being conductedhrgalbf the
mgor universities in the One Lagoon Network.

Another example of what may become more of a reality in the next 10 years is the ugafatimee

as sensor platform3.he developmenbf a range of small, reliable dataggers and transmitters
that can recorthorizontal and vertical movements, physiology, and reproductive biology has led
to many new, amazing insights into the ecology of taxa ranging from insects to (Hejeset

al. 2016). Aiimaktbased platforms are increasinglgingloaded with environmental sensansd

may significantly extend the ability to monitor in estuargeich as the IRL. Dr. Matt Ajemian
(FAU Harbor Branch) is currently leading a large project fundeDédfgnse Advanced Research
Projects AgencyDARPA) that is looking at groupers as persistent aquatic living sensors.

Passive acoustic monitoring can provide insight on reference, impacted, and ingcover
soundscapes as proxy for biological community hesdtbutlined recently biational Estuarine
Research Reserve System SciencéaBolative(Biggs et al. 2021)in the IRL, m@ssive acoustic
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monitoringhas been used asesearch tool (e.g., Gilmore 2002 with spotted seatrout), but has not
been incorporated into widespread systematic monitoring. Mapping the distribution of red drum
andpotentially dolphiswould be a priorityfor such an approacfihis sametool could be used to
monitor anthropogenic sound or hurrgenerated noise associated with boating. Boating impacts
have been reported on a range of IRL living resources, includargie mammals (Gomez and
Moore 2021) and oyster reefs (Walters et al. 2021).

None of these emerging technologies will be used in isolation from other monitoring &ygsroac
As noted by Schaefer et al. 2019, “due to the complex biological, chemical hgisecgh
interactions associated with IRL HABs, the integration of classicareing methodology, such
as phytoplankton surveys, with re¢ahe water quality monitoring, innovative technology, and
biological sentinels, is essentfal.

To address issues thisharing of data, one approach that gives greater recognition to the data
providers is the greater use of Digital Object Identifiers (DOIs). MintingCQd provides a
permanent and persistent link to a digital object. If tigitad object's URL locatioron the web
changes, the DOI link is updated to the new resolving URitasets with DOIs enable consistent
and correct citation by others which ensures the impaitteoflata is measured.DOI ensures
discovery, access, and citation tracking and metrics. Theseuragaare all important to
organizations and to the professionals providing the whtacan track the use of their data via
publication and citationThe One Lagoon Monitoring Btwork could develop protocols for
assigning DOlIs to “trusted” data sdtally QAed/QCed data with appropriate metadata) from
contributing data providers. IdeallyOl would beautomatically minted whavera dataset is
published on a One Lagoon Monitoring Networklata portal. For example, DataCite
(https://datacite.oryis a global nosprofit organization that provides DOlIs for research data and
all other research outputs. All resglaiorganizations can join DataCite to start registeringsDO

New partnerships with the private sector will expand IRL monitoring expertise and
resources.

As mentioned above, the engagement of the private sector with the One Lagoon Monitoring
Network would yield significant benefits. This thought is consistent with the Science and
Technology Innovation Vital Sign (Fig. 2) in the ONE VOICE mission presented in IRINE
CCMP (IRLNEP 2019). Given the location of the IRL along the Space Coast in the itortilw

of its links to the high-tech space and aeronautic industries and the Research @Geasbuth (a

name that has been used as an alternate for the f@&2sast, and the basis for a partnership of
research and educational organizations with the St. Lucie County Economic Development
Council), a concerted effort to engage with the private sector should be a high prighty @me
Lagoon Monitoring Network.

Greater coordination and integration of effort with other NEPs, especially the other three in
Florida, will strengthen IRL monitoring efforts.

The issues and management needs that triggered the development of the One Lagoomgdvionitori
Network are not unique tthe IRL. The IRLNEPIs oneof the 28 NEPs throughout the country
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and one of the four NEPs in Florida. Greater coordination and integration of efforhevibithier
three Florida NEPs (Tampa Bay, Sarasota Bay, and Coasiabé&tland would allow a broader
perspective and more opportunities for collaboration and better use of linsmaaes. One
successful example of this approach was ¢b#aborative workshog-lorida Macroalgae:
Knowledge Gaps and How We Can Fill Thevhich was planned and executed by representatives
of the four Florida NEPs, as well as the SJIRWMD, the Southwestl&lWater Management
District, and Florida Sea Grant. A similar, collaborative approach migteni@oyed to help
address challenges in monitoring Florida estuaries (e.g., what are the aprapetrics for
biodiversity?).

Preservation of relevant and available IRL legacy data will expand baseline inforation that
may otherwise be lost.

One criterion for inclusion in the One Lagoon Monitoring Netweds that monitoringnust be
active. Legacy data remain highly valuable, but thveye beyond the scoaaddo not fulfill the
role of this plan. Preservation of relevant and available IRL legacy ddtaxpénd baseline
information that may otherwise be logthis effort shauld also include the compilation and
centralized storage ajray literature, which includetocal and statdunded projects over the
decades

Greater involvement of community (citizen) science wilincrease the human resource in the
network and broaden the stewardship of the IRL

Community (citizen) science is an opportunity for tpablic to participate voluntarily in the
scientific processand address realvorld problems such as those faced by the IRL. Several
existing citizen scientist IRL monitoringrojects were identified in this report, but there is
significantly more capacity and need to expand those opportudiesmajor challeng® such
programsis data quality.To facilitate better participation and data quality itizen scientist
projeds, theEPA has created a Quality Assuraridendbook, to be used with accompanying
templates and examples for citizen scierfsee: https://www.epa.gov/citizescience/quality
assurancéandbookandguidance-documentsitizenscienceprojects

Greater communication with and translation of scienceéo the community will help garner
more support of thework of the IRLNEP.

A corollaryof increasing communitfcitizen) sciencés the need to improv@mmunication with

and translation gfcience to the communijtas welldefined in IRLNEP’s 2022 Communication

Plan fittps://onelagoon.org/wp-content/uploads/Draft-CommPIdfindtDraft-to-EPA.pd). In

fall 2022, the IRLNEP addressed this negth the addition of three new staff who will work
throughout the IRL region. As summarized¢has communications plan, this actionill enhance

the ability of the IRLNEP to fulfil its role of scies-based, collaborative efforts that restore water
and labitat quality to the IRL; develop a w4tiformed constituency throughout the Lagoon
region; improve the visibility of the program; and enhance its reputation as an honest broker of
factual information and policy priorities.”
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7.4 The One Lagoon Monitomg Network: Threats
The most serious threat to the network is the lackf adequate and sustained lonterm funding.

Money tends to be available for “showeldy projects” that can provide a more tangible benefit
than data. Water quality, other environmental, and biological data collected through IRL
monitoring provide the information required to evaluate what is happening, what needsg, cha
and what has changed because of actligsificant, recurring funding will be required to sustain
the One Lgoon Monitoring Network (see Section 8: Financing the Network: {Temgn
Sustainable Funding

Climate change is a serious threat to the water quality, habitats, and livingesources of the
IRL and its monitoring.

Climate change is rapidly acceleratimgaughout the world. In estuaries there are many climate
stressors, including changes in annual air and water temperatures, precipitiiors patensity

of storms, ocean acidification, and dewel rise. IRLNEPacknowledgedhat climate change
needsto beconsideredn the management of the lagoon. Examples from the CCMP (IRLNEP
2019) include:

X “Over the next several decades, coastal communitiéb&ithallenged to understand and
respond to vulnerabilities of natural resource assets, hbmnlninfrastructure, and
transportation/supply chains associated with climate change and sea leVgb.ris@)

x “climatechange and sea level rise impacts will further alter hydrologic functions throughout
the IRL and its watershed in complex ways” (p. 35)

X “climate change and increasing storm intensity add to the nbellgf managing watershed
connectivity” (p. 84)

x “Climate change (including sea level rise) and invasiveispere causing shifts that may
permanently change IRL biodiversity” (p.88)

In a study funded by IRLNEP, Parkinson et al. (2021) proposed nine adaptation actions to three
climate change stressoxhanges in precipitation, increasing storminess, andeseérise. IRL
monitoring needs to be able to not only document-kenign climate changes on the lagoon’s water
guality, habitats, and living resources, but also serve as a tool to evaluate manageomsnbra
climate change.
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8.0Financing the Network: Long-Term Sustainable Funding

As mentioned in the previous section, the most serious threat to the One Lagoon Monitoring
Network is the lack of adequate and sustained-teng funding. ThéRL CCMP (IRLNEP 2019)
estimated that IRL restoration, monitoring, research, and stewardship willereqpiroximately

$5 billion based on several lines of evidence. In November 2021, the IRL Council andPRLNE
adopted a technical repo8irategies for Financing Indian River Lagoon Restoration and £ong
Term StewardshigRLNEP 2021), which identified a number of potential pathways to pay for
this critical investment to advance IRL recovery and {targh stewardship. The financial plan
was supported by a technical memorandum (The Balmoral Group 2021) that peothdédgbarty
review of the IRLNEP financial projections and hypothetical financiahates if projects and
programs were implemented over 20 years. The financial report provided a stiongleaor
making this investment in monitoring (p. 45):

Our scientific ability to understand and predict biological and ecological responses to
restoration interventions depends heavily on having a robust, comprehensive, and integrated
system for monitorgy, mapping, and modeling IRL status and projected response. Although
this report identified $5 billion in investment needs over the next 20 yeaismpissible to
predict accurately how the IRL will ecologically respond to those restoratiervattions and

how long it will take to see observe significant changes. The time value of rsoaey i
important financial consideration. The longer we wait, the more damage occurs. The longer
we wait, the more difficult it may become to achievioration targetsand intended outcomes.

The longer we wait, the more it will cost. Inadequate investments todayhmsehiicreased

costs to future generations.

Hence, while the financial resources needed for the One Lagoon Monitoringrkewill be
significant and likely difficult to quantify precisely, is iclear that sustaining the monitoring
network is an essential component of responsible IRL stewardship today and into teXutur
specific financial analysis for the One Lagoon Monitoring Network that idest#xisting
financial commitments (ortme and recurring) as well as future needs should be developed. That
financial plan should consider funding needs to address existing gaps in the network and identify
additional reserve funds needed to adequately address emergency responsegoeéds. The
urgency for this action is obvious. Whether one looks only at the increasingly rapid negatise tre
in the IRL over the lasten years or at the increased frequencycaftastrophic events (e.g.,
hurricanes, floods, droughts, wildfires, harmful algal blooms, and wildlife mgr&atents) with
impacts not only on natural resources but also on humans (lives lost or seriouslgdniosst of
property, and other negative financial impacts)s itlear that a comphnensive, integrated, and
financially secure IRL monitoring network is an ecological, human safety, and e@nomi
imperative

Funding the One Lagoon Monitoring Network will not be accomplished from a single source, but
will require a multitude of governmental, industry, and philanthropic sources thabea
effectively identified, coordinated and managed. Monitoring programs conducted agstatées

(e.g., FDEP, FWC, SIRWMD, and SFWMD) currently provide the backbone invesionent
traditional monitoring in the IRL. At a minimurtheir budgets need to increase each year to keep
up with inflation and the cost of goods and services. Appendix IRLNEP 2021 identifies a
number of current funding opportunities many of which are applicable to monitoringdafori
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FY 20232021 state budget included significant investments to protect the environment by
allocating $690 million for water quality restoration, including $25 million for projextestore

the Indian River Lagoon. Additional state funding has become available to monitor and model
HABs. The IRLNEP views the One Lagoon Monitoring Network and its many providers as a
system of information technology infrastructure and essential service providers.

Several current negovernmental organizations are funded though the Florida Legislature by
legislative budget requests (LBRs). Not all of those LBRsrecurring and must be reapproved
each year by the Legislature. For sustainable monitoring, programs need to be onghing, wi
recurring fundingThe state coulthaximize and optimize monitoring efforts by municipalities
they were to incentivize these efforts as was done for awarding the 6% alloedtictians for
BMAPs when cities do public education focused on stormwakare is also significant support

for IRL monitoring provided by the IRL Council and IRLNEP directly from EPA Section 320
Clean Water Act funding and IRL Council contributions pursuant to the 2015 Interloca
AgreementSeveral Specialty License Plates (SLPs), including the IRL SLP, cand&oused

IRL restoration, education and research. Some plates have restrictionsiea tfeevenues, but

a collective effort in marketing by the organizations managing the SLPs mighasacbeth
revenues and stewardship for the IRL. These options should be explored by the IRLNEP.

Estimating the cost of the One Lagoon Monitoring Network was beyond the scopecofrdre
plan. For example, the cost of current or additional monitoring by the netwd@ksBitoring
partners, as well as plans for sused funding, were not included in the questionnaire to the data
providers. Gathering that information could be a “next step” in estimating currepr@edted
costs for the networlObtaining current monitoring costs may be difficult; for example, nodny
the governmental agencies involved have monitoring activities much broader than the IRL, s
teasing out the actual IRL monitoring budgets will be a challenge. Knowing the réalotos
current IRL monitoring will not only demonstrate the considerable commitmeer&dglbeing
made, butlsothis information can also be used to identify, encourage, leveradeecure other
investments from the private sector or from other philanthropic sources whichédavéargely
untapped.
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9.0Priority Action Recommendations for the One Lagoon Monitoring Network— Looking
Ahead to 2030

These priority action recommendatios arebased on a draft presented at thee Lagoon
Workshop following discussions by the Steering Committee. Each recommendation igeslippor
by a short synopsis of the findings presented in this report. The outcomes of these
recommendations are also presented within the three CCMEnoel categories:

X Shortterm (1- 2 years)
X Medium+term (3— 4 years)

X Longterm (5—-10+ years)
9.1 Priority Action Recommendation 1: One Lagoon Monitoring Network Task Force

Findings Improved communication, coordination, and collaboration among IRL data providers
will enhance the efficiency and impacts of tmenitoring network on IRL health. The current
effort wasto assemble a comprehensive monitoring plan for the Indian River Lagoon thidieisien
existing assets, gaps in data or analyses, emerging needs and opportamitispgecific
recommendations for actighatshould lead to an integrated, comprehensive monitoring network
for the IRL To sustain this effort, there must be a mechanmncéntinued assessment and
integration of the variouprojectsin the One Lagoon Monitoring Netwothkat is fully linked to
IRLNEP and its CCMP.

Recommendation:Establish aOne Lagoon Monitoring Network Task Forceto advise the
IRLNEP on implementing monitoring that will support IRLNEP’s vision for stewardship
and restoration needs of the IRL

9.2 Priority Action Recommendation 2: One Lagoon Monitoring Network Financial Plan

Findings The most serious threat to the network is the lack of adequate and sustair@dnong
funding. Significant, recurring funding will be required to sustain the One Lagoon Monitoring
Network.

Recommendation: Develop a specific financial analigsfor the One Lagoon Monitoring Network.
9.3 Priority Action Recommendation 3 Resources

Findings IRLNEP has a strong vision for stewardship and restoration needs of the IRL, svhich i
well-defined in the CCMP. Extensive monitoring of IRL water quality, habitats, and living
resources is currently in place. IRL researchergeswourcenanagers have strong capabilities and
are committed to applying them to the stewardship and restoration needs of theelRL. N
partnerships with the private sector will expand IRL monitoring expertiseesodnces. Greater
coordination and integration of effort with other NEPs, especially the other threariha-lvill

also strengthen IRL monitoring efforts. Greater involvemémobanmunity (citizen) science will
increase the humaesource in the network and broaden the stewardship of the IRL
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Recommendation: Work collaboratively to obtain and deploy resources needed toamtain,
expand, or initiate longterm IRL monitoring programs to meet demands of managing the
IRL, with such resources including:

x Funding
x Communication, coordination, and collaboration among those involved in monitoring

x Greater involvement of community (citizen) science) andncreased community
awarenesf the IRLNEP

9.4 Priority Action Recommendation 4 Gaps in Data

Findings While there is ®tensive monitoring of IRL water quality, habitats, and living resources
currently in placethere arenumerous gaps in the One Lagoon Monitoring Netwdektified in

this report (see Section 7.1). Not all of the IRL Vital Signs in the IRLNERCMP are adequately
addressed and improvements in their monitoring can be made. There are spatiaplgeogaps

and temporal (monitoring frequency) gaps in existing IRL monitoring. The network does not
currently address integration across connected waterbodies and watershedmighain is
largely due to the initial project area for the One Lagoon Monitoring Network beirtgdi to the
lagoon proper, but is a gap that should be addressed by the proposed One Lagoon Monitoring
Network Task Forcd-urthermore, few of the current monitoring strategiestuetured at similar
spatiotemporal scales, so analysis of multiple datasetsrdaeractive or synergistieffects is
limited.

Recommendation: Work collaboratively to identify and fill gaps in the data needed to
support management of the IRL, such as:
x Gaps in the parameters or metrics monitored as relatetb the CCMP’s Vital Signs

x Gaps in locations monitored that prevent rigorous and reliable insights ito the
efficacy of management or valuable adaptations

x Gaps in the frequency of monitoring that prevent rigorousand reliable insights into
the efficacy of management or valuable adaptations

x Gaps in the approachto monitoring, e.g., use of 21st century technology, that reduce
efficiency or effectiveness

x Development of a more spatiotemporally integrated monitoring framework to creg
a platform of integrated data and results

x As new monitoring methods evolve, creation of suitable conversion algorithmhbét
compare the two old and new methods to ensure that timerges are maintained

x Development of standard monitoring plan and posproject report templates for
future projects to allow for better comparison of resuls and evaluation of success

138



9.5 Priority Action Recommendation 5 Data Access

Findings The availability of monitoring data collected by the network is varigbtene data
collectors are hesitant and/or slow to release datadRedor this delay are complicated and are
often not factored into budgets for individual projects. Delays in granting requests ftam da
providers who are willing to share their data agstrictedaccess t@ertaindata that are available
only after publication limg the flow of data for use in IRL stewardship and restorafitvere is

no central website that lists and provides links to all IRL monitoring efforts anddget the
datg metadata and available syntheses/analyses. This lack makes it haodedata users to
connect with data praders.Preservation of relevant and available IRL legacy dafteexpand
baseline information that may otherwise be lafitimately, a onestop shop would be a great
gateway to IRL monitoring datdRLNEP is already fostering the concept of improved sharing
data from IRL data providers. These actions include:

x The recent hire of a GIS Analyst who is expanding IRLNEP’s program capacity and
stakehol@ér value by delivering lagoewide GIS asset mapping to help inform IRL
restoration planning, project development, and decision-making; and

x A FDEP-funded project to utilize GeoCollaborate®ittfs://geocollaborate.cojp/an
innovative, collaborative technology platform developed by StormCenter Communications
to unify trusted HABrelated data from IRL data providers to create a uniquebmohtive
environment to enhance data sharing, analysis, decision- making, and communications.

Both of these assets could be more broadly applied to the One Lagoon Monitoring Network.
Connecting the network with the Southeast Coastal Ocean Observing Regional fssociat
SECOORA (ittps://secoora.orly/which is the coastal ocean observing system for the Southeast
U.S., one of 11 regional coastal observing systems that comprise the-MQAAS. Integrated
Ocean Observing Systernntips://ioos.noaa.gol/should also be considered.

Recommendation:Work collaboratively to design and implement an array of approaches
that provide access to data, analyses, and interpretations that meabe demands of managing
the IRL, such as:

x Providing consistent and widespread access to data as yhare collected, reviewed,
accepted, analyzed, and interpreted, e.g., a portal with links to active programs
through IRLNEP and appropriate partners

x Storing and providing access to maps ancelevant metadata related to resources in
the IRL

x Storing and providing access to legacy data with relevamhetadata

x Creating a multilayered, integrated database that can be used to reveal the
interactions of the many data layers (i.e., environmental varialgls being measured) in
space and time

x Providing a digital library of publications, trend analyses,and presentations
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9.6 Priority Action Recommendation 6 Use of the Data

Findings The IRLNEP’s CCMP clearly demonstrates the link betw&tnmonitoring and IRL
management. The One Lagoon MonitoringtiMork must $rondy link to managementeeds,
which is not arrenty the caseAll information gathered for the current project will be used to
support another IRLNEP project, the State of the Lagoon Technical Report, led bydApplie
Ecology, Inc., a fiveyear project that will generate a stafethedRL technical report. That report
will establish a scientific baseline of current IRL knoside and deliver a synthesis of scientific
knowledge to inform IRL restoration and policy.

Recommendation: Work collaboratively to ensure that relevant data are incorporagd into
the adaptive management of the IRL, such as:

x Evaluating the status of, and any trends in, key parameters lative to agreed metrics
x Triggering an appropriate response when data indicate a need
x Evaluating the effects of projects designed to restore tHagoon

x Adapting action plans, operations, or monitoring to increase the efficacy of effort®t
restore the lagoon and efforts to documernrogress

x Demonstrating accountability by making useful and useable information availde to
the public, with due regard for the diversity of targeed audiences

9.7 Outcomes of Priority Action Recommendations

The collective outcomes of the Priority Acti®®@commendations are presented here within the
three CCMP outcome categories; the number(s) after adlgisbrefer to the recommendation
number(s) above.

X Shortterm (1- 2 years):

o Establisiment of a One Lagoon Monitoring Network Task Force to advise IRLNEP on
implementing monitoring that will support IRLNEP’s vision for stewardship and
restoration needs of the IRL)

o Development of a longerm financial plan to sustain the One Lagoon Monitoring
Network (2)

o Evaluation of how best to enhance/fortify the existing capabilities of the One Lagoon
Monitoring Network (3, 4)

o Evaluation of the existing gaps of the network dedelopment of a plan to fill them (3, 4)

o Posting of all GIS maps arlcGIS shapefileproduced in this project to the IRLNEP
website so they are readily accessible to all (5)

o Development of a plan that will allow ready, online access to all One Lagoonaviiogi
data and relevant metadaitacluding sampling methods, SOPs, QA/QC proto¢als

o Development of a plan to identify amggther important legacy IRL data with relevant
metadata (5)
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]

Development of protocols and a mechanism for asgddOls to “trusted” IRL data sets (5)

X Medium+term (3— 4 years)

o

Reduction of identified gaps in the network as new resources become available, based on
the priorities established in Years 1 & 2 (3, 4)

New partnerships with the private sectorexpand IRL monitoring expertise and
resourceg3)

Increaseccoordination and integration of effort with other NEPs, especially the other
threein Florida which willalso strengthen IRL monitoring effoi3)

Greater involvement of community (citizen) scienghich will increase the human
resource in the network and broaden the stewardship of th€8)RL

Initiation through IRLNEP and appropriapartnersof a One Lagoon Monitoring data
portal with links to active programtheir data, and relevant metadata (5)

Incorporation of previously identified important legacy IRL data with relevatadata
on the One Lagoon Monitoring data poi(ia)

Initiation and maintenance of a digital library of publications and presentations (5, 6)
Implementation of assigning DOIs to “trusted” IRL data sets (5)

Identification of trends to track, perform trend analyses, and shadésrastively with
management entés (6)

x Longterm (5—- 10+ years)

o

Every 5 years, a detailed analysis of the network, including identification of wéds$ ne
to be changed or improveslccess metrics should be linked to indicators and targets for
each vital sign in IRLNEP’s CCME3-6)

Redfinement of the network based on those analysis (3-6)

Consistent and widespread access to data as they ardembllexviewed, and accepted
throughthe One Lagoon Monitoring data portal (5)

A robust, comprehensive, and integrated system for monittraigealth of thdRL that
will (1-5):

f provide a comprehensive set of accessible data on conditions and biological resources

f support the assessment of progress toward consensus targets, including identifying
potential barriers to success and the causes of those barriers;

f facilitate adaptive management of the IRL;

f be aresource for the research communésourcenanagers, and the public interested
in understanding management of the IRL;

f and lead to a healthy lagoon.
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Network: Water Quality) was structured along timedi of his presentation at tB&e Lagoon
Workshop that summarized IRL monitoring addressegWater Quality Vital Signs.

x Jeff Beal read Sections 2:05.0, 6.1, and 6.3. The latter section (One Lagoamitdring
Network: Healthy Habitats) was structured alondities of his presentation at tB&e Lagoon
Workshop that summarized IRL monitoriaddressing the Healthy Habitats Vital Signs.

x Derek Cox read Sections-3, 6.1, and 6.4. The latter section (One Lagoonitdiang Network:
Living Resources) was structured along the lindgsgbresentation at tid@ne LagooiwWorkshop
that summarized IRmonitoring addressing the Living Resources ViighS.

x Duane De Freese read Section37e(One Lagoon Monitoring Network: SWOT Analysis
and 8 (Financing the Network: Lofigerm Sustainable Funding), both of which benefitted
by Duane’s vision and strategic thinking.

The next draft was sent for review to all members of the Steering Committdataalproviders
who submitted questionnaires, all participants of the Data Workshop, andraberseof the
IRLNEP Management CouncAll comments were addresdaedthe Project Rlith the reviewers.
These reviews were extremely helpful and improved the report before itsstibalission to
IRLNEP. | thank all of the reviewers for their efforts!

Lastly, | want to thank my wonderful colleague, David Heuberger. Before taking pasimy

lab, David had acquired a lot of experience on the IRL and its management. Hevisraedl with

the various agencies engaged in IRL research and has a holistic view of the dagois
management. David was our POC for the questionnaires and figfiswvith the community of

IRL data providers, produced all of the GIS maps in this report, and revieweohSexti7 before

| revised based on his constructive reviews and sent out to the other reviewéraedeatbove. |
neverwould have undertaken the task of leading this planning project, nor would the report have
come together as well as it has, without knowing David’s skill, dedication to the IRLsand it
management, and interest in taking on this assignment. Thank you David!

So, yes, it did take the proverbial village to produce this report, whiithhopefully lead to a
sustainable One Lagoon Monitoring Network, and | thank everyone again for theibwions.
Of course, any errors in the report are all mine!

—MDH, Decemben9, 202
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Appendix 1: One Lagoon Monitoring Plan Questionnaire

An important first step for this project was cataloging ongoing monitoring efforteifRL for
inclusion in the One Lagoon Monitoring Network. FAU staff, with input and approval by the

Steering Committee, developed this IRL Monitoring Questionnaire that was sent joerd@0nel
involved with current IRL monitoring efforts.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:

Contact Information: (name, phone number, email address)

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each

of your organization’s monitoring programs)

Monitoring Program Start Date: and Planned End Date:

Please briefly describe your monitoring program in one or two paragraphs. Please include

instrumentation and sampling technique if applicable.

In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. e Southern IRL (IRL south of Fort Pierce)

e. e Mosquito Lagoon

f. e« Banana River

g. ¢ Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

Which of the following describe the type of data collected by your monitoring program?
a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)

c. < Physical Oceanographic (e.g., water temperature, currents, erosion)

o

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

®

» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pC0O2)
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* Human Use (e.qg., fishing, scuba diving, military use)
« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)
 Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. e« Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e+ Llegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. < Connected Waters and Watersheds

Living Resources

0.

p.

=

—

* Biodiversity

» Species of Concern

« Invasive Species

* Forage Fishes

» Commercial and Recreational Fisheries

* Harmful Algal Blooms
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10. Please list key parameters measured by your program.

11. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. < Basin Management Action Plans (BMAPS)

c. +Reasonable Assurance Plans (RAPSs)

d. e+ Numeric Nutrient Criteria

e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

g. < Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

« Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity
u. <« Population status

v. ¢ Population trends
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12.

13.

14.

15.

w. ¢ Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe

briefly, or attach.

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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Appendix 2: One Lagoon Monitoring Plan Questionnaires
(One Lagoon NetworkParticipants)

The questionnaires in this appendix were completed during 2020 by participants of thgQume La
Monitoring Network and supplemented with queries by email and phone calls. Thesg effor
provided the core information for the description @& tietwork (Section 6). This list is organized
alphabetically by organization and monitoring projects/programs. No edits havenbee on the
guestionnaires. *Questionnaire covers multiple projects. *Multiple questiasir this project.

Organizations Monitoring Projects/Programs Page #

Brevard County Grou ndwat:rzalvl\i(s)geevl\ﬁ;er Monitorir Al

Brevard Zoo, Florida Department of

Environmental Protection, and Florida Fis Ig:jr:ninRg/iethg%)en E;errog?gag“n Al6
and Wildlife Conservation Commission P ghting Rep grrog
Florida Atlantic UniversityHarbor Branch| FAU HBOI Stranding and Populatic
) . A20
Oceanographic Institute Assessment Program
Florida Atlantic UniversityHarbor Branch| Indian River Lagoon Observatory
) . ) A24
Oceanographic Institute Network of Environmental Sensor
Florida Atlantic UniversityHarbor Branch| IRL Elasmobranch Abundance an
) . A29
Oceanographic Institute Movement Ecology
Florida Atlantic UniversityHarbor Branch Manatee Observation Project at
) . A35
Oceanographic Institute HBOI
Florida Atlantic UniversityHarbor Branch :
Oceanographic Institute & Indian River IRL Microalgae and Harmful Algal A4l

Lagoon National Estuarine Program Bloom Monitoring-South

Florida Department of Environmental
ProtectionlRL Aquatic Preserves Progra

Florida Fish and Wildlife Gnservation

Spoil Island Rookery Monitoring A47

L FACT Network A51
Commission

Florida Fish and Wildlife Conservation| Fish and Wildlife Health (Fish Kill A6

Commission Hotline) —

Florida Fish and VV.I|d|.Ife Conservation Fisheries Dependent Monitoring AB1
Commission

Florida Fish and VV.I|d|.Ife Conservation Fisheries Indpendent Monitoring AB6
Commission

Florida Fish and VV.I|d|.Ife Conservation Florida Horseshoe Crab Watch A71
Commission

Florida Fish and Wildlife Conservation Florida Manatee Regional

o Distribution and Abundance A76
Commission .
Monitoring Program
Florida Fish and Wildlife Conservation Florida Manatee Statewide
o o A81
Commission Abundance Monitoring Program
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Organizations Monitoring Projects/Programs Page #
Florida Fish and Wildlife Conservation FWC Harmful Algal Bloom AS6
Commission Monitoring Program —
Florida Fish and Wildlife Conservation Manatee WarrWater Habitat A91
Commission Temperature Monitoring Program| ——
. . _— . Oyster Monitoring in the Northern
Florida Fish gg?n\r/nvi”sililgi Conservation Estuaries on the Southeast and| A96
Southwest Coasts of Florida
Florida Fish and V\/_lIdI_lfe Conservation Florida Shorebird Alliance A101
Commission =
Florida Institute of Technology Continuous Bott(.)m.Water Dissolve A106*
Oxygen Monitoring Network
Florida Institute of Technology IRL Muck Sampling A106*
Florida Oceanographic Society FOS Citizen Sc!enpe Water Qualit Alll
Monitoring
Florida Oceanographic Society Oyster Spat Monitoring Al116
Hubbs SeaWorld Research Institute Marine Mammal Research Al121
Hubbs SeaWorld Research Institute Otter Spotter Program Al126
Marine Resources Council LagoonWatch Al131
Long Term Monitoring of
NASA-Kennedy Space Center Submerged Aquatic Vegetation in the A137

Waters Surroundingennedy Space
Center

NASA-Kennedy Space Center

Monitoring Distribution and

Abundance of Manatees in Kennedy A142

Space Center Waters

Wading Bird Foraging Habitat and

NASA-Kennedy Space Center Nesting Success Monitoring Progre Al48
National P&s Service Southeast Coas Continuous Water Quality
e o A152*
Inventory and Monitoring Network Monitoring
National Parks Service Southeast Coa . . . .
Inventory and Monitoring Network Discrete Water Quality Monitoring|| A152
National Parks Servu':féo.utheast Coast Estuarine Sediment Monitoring | A152*
Inventory and Monitoring Network
National Parks Service Southeast Coa Wetland Surface Elevation A157

Inventory and Monitoring Network

Monitoring
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Organizations Monitoring Projects/Programs Page #
NOAA-National Cemers for Coastal National Mussel Watch Program| A162
Ocean Science
NOAA-National Cemers for Coastal Phytoplankton Monitoring Network| A169
Ocean Science
Ocean Research & Conservation Kilroy Water Quality Monitoring Al74
Association
Benthic Infaunal Monitoring in the
Smithsonian Marine Station Southern IRL and the St. Lucie | Al179
Estuary
Indian River Lagoon Biodiversity
Smithsonian Marine Station and the IRL Species Inventory Al84
Update
Smithsonian Marine Station Continuous Water Quality Sampling A189*
Smithsonian Marine Station MarlneGEOFo_uIm_g Community A189*
Monitoring
Smithsonian Marine Station MarineGEO Sea_lgrass Habitat A189*
Monitoring
Smithsonian Marine Station & Florida
Departmenbf Environmental Protection; MarineGEO Oyster Reef Monitorinfy A189*
IRL Aquatic Preserves Program
South Florida Water Management District C-44 and St. Lucie .EStF‘aW A196
Phytoplankton Monitoring
South Florida Water Management Distri FERP RECOVER Northern Estuari A202
SAV Ecosystem Assessment
South Florida Water Management District Land Use/Land Cover Mapping | A209
. .. | Surface Water Quality Monitoring
South Florida Water Management District for the IRL and St. Lucie Estuary A213
. Estimating Chlorophyla
St. John's Rlvgr Water Management Concentrations from Freely Available A217
District
Remotely Sensed Imagery
St.John's River Water Management | Indian River Lagoon Phytoplankto
o : A221
District Bloom Sampling
St. John's River Water Management | Indian River Lagoon Surface Wate
L ) o A226
District Continuous Monitoring
St. John's River Water Management | Indian River Lagoon Water Quality
L o A232
District Monitoring Network
St. John's River Water Management Wetland Surface Elevation
L o A240
District Monitoring
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Organizations Monitoring Projects/Programs Page #
St. John's River Water Management
District & South Florida Water Land Use/Land Cover Mapping | A244
Management District
St. John's River Water Management Seaarass Maoping and Eixed
District & South Florida Water 9 bping al A248
o Transect Monitoring
Management District
St. John's River Water Management
District & Indian River Lagoon National| Atmospheric Deposition Samplingl| A257
Estuarine Program
U.S. Environmental Protection Agency ¢ . .
Florida Fish and Wildlife Conservation National Coastal Condition A264
o Assessment Program
Commission
U.S. Geological Survey Manatee Health Effects and AD69

Behavioral Response

U.S. Geological Survey

National Cooperative Water Program A275*

U.S. Geological Survey, South Florida

Water Management District & St. John's National Cooperative Water Progrgm A275*

River Water Managemeitistrict

IRL Long-Term InWater Marine

University of Central Florida Turtle Monitoring Program A280
University of Florida & Indian River IRL Microalgae and Harmful Algal A28
Lagoon National Estuarine Program Bloom MonitoringNorth —

Volusia County Volusia County Environmental ADGGH*

Management Program
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One Lagoon Monitoring Plan Questionnaire
(Revised October 18, 2022)

Organization Name: Brevard County

Contact Information: (name, phone number, email address)

Virginia Barker
321-633-2016
Virginia.barker@brevardfl.gov

Claudia Listopad
321-499-3336

clistopad@appliedecologyinc.com

Leesa Souto, Ph.D.
321-725-7775
Leesa@mrcirl.org

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Groundwater Wastewater Monitoring & Modeling

Monitoring Program Start Date: 6/15/2017 and Planned End Date: On-going

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Groundwater monitoring to inform and refine pollution load models, prioritize areas where
wastewater is polluting the lagoon, and evaluate septic tank and wastewater treatment plant
retrofit projects. Samples are collected monthly from 45 groundwater monitoring wells and
analyzed by a NELAC certified lab for ammonia, nitrate, TKN, ortho-p, TP, and fecal
FROLIRUPY DQG E\ 8& 'DYLV IRU/ 1 DQG/ 2 LVRWRSHV LQ 12]
All monitoring wells are sampled in compliance with FDEP-SOP-001/01; FS2200
Groundwater Sampling. During sampling, field data are collected that included temperature,
depth to water (DTW), pH, conductivity, dissolved oxygen, and turbidity and one blank and/or
duplicate samples is collected for every 20 analyzed samples (5%) as required by the
approved QAPP. For each well, a 250-mL aliquot is collected in a preserved sampling bottle
and analyzed for ammonia (NHs-N), Total Kjeldahl nitrogen (TKN), and nitrate/nitrite (NOx-N).
An aliquot of 120-mL is collected for fecal coliform analysis and an aliquot of 250-mL is

collected for orthophosphate (ortho-p, PO+*) analysis and every other month, an additional

All



250-mL sample was collected in an acid-preserved bottle for total phosphorus (TP) analysis.
All samples are placed on ice and taken directly to the lab to meet the fecal coliform 6-hour
KROG WLPH JRU DQDO\VLV RI'/ 1 DQG / 2 LVRMLR®HOViSLQ 12[ D
collected and filtered through a 0.1-micron filter and frozen in preparation for shipping.
Samples that had a minimum nitrate concentration of 0.12 mg/L NOx are packed in dry ice
and mailed to the University of California-'DYLV LVRWRSH ODE IRU / 1 DQG / 2

isotope analysis.

6. In which sections of the IRL is your monitoring program focused?
a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e+ Central IRL (US-192 bridge south to Fort Pierce)
d. e« Southern IRL (IRL south of Fort Pierce)
e. ¢ Mosquito Lagoon
f. Banana River

g. < Other — Please describe: Tributaries

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

Yes

8. Which of the following describe the type of data collected by your monitoring program?

a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)

b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)

c. e+ Physical Oceanographic (e.g., water temperature, currents, erosion)

d. +Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. «Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. < Human Use (e.g., fishing, scuba diving, military use)

g. e« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)
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9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. ¢ Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. e Biodiversity

p. < Species of Concern

g. e Invasive Species

r. < Forage Fishes

s. e+ Commercial and Recreational Fisheries

t. e« Harmful Algal Blooms

10. Please list key parameters measured by your program.
Ammonia, nitrate, TKN, ortho-S 73 DQG IHFDO FROLIRUPV DQG E\ 8& 'DYLV |
isotopes in NOx, temperature, depth to water (DTW), pH, conductivity, dissolved oxygen, and
turbidity
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11. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

* Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

* Number of septic conversions to advanced septic or sewer

* Biosolids and reclaimed water nutrient management

» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows
and loads

» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
« Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n.
0.
p.
q.

r.

S.

« Coverage (acres)

* Density

« Species diversity

* Miles of living shoreline

« Acres in conservation, management, and public use

* Regional watershed planning and project integration

Living Resources Indicators

t.

u.

V.

W.

« Pelagic and benthic community diversity
* Population status
* Population trends

« Population Recovery
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12.

13.

14.

15.

X. ¢ Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal
z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?
Monthly

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Blind duplicates and equipment blanks
Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Some data can be provided after publication, but site locations are sensitive and protected.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:

Brevard Zoo

Contact Information: (name, phone number, email address)
Ashley Rearden, 321 -254-9453; ext.284, arearden@brevardzoo.org

Name of Ongoing Monitoring Program: (Please complete a separate guestionnaire for each
of your organization’s monitoring programs)

Indian River Lagoon Diamondback Terrapin Sighting R eporting Program

Monitoring Program Start Date: 06/2013 and Planned End Date: N/A

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

In partnership with Florida Department of Environme ntal Protection and Florida Fish
and Wildlife Conservation Commission, Brevard Zoo b egan collecting diamondback
terrapin sightings in the Indian River  Lagoon from the public in 2013. Since that time,
more than 240 sightings have been received guiding research and conservation efforts

for these turtles.

In which sections of the IRL is your monitoring program focused?

a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)

b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e Central IRL (US-192 bridge south to Fort Pierce)
d. < Southern IRL (IRL south of Fort Pierce)

e. e Mosquito Lagoon
f. e« Banana River

g. e« Other — Please describe: Sightings accepted from the whole Lagoon

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share? N/A
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8. Which of the following describe the type of data collected by your monitoring program?

a.

b.

e

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

 Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. *Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. * Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j- e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. < Connected Waters and Watersheds
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10.

11.

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

* Harmful Algal Blooms

Please list key parameters measured by your program.

Presence of diamondback terrapins

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)

c. +Reasonable Assurance Plans (RAPSs)

d.  Numeric Nutrient Criteria

e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. < Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j.  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)

0. e Density
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12.

13.

14.

15.

p. < Species diversity
g. - Miles of living shoreline
r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete; sightings can be reported at any time.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Many of the reports submitted to Brevard Zoo includ e photos of the individual turtle
seen by a community member; staff are able to revie  w those photos to confirm the

turtle is correctly identified as a diamondback terr apin.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Diamondback terrapins are prized in the illegal wil dlife trade. Due to the risk of turtle
poaching, Brevard Zoo doesn’'t make the sighting dat areadily available as this includes
the location of individual turtles who have a relat ively small home range. The zoo is

willing to share data with researchers on a case by case basis.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.
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8.

One Lagoon Monitoring Plan Questionnaire
(Note: This is a revised submission, received September 3, 2022)

Organization Name: FAU HBOI Stranding and Population Assessment Team
Contact Information: Steve Burton, 772.332.9709, sburtol0@fau.edu

Name of Ongoing Monitoring Program: FAU HBOI Stranding and Population Assessment
Program

Monitoring Program Start Date: June 2021 and Planned End Date: No end date
Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Under a National Marine Fisheries Letter of Confirmation, our team will be taking dolphin
dorsal fin and body shots with cameras for our IRL dolphin photo ID catalog. These images
are stored on a private server at FAU HBOI and an iCloud server database. We will be using
a YSI meter to collect water parameters such as pH, salinity, DO, water temperature,
conductivity while on surveys.

In which sections of the IRL is your monitoring program focused?
a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. e Mosquito Lagoon

f. < Banana River

Other — Please describe: Sebastian Inlet to Jupiter inlet including the St. Lucie River.

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share? In the future

Which of the following describe the type of data collected by your monitoring program?
a. < Biological (e.g., plankton, catch data by species, sea turtle nesting)

b. < Habitat (e.g., submerged aquatic vegetation, hard bottom)

c. +Physical Oceanographic (e.g., water temperature, currents, erosion)

d. + Meteorological (e.g., winds, rainfall, atmospheric pressure.)

®

» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pC0O2)

-

* Human Use (e.qg., fishing, scuba diving, military use)
g. <« Extreme Even t Data (e.g., harmful algal blooms, hurricanes, spills)
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h. « Geological (e.g., bathymetry, sediment type)

i. » Contaminants of Concern (e.g., plastics, herbicides)
9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. e« Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. - Invasive Species

=

 Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

* Harmful Algal Blooms

10. Please list key parameters measured by your program. We collect photos to identify individual
dolphins in the IRL, while documenting the following: behavior, foraging, sexual, calving,
migration, habitat and seasonality, etc. We also collect water quality data after each dolphin

sighting and at the beginning and end of each survey.
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11. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer
* Biosolids and reclaimed water nutrient management
» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows
and loads

» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
» Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

0.
p.
Q.

r.

S.

» Coverage (acres)

* Density

« Species diversity

* Miles of living shoreline

« Acres in conservation, management, and public use

* Regional watershed planning and project integration

Living Resources Indicators

t.

u.

* Pelagic and benthic community diversity
* Population status

* Population trends

« Population Recovery

* Rare, threatened, endangered, and endemic species identification
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12.

13.

14.

15.

y. ¢ Exotic and invasive species population reduction and removal
z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency? Our data
will be collected via real time through boat surveys on a monthly basis.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach. Our staff have an SOP detailing our QA/QC procedures of double and triple
checking all dolphin images before adding that animal to our catalog.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities? As a service
department at FAU HBOI, we are willing to share some data and images for collaborations.
However, since a marine mammal permit is needed to do our boat-based surveys on dolphin,
we need to have ownership and keep track of what our data is being used for annual records
and takes. These types of collaborations would be done on a case-by-case basis.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.

4
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6.

One Lagoon Monitoring Plan Questionnaire

Organization Name: Harbor Branch Oceanographic Institute at Florida Atlantic University

Contact Information: (name, phone number, email address)

Kristen Davis
772-242-2321
ksandel4@fau.edu

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each

of your organization’s monitoring programs)

Indian River Lagoon Observatory Network of Environmental Sensors (IRLON)

Monitoring Program Start Date: __5/1/2013 and Planned End Date: N/A

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

IRLON is an estuarine observation network launched with a single station in 2013 and
expanded into 13 sites in the southern central IRL and St. Lucie estuary. IRLON enables
researchers to track environmental changes in the IRL system; assist resource and planning
managers to make informed decisions; model and correlate environmental data to biological,
chemical, and physical phenomena; and contribute to education and public outreach on the
lagoon. The overall IRLON data quality objective is to obtain data that describe the long-term
ecosystem changes as well as those driven by events such as freshwater discharges, algal
blooms, storms, and droughts within the southern IRL and St. Lucie Estuary.

Continuous, high-resolution (hourly) measurements are made for physical parameters:
temperature, conductivity, depth, turbidity, and current speed and direction; chemical
parameters: chromophoric dissolved organic matter (water color), nitrate, orthophosphate,
dissolved oxygen, pH and pCO2 and biological parameters: chlorophyll a fluorescence (an
indicator of algal abundance) and phycocyanin and phycoerythrin fluorescence (indicators of
cyanobacteria). The continuous water quality monitoring has an hourly resolution to
sufficiently capture the dynamic interplay between tidal and freshwater influences in a coastal
estuary. Additionally, the locations of the selected IRLON stations provide a broad look at the
estuary system and allow for continuation of monitoring to detect ecosystem change.

In which sections of the IRL is your monitoring program focused?
a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e+ Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)
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e.

f.

g.

* Mosquito Lagoon

Banana River

* Other — Please describe:  St. Lucie Estuary

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

8.

9.

share?

Yes; Already submitted to David Heuberger

Which of the following describe the type of data collected by your monitoring program?

a.

b.

e

Biological (e.g., plankton, catch data by species, sea turtle nesting)
 Habitat (e.g., submerged aquatic vegetation, hard bottom)
« Physical Oceanographic (e.g., water temperature, currents, erosion)
» Meteorological (e.g., winds, rainfall, atmospheric pressure.)
» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)
» Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)
» Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. e« Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. * Contaminants of Concern

Habitats

h. e Seagrass
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J-

K.

m.

n.

* Filter Feeders

* Living Shorelines

* Wetlands and Impounded Altered Marshes
* Spoil Islands

» Land Conservation

* Connected Waters and Watersheds

Living Resources

0.
p.
Q.

=

S.

t.

10. Please list key parameters measured by your program.

* Biodiversity

« Species of Concern

* Invasive Species

* Forage Fishes

« Commercial and Recreational Fisheries

« Harmful Algal Blooms

Temperature

Salinity

Instrument Depth

Dissolved oxygen

Current speed and direction
pH

pCO2

Turbidity

CDOM (water color)

Nitrate

Phosphate

Chlorophyll a (blue excitation)
Chlorophyll a (red excitation)
Phycocyanin

Phycoerythrin

Air humidity
Air temperature
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Barometric pressure
PAR

Rain

Wind direction

Wind gust

Wind speed



11. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer
* Biosolids and reclaimed water nutrient management
» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows
and loads

» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
» Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

0.
p.
Q.

r.

S.

» Coverage (acres)

* Density

« Species diversity

* Miles of living shoreline

« Acres in conservation, management, and public use

* Regional watershed planning and project integration

Living Resources Indicators

t.

u.

* Pelagic and benthic community diversity

* Population status

* Population trends

« Population Recovery

* Rare, threatened, endangered, and endemic species identification
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12.

13.

14.

15.

y. ¢ Exotic and invasive species population reduction and removal
z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Continuous, measure hourly at the top of the hour

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe

briefly, or attach.

Yes; www.irlon.org

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?

Yes

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.

A28



6.

One Lagoon Monitoring Plan Questionnaire

Organization Name: Florida Atlantic University Harbor Branch Oceanogra phic Institute

Contact Information: (name, phone number, email address)
Matthew J. Ajemian, Ph.D.
772-242-2730

majemian@fau.edu

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

IRL elasmobranch abundance and movement ecology

Monitoring Program Start Date: 7/1/2016 and Planned End Date: ???

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

A monitoring program focused on elasmobranchs (i.e. , sharks and rays) was initiated
in 2016 with initial goals to characterize species, understand dynamics related to
environmental covariates, and develop a long -term indices of abundance to track
population changes in the IRL. The primary sampling gears in the survey have included
1) Botto m longline gears used in the NOAA Coastal Shark Pop  ulation Assessment and
Nursery (COASTSPAN) program, and 2) multi -panel (4.0-6.0" stretched mesh)
monofilament gillnets. Since 2016, the major region of emphasis has been centered
between Sebastian and St. Lucie inlets (including t he St. Lucie River); however,
additional sampling was extended into the north IRL and Banana River in 2018. Where
possible, gear deployments are standardized with re  spect to soak time, and a series of
environmental measurements are made with a YSI Multi -parameter instrument

(Temperature, Salinity, Dissolved Oxygen, Specific Conductivity) and Secchi Disk.

In which sections of the IRL is your monitoring program focused?
a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
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8.

9.

« Central IRL (US-192 bridge south to Fort Pierce)
» Southern IRL (IRL south of Fort Pierce)
* Mosquito Lagoon

Banana River

* Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

Yes.

Which of the following describe the type of data collected by your monitoring program?

a.
b.

C.

Biological (e.g., plankton, catch data by species, sea turtle nesting)
 Habitat (e.g., submerged aquatic vegetation, hard bottom)
« Physical Oceanographic (e.g., water temperature, currents, erosion)
» Meteorological (e.g., winds, rainfall, atmospheric pressure.)
« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)
» Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)
» Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. ¢ Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern
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10.

11.

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. <« Species of Concern

g. e Invasive Species

=

 Forage Fishes

s. e« Commercial and Recreational Fisheries

—

* Harmful Algal Blooms

Please list key parameters measured by your program.
Catch Per Unit Effort (CPUE) per species
Temperature, Salinity, Dissolved Oxygen, Specific C  onductivity, Secchi Depth

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)
c. +Reasonable Assurance Plans (RAPSs)

d. e+ Numeric Nutrient Criteria

e. e Biological response

-

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. < Number of septic conversions to advanced septic or sewer

=

* Biosolids and reclaimed water nutrient management
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12.

13.

14.

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

[. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use
s. e+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. ¢ Rare, threatened, endangered, and endemic species identification
y. e« Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete. Generally fall and spring.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

All data entry is QA/QC'd by research technicians a  nd/or graduate students.

Is your organization willing to allow data collected from your monitoring program to be
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15.

accessible to users in the IRL research and management communities?

We would be willing to share data, depending on its use.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name: Florida Atlantic University, Harbor Branch Oceanographic Institute &

Wilkes Honors College

Contact Information: (name, phone number, email address) Jon Moore, 772-643-6868,

jmoore@fau.edu and Susan Richardson, richards@fau.edu

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for

each of your organization’s monitoring programs) Manatee Project at HBOI

Monitoring Program Start Date: 2009 and Planned End Date: _ongoing

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Shore-based and drone surveys of manatees at HBOI and Round Island Riverside Park.
Drone surveys will include other sites in the future. Surveys are based on photo-
identification of individuals using scar patterns. Shore-based photos are taken using
handheld cameras with polarized filters. Currently about 500 different individuals are
recognized and 120 of those are matched with the USGS Manatee Individual Photo-
identification System (MIPS). Numbers of manatees, numbers of calves, behavioral
information, habitat information (for sites away from HBOI ship channel), and basic

weather data are also collected with each observation.

In which sections of the IRL is your monitoring program focused?
« Halifax River (2016 IRLNEP Planning Boundary Amendment)

* Northern IRL (IRL north of US-192 bridge in Melbourne)

* Central IRL (US-192 bridge south to Fort Pierce)

« Southern IRL (IRL south of Fort Pierce)

» Mosquito Lagoon

* Banana River

* Other — Please describe:
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7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be

willing to share? No

8. Which of the following describe the type of data collected by your monitoring program?

a.
b.

C.

* Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.g., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

* Geological (e.g., bathymetry, sediment type)

« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?
Water Quality
a. ¢ Impaired Waters
b. < Wastewater
C. e« Stormwater
d. < Hydrology and Hydrodynamics
e. ¢ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition
g. < Contaminants of Concern
Habitats
h. e« Seagrass
i. e Filter Feeders
j- e Living Shorelines
k. < Wetlands and Impounded Altered Marshes

* Spoil Islands
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10.

11.

m.

n.

* Land Conservation

* Connected Waters and Watersheds

Living Resources

0.

p.

=

—

« Biodiversity

» Species of Concern

« Invasive Species

* Forage Fishes

« Commercial and Recreational Fisheries

« Harmful Algal Blooms

Please list key parameters measured by your program.

Which of the following CCMP indicators are addressed by key parameters you listed

above?

Water Quality Indicators

a.

b.

®

.

S

[S—

~

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

* Biological response

« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer

« Biosolids and reclaimed water nutrient management

» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water

flows and loads

» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
« Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern
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Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use
s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. e« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

12. Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete and frequency is dependent on student participation.

13. How are your monitoring data QA/QC’ed? If applicable, please provide an online link,

describe briefly, or attach. Matches of manatee individuals with MIPS.

14. Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities? Yes

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name: Harbor Branch Oceanographic Institute, Florida Atlantic University

Contact Information: (name, phone number, email address)

Malcolm McFarland, (772) 242-2234, mmcfarland@fau.edu

Name of Ongoing Monitoring Program:

Indian River Lagoon Microalgae and Harmful Algal Bloom Monitoring — South Stations

Monitoring Program Start Date: 10/1/2019 and Planned End Date: 9/30/2020

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Surface water samples (500 mL) are collected at 5 pre-determined locations twice per
month. Samples are analyzed for species composition, abundance, biovolume and
biomass using microscopy. In the event of a major HAB event as defined as a transition
in the bloom index indicated by Chlorophyll a and/or cell count, We provide quick and
timely taxonomic identification and cell count data if a HAB is initiating or in progress.
Information about the dominant HAB species composition and abundance will be provided
to the IRLNEP.

In which sections of the IRL is your monitoring program focused?
a. Halifax River (2016 IRLNEP Planning Boundary Amendment)

b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e+ Central IRL (US-192 bridge south to Fort Pierce)

d. e Southern IRL (IRL south of Fort Pierce)

e. ¢ Mosquito Lagoon

f. e+ Banana River

g. ¢ Other — Please describe: St. Lucie Estuary

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing
to share? No.
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8. Which of the following describe the type of data collected by your monitoring program?

a.
b.

C.

Biological (e.g., plankton, catch data by species, sea turtle nesting)
 Habitat (e.g., submerged aquatic vegetation, hard bottom)
* Physical Oceanographic (e.g., water temperature, currents, erosion)
» Meteorological (e.g., winds, rainfall, atmospheric pressure.)
» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)
» Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)
 Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. e« Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. < Connected Waters and Watersheds
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10.

11.

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

» Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

* Harmful Algal Blooms

Please list key parameters measured by your program.

Phytoplankton and Harmful algal bloom abundance and taxonomic composition.

Which of the following CCMP indicators are addressed by key parameters you listed
above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)

c. +Reasonable Assurance Plans (RAPSs)

d. e+ Numeric Nutrient Criteria

e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

g. * Number of septic conversions to advanced septic or sewer

h. «Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j- = Surface water volume restored to natural flow, groundwater and internal water
flows and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)
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12.

13.

14.

15.

0. e Density

p. <« Species diversity

g. e« Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete data is collected twice monthly from five locations.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link,
describe briefly, or attach.

Data are QA/QC’ed by senior staff who conduct regular reviews of species identifications
and cell counts by examination of recorded digital images and/or preserved material.
Species identifications are based on morphology as described in the published taxonomic

literature.
Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology,
focus organism, logo) that could be included with your program description.
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HAB sample collection in the St. Lucie Estuary.

A45



A collection of microscopic algae (phytoplankton) including some toxic species found in the IRL.
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One Lagoon Monitoring Plan  Questionnaire

Organization Name:
FDEP/IRLAP

Contact Information: (name, phone number, email address)

Matthew R. Anderson

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each

of your organization’s monitoring programs)

Spoil Island Rookery monitoring

Monitoring Program Start Date: 2010  and Planned End Date: N/A

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Rookeries are monitored monthly for the nesting season from February to September.
Nesting is documented from start (courtship/nest building etc) to finish (chick fledging).
Monitoring is done by 1 staff member only- to minimize observer bias. Data is collected using
binoculars, data sheets and either walking around the island(s) or boating around the
island(s). Density and diversity estimates of avian species- both wading birds and seabirds-
is obtained through monitoring techniques. Seasonal nesting success is tracked by following
nesting attempts through the entirety of the nesting season. Temporal/spatial trend data is
obtained and information is used to document importance of spoil islands as critical nesting

and roosting habitat.

In which sections of the IRL is your monitoring program focused?
a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)

=3

* Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. e Mosquito Lagoon

f. Banana River
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g. e Other — Please describe:

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share? Not yet

8. Which of the following describe the type of data collected by your monitoring program?

a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)

=

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

o

* Physical Oceanographic (e.g., water temperature, currents, erosion)

d. e« Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCOZ2)
f. ¢ Human Use (e.qg., fishing, scuba diving, military use)

g. < Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. «Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. e« Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics
e. e+ Llegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern
Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
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10.

11.

m.

n.

« Spoil Islands
* Land Conservation

* Connected Waters and Watersheds

Living Resources

0.

P.

=

—

* Biodiversity

« Species of Concern

* Invasive Species

 Forage Fishes

» Commercial and Recreational Fisheries

* Harmful Algal Blooms

Please list key parameters measured by your program.

Wading bird and seabird nest attempts and success estimated plotted over time, population

estimates of threatened Florida water bird bird species, habitat use and site fidelity of water
birds in the IRL.

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

-

2 @

K.

* Total Maximum Daily Loads (TMDLSs)

« Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

* Biological response

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer

* Biosolids and reclaimed water nutrient management

« Stormwater discharge to IRL

* Surface water volume restored to natural flow, groundwater and internal water flows
and loads

« Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
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12.

13.

14.

15.

I. «Wet-dry atmospheric deposition of nitrogen and pollutants
m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

« Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. e« Population status

v. < Population trends

w. ¢ Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Continuous, monthly February to September

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Data is entered by volunteer and proofed by avian research lead

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Absolutley- Our data should be dispersed and used widely

Optional — Please attach one or more images (e.qg., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:

The FACT Network

Contact Information: (name, phone number, email address)

Joy Young, Joy.Young@theFACTNetwork.org

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each

of your organization’s monitoring programs)

The FACT Network is a grassroots collaboration that is dedicated to improving the
conservation and management of aquatic animals by facilitating data sharing amongst
researchers using acoustic telemetry technology, providing a community for scientists, and
building stakeholder partnerships.

The groups within the FACT Network that are currently doing research in the IRL include:
Kennedy Space Center, Harbor Branch, University of Florida, and the FWRI Tequesta Lab.

Monitoring Program Start Date: _ 2008 and Planned End Date: ongoing

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

The monitoring programs differ by organization. However, all programs use passive acoustic
telemetry to detect tagged marine animals. In short, listening devices, called receivers, record
a unigue code and datetime stamp from ultrasonic pingers (tags) when the tagged animal

comes within range- usually 500m or less.

In which sections of the IRL is your monitoring program focused?
a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. ¢ Mosquito Lagoon

f. Banana River

g. ¢ Other — Please describe:
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7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

We do have locations of receivers. However, we will need the permission of the researchers

to share the locations. There are privacy concerns, including the possibility of equipment

tampering.

8. Which of the following describe the type of data collected by your monitoring program?

a.
b.

C.

* Biological (e.g., plankton, catch data by species, sea turtle nesting)

« Habitat (e.g., submerged aquatic vegetation, hard bottom)

* Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

These are best quesses. Individual programs may include more vital signs.

Water Quality

a. Impaired Waters

b. < Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e Seagrass

* Filter Feeders
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10.

11.

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands
m. e« Land Conservation

n. < Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

* Harmful Algal Blooms

Please list key parameters measured by your program.
Presence data of tagged animals. Some receivers also record temperature and ambient

noise.

Which of the following CCMP indicators are addressed by key parameters you listed above?
Again, this is best guess. Individual programs may be able to answer more fully.

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. < Basin Management Action Plans (BMAPS)
c. *Reasonable Assurance Plans (RAPS)

d. e+ Numeric Nutrient Criteria

e. e Biological response

-

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. * Number of septic conversions to advanced septic or sewer
h. e« Biosolids and reclaimed water nutrient management
i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
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12.

13.

and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
[.  +Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. <« Species diversity

g. e« Miles of living shoreline

r. < Acres in conservation, management, and public use

s. e+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. « Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Detection data retrieved when the receivers are downloaded- usually every six months.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Researchers using the online data sharing system (aka the FACT Node), have their detection
data run through basic QA QC procedures and matched to registered tags. Detection data
are checked for correct coordinates, whether data are within deployment datetimes, and

corrected for time drift.
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14,

15.

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?

Project PIs must provide permission to allow access to their data. If granted, we can push
data to public endpoints through Research Workpsace (www.researchworkspace.com).

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring PlaQuestionnaire

Organization Name:lorida Fish & Wildlife Conservation Commission

Contact Information: (name, phone number, email eeks):

Theresa Cody

Associate Research Scientist

FL Fish & Wildlife Conservation Commission
Fish & Wildlife Research tiate

100 8" Ave SE

St. Petersburg, Florida 33701

TEL (727) 898626

Name of Ongoing Monitoring Program: (Please conepéeseparate questionnaire for each of your
organization’s monitoring programsjish and Wildlife Health (FWH)

Monitoring Program Start Daté:995and Planned End Date: N/A

Please briefly describe your monitoring program dne or two paragraphs. Please include
instrumentation and sampling technique if applioabl

FWH documents and monitor fish Kills, coordinatesrd response with partners, and provides
general information about fish kills and diseasedtte public via the statewide FWC Fish Kill Hotline
We have long depended on citizen scientists to hedpk fish kills and monitor aquatic animal
diseases in state waters. Monitoring fish killsward the state allows us to recognize important
epizootics and opportunistically collect biologisamples. Our database can be queried online to
help interested parties determine the status ancdethistorical trends for regrted fish disease and
mortality events. Since the hotline’s inception, Wwave received and responded to over 31,400
reports/information requests. The statewide, tdtee FWC Fish Kill Hotline800-636-0511), our
web-based fish kill reporting form (hs://public.myfwc.com/FWRI/FishKillReport/Submipasand
the FWC Reporter Apptfps://myfwc.com/research/saltwater/health/fiskills-hotline/app/) allow
the public to report aquatic mortality and diseaseents directly to scientists, who can respond
immediately to their concerns. (hereafter referrémas reports unless otherwise specified).

In which sections of the IRL is your monitoringgueon focused?zeporting is dependent on the
public’s knowledge of the FKH and motivation toadgish kills and disease. Other response efforts
have focused on specific mortality, disease or lalgain issues (in conjunction with the FYFV/RI
Harnful Algal Bloom and Marine Mammal groups) over {lears, and as appropriate short term
targeted research has been conducted (e.g., saxitok pufferfish; tumors in clams, sea turtlesdan
fish; manatee unusual mortality event (2013>); brotide effecs, St. Lucie fish lesions). Routine
monitoring for fish health is conducted by F\WARheries Independent Monitoring group and cases
of interest sent to FWH (e.g. tumors in redfin nedidh). All areas in the IRL will be covered on a
response basis.

a. < Halifax River (2016 IRLNEP Planning Boundary Angrim
b. < Northern IRL (IRL north of £192 bridge in Melbourne)
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c. e Central IRL (U2 bridge south to Fort Pierce)
d. < Southern IRL (IRL south of Fort Pierce)

e. e+ Mosquito Lagoon

f. Banana River

g. ¢ Other— Rease describe:

Do you have ArcGIS shapefiles depicting your stnelgs/sites that you would be willing to share?

Statewide monitoring

. Which of the following describe the type of datdleoted by your monitoring program?

a. e Biological (e.g., plankton, catch data by specdes,turtle nesting)
b. < Habitat (e.g., submerged aquatic vegetation, haottdm)
c. +Physical Oceanographic (e.g., water temperatureresus, erosion)

d. e« Meteorological (e.g., winds, rainfall, atmosphepiessure.)

e. + Water Quality and Chemistry (e.g., nutrients, diged oxygen, bacteria, pH, pCO2)
f.  «Human Use (e.g., fishing, scuba diving, militag) us

g. e« Extreme Event Data (e.g., harmful algal bloomstibames, spills)

h. e« Geological (e.g., bathymst sediment type)

i. « Contaminants of Concern (e.g., plastics, herbigides

. Which of the following 2019 IRLNEP Comprehensineéreation and Management Plan (CCMRl

Signscan be linked to your Monitoring Program?

Water Quality

a. ¢ Impaired Waters

b. < Wastewater

C. e« Stormwater

d. e+ Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern
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10.

11.

Habitats

h.
.
i
K.
}

m.

n.

* Seagrass

* Filter Feeders

* Living Shorelines

» Wetlands and Impounded Altered Marshes
« Spoil Islands

» Land Conservation

* Connected Waters and Watersheds

Living Resources

0.

P.

-

« Biodiversity

« Species of Concern

« Invasive Species

* Forage Fishes

« Commercial and Recreational Fisheries

« Harmful Algal Bloomé§

Please list key parameters measured by your program

Which of the following CCMRdicatorsare addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

* Total Maximum Daily Loads (TMDLS)

« Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

* Biological response

« Wastewate treatment plant (WWTP) at advanced wastewateatraent (AWT) discharge
« Number of septic conversions to advanced septisewer

* Biosolids and reclaimed water nutrient management

» Stormwater discharge to IRL

« Surface water volume restored to natural flow, gnolwater and internal water flows and
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12.

13.

14.

loads
k. < Healthy sediments; location, acreage, volume, anttiant loads/flux of muck
I. «Wetdry atmospheric deposition of nitrogen and pollutan

m. < Types, concentrations, and loads of contaminantsasfcern

Habitat Quality Indicators

>

» Coverage (acres)

0. ¢ Density

p. < Species diversity

g. e« Miles of living shoreline

r. e« Acres in conservation, management, and public use

s. ¢ Regional watershed planning and project integration

Living Resourcdadicators

t. ¢ Pelagic and benthic community diversity

u. < Population status

v. < Population trends

w. ¢ Population Recovery

X. ¢ Rare, threatened, endangered, and endemic spediestification
y. ¢ Exotic and invasive species population reductiod semoval

z. + Annual incidence of toxic and/or netoxic HAB events

aa. * Riskbased vulnerabilities identified

Is your data reatime, continuous, or discrete and what is the saimglfrequency?

How are your monitoring data QA/QC’ed? If applieaplease provide an online link, describe briefly,

or attach.

Is your organization willing to allow data colledttom your monitoring program to be accessible to

users in the IRL research and management commufitie
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15. Optional-Please attach one or moimages (e.g., study site, fieldwork, technologyu® organism,
logo) that could be included with your program degtion.

https://myfwc.com/research/saltwater/health/fiskills-hotline/
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One Lagoon Monitoring Plan Questionnaire

Organization Name: Fish and Wildlife Research Institute/Florida Fish and Wildlife

Conservation Commission

Contact Information: (name, phone number, email address)
Local Contact - Jennifer Bogdan, (321)604-1859, Jennifer.bogdan@myfwc.com
Data Request Contact — Dominique Lazarre, (727)502-4718,

dominigue.lazarre@myfwc.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Fisheries Dependent Monitoring/ Marine Recreational Information Program

Monitoring Program Start Date: 1997 and Planned End Date:

Ongoing

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

The Fisheries-Dependent Monitoring division collects data on more than 200 species of
fish and invertebrates caught from Florida waters. Fishery-dependent data is collected directly
from people who harvest and release aquatic species and is used to monitor catch rates and
assess the health of exploited fish and invertebrate populations. The state of Florida collects
statistics from commercial fishers; federal grants provide funds for the collection of statistics
from recreational and for-hire fishers. For-hire fishing includes recreational fishing from charter
vessels, guide boats, and headboats.

The MRIP, a federal survey administered by NMFS, is conducted in coastal states around
the country. The survey has two complementary components. The field intercept component
collects catch and harvest data directly from anglers during personal interviews. The
telephone survey component collects information about fishing trips from anglers, including
numbers of anglers in each household contacted and how often they go fishing. Combined,
the two portions of the survey are used to estimate total catch, harvest, and effort in the
recreational fishery. This survey has existed in Florida since 1979 and the Fish and Wildlife
Research Institute (FWRI) began conducting field components of the survey in the state in
1997.
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6.

In which sections of the IRL is your monitoring program focused?

a.
b.

C.

« Halifax River (2016 IRLNEP Planning Boundary Amendment)
* Northern IRL (IRL north of US-192 bridge in Melbourne)
« Central IRL (US-192 bridge south to Fort Pierce)
» Southern IRL (IRL south of Fort Pierce)
* Mosquito Lagoon
Banana River

* Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

No files

Which of the following describe the type of data collected by your monitoring program?

a.
b.

C.

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

« Contaminants of Concern (e.g., plastics, herbicides)

Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?
Water Quality

a.
b.
c.

d.

* Impaired Waters
o \Wastewater
* Stormwater

* Hydrology and Hydrodynamics
AB2



e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern
Habitats

h. e« Seagrass

i. e« Filter Feeders

j- e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. < Biodiversity
« Species of Concern

* Invasive Species

L T

r. < Forage Fishes
s. e+ Commercial and Recreational Fisheries

t. e« Harmful Algal Blooms

. Please list key parameters measured by your program.
Each of the surveys used to monitor Florida's fisheries collects trip level data to characterize
the location, gears, and effort associated with catch. Additionally, biological data is collected,
this may include: length, weight, age structures (otoliths / spines), sex, gonadal condition,

gonad samples, muscle samples, and fin clips.

. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e Total Maximum Daily Loads (TMDLs)
b. < Basin Management Action Plans (BMAPS)
c. *Reasonable Assurance Plans (RAPS)

d. <+ Numeric Nutrient Criteria
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12.

o

« Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. * Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. ¢ Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete and continuous- random sampling frequency
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13.

14.

15.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Data for surveys conducted by Fisheries Dependent Monitoring program is reviewed in
several ways. Initially, field staff edit paperwork after field work to correct obvious errant data.
These data are entered into database entry programs with front-end warnings to prevent
logical errors common to fisheries data. Additionally, state survey data is run through
automated error-checking programs to further check data.

https://myfwc.com/resarch/saltwater/fishstats/recreaticfisheries/landings/

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Confidentiality and regulations related to releasing commercial and recreational data differ.
Summarized recreational data can be provided upon request. Some raw data summaries
may be provided, but each data request is considered separately to consider confidentiality

issues. (dominique.lazarre@myfwc.com) For raw commercial data, raw data is confidential

but summarized data may be requested/accessed through online portals

(https://myfwc.com/research/saltwater/fishstats/cammaltfisheries/landingsn-florida/ and MRIP website

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name: Florida Fish & Wildlife Conservation Commission

Contact Information: (name, phone number, email address):

Richard Paperno, Ph.D.

Research Administrator |

FL Fish & Wildlife Conservation Commission
Fish & Wildlife Research Institute

Indian River Field Laboratory

1220 Prospect Ave, Suite 285

Melbourne Florida 32901

TEL (321) 7221206

FAX (321) 9844824

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs):

Fisheries Independent Monitoring Program

Monitoring Program Start Date: March 1990 and Planned End Date: N/A

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

The Florida Fish and Wildlife Conservation Commissi on (FWC) Fish and Wildlife Research

Institute’s (FWRI) Fisheries -Independent Monitoring (FIM) program is a long -term program

designed to monitor the relative abundance of fishe ry resources in F lorida’s major estuarine,

coastal, and reef systems. The program was develope d to: 1) address the critical need for

effective assessment techniques for an array of spe  cies and sizes of fishes and selected

invertebrates; 2) provide timely information for us e in management plans; and 3) monitor trends

in the relative abundance of taxa in a variety of e stuarine and marine systems throughout

Florida.

The FIM program uses a multi -gear approach to collect data on various life histo ry stages of

fishes and selected invertebrates from a wide variety of habitats. A 21  .3-m center bag seine
WDUJHWHG <2< DQG MXYHQLOH ILVKHV LQ -MktkeOt@aR Zargeew/ YO, P D
juvenile, and adult fish in deep water (1.0 —7.6 m); a 183-m haul seine targeted sub -adult and

DGXOW ILVK DORQJ VKRUHOLQHYV LQ DBPRWNW BWEMXYVYZDWHQC)$WHRHSHUD
salinity (ppt), pH, and dissolved oxygen (ppm) shal | be recorded with a YSI multiprobe

instrument. Comprehensive fish habitat information is recorded at each sampling station

according to standardized FIM  procedures (see attached procedure manual).

AG66



6.

In which sections of the IRL is your monitoring program focused?

a.
b.

C.

« Halifax River (2016 IRLNEP Planning Boundary Amendment)
* Northern IRL (IRL north of US-192 bridge in Melbourne)
« Central IRL (US-192 bridge south to Fort Pierce)
» Southern IRL (IRL south of Fort Pierce)
* Mosquito Lagoon
Banana River

* Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

Yes

Which of the following describe the type of data collected by your monitoring program?

a.
b.

C.

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
« Human Use (e.g., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?
Water Quality

a.
b.
c.

d.

Impaired Waters
* \Wastewater
* Stormwater

* Hydrology and Hydrodynamics
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e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern
Habitats

h. e« Seagrass

i. e« Filter Feeders

j- e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. e Biodiversity

p. < Species of Concern

g. e Invasive Species

r. < Forage Fishes

s. e+ Commercial and Recreational Fisheries

t. e« Harmful Algal Blooms

. Please list key parameters measured by your program.
Fish species, fish number, fish length. Salinity, t emperature, pH, DO. Seagrass species,

and qualitative measures of seagrass cover and byca  tch.

. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. < Basin Management Action Plans (BMAPS)
c. *Reasonable Assurance Plans (RAPS)

d. < Numeric Nutrient Criteria

e. e Biological response
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12.

f. «Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. * Number of septic conversions to advanced septic or sewer

h. « Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j. * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)

0. e Density
p. <« Species diversity
g. e« Miles of living shoreline

=

 Acres in conservation, management, and public use

s. ¢ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. < Population status

v. < Population trends

w. ¢ Population Recovery

X. < Rare, threatened, endangered, and endemic species identification

y. « Exotic and invasive species population reduction and removal — we document
exotics presence

z. + Annual incidence of toxic and/or non-toxic HAB events — we document if we are
sampling during events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?
Discrete

A69



13.

14.

15.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
Attached procedure manual includes detailed descrip tions of all gear descriptions,

field, laboratory, and data management procedures u  sed in our program.

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?

Yes

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description. These will have to be

sent in a separate email response due to size limit  ations.
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6.

One Lagoon Monitoring Plan Questionnaire

Organization Name:

Florida Fish and Wildlife Conservation Commission: Fish and Wildlife Research Institute

Contact Information: (name, phone number, email address)

Berlynna Heres, 727-642-3157, berlynna.heres@myfwc.com

Name of Ongoing Monitoring Program: (Please complete a separate guestionnaire for each
of your organization’s monitoring programs)
Florida Horseshoe Crab Watch

Monitoring Program Start Date: 2018 and Planned End Date: _Indefinitely

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Florida Horseshoe Crab Watch is a horseshoe crab spawning monitoring program sustained
by volunteers. We monitor during peak spawning season, at numerous sites throughout the
IRL. We survey a pre-determined length of beach around the high tide. Volunteers walk the
beach at the high tide and record the number of spawning crabs, they also collect a subset of
the horseshoe crabs, weight, measure, assess for injuries, and tag them. We use hanging
scales to weight, rulers to measure prosoma width, and an awl to insert the plastic disk tags
into the horseshoe crab. The tags are part of a nationwide mark recapture program to
establish range wide population trends. Any horseshoe crabs that had been previously tagged
are recorded and reported to USFWS. We also record environmental variables such as wind
speed, wind direction, water temp, and air temp to model peak spawning times in the IRL.
Unlike the rest of Florida, the IRL population of horseshoe crabs does not reliably spawn
around the highest tide since the IRL is microtidal. We are working to determine what

environmental variables prompt spawning in the IRL.

In which sections of the IRL is your monitoring program focused?
a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)

b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
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« Central IRL (US-192 bridge south to Fort Pierce)
» Southern IRL (IRL south of Fort Pierce)
* Mosquito Lagoon

Banana River

* Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

Yes

a.
b.

C.

. Which of the following describe the type of data collected by your monitoring program?

* Biological (e.g., plankton, catch data by species, sea turtle nesting)

* Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

« Contaminants of Concern (e.g., plastics, herbicides)

. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. *Impaired Waters

b. < Wastewater

C. e« Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. * Contaminants of Concern
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10.

11.

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. <« Species of Concern

g. e Invasive Species

=

 Forage Fishes

s. e« Commercial and Recreational Fisheries

—

* Harmful Algal Blooms

Please list key parameters measured by your program.
We measure spawning horseshoe crab density, and environmental factors related to

spawning events.

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)
c. +Reasonable Assurance Plans (RAPSs)

d. e+ Numeric Nutrient Criteria

e. e Biological response

-

* Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. * Number of septic conversions to advanced septic or sewer

=

* Biosolids and reclaimed water nutrient management
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12.

13.

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

[. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. e+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. ¢ Rare, threatened, endangered, and endemic species identification
y. * Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?
We collect discrete data, sampling three months a year. We sample at our northern sites dalily,
and at our southern sites on three consecutive days, twice per month. We hope to implement

continuous monitoring in the future, but that is funding dependent.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe

briefly, or attach.

Our data are QA/QC’ed by visual assessment of our site coordinators, and state wide
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coordinator, as well as through technological means, such as limited selection options on

digital upload and other fail safes.
14. Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes, all our data is available freely by request.

15. Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.

Photo Credit: Rosalyn Kilcollins

A75



One Lagoon Monitoring Plan Questionnaire
Organization Name:

Florida Fish and Wildlife Conservation Commission, Fish and Wildlife Research Institute

Contact Information: (name, phone number, email address)
Dr. Holly Edwards, 727-560-1634, Holly.Edwards@myfwc.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Florida Manatee Regional Distribution and Abundance

Monitoring Program Start Date: June 1985 and Planned End Date: _Indefinite__

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Since 1985 the purpose of manatee “distribution surveys” has been to document seasonal
patterns in manatee spatial distribution and habitat use at the county or larger regional

scale. Typically, aerial surveys have been flown twice per month for one or two years.
Manatee counts (adults and calves), location, and behavior are recorded on maps. These data
have been relied on extensively by managers to identify areas in need of protection (e.g.,
watercraft speed zones). A standard flight path is designed to survey areas and habitats
where manatees are known to aggregate or areas of management importance.
Occasionally, the flight path is amended as new information becomes available that
indicates a change to the route is warranted. In these surveys, detection was not taken into
account and the raw number of manatees sighted was reported.

More recently, the methodology of manatee distribution surveys has been modified to allow
statistically sound estimation of abundance and distribution by measuring probability of
availability and probability of detection, given availability. This survey design follows a
similar flight path as traditional distribution surveys, but it employs a dual observer protocol
in which a front and back seat observer record sightings independently to help estimate
manatee detection along the route. Environmental data recorded on surveys maps are used
as model covariates to help estimate manatee detection in different parts of the route.
Statistical modeling is then used to estimate abundance.

For general methodology and findings from pre-2005 surveys see: Edwards, H.H., and B.B.
Ackerman, eds. 2016. Aerial surveys of manatee distribution in Florida, 1984-2004. Fish and
Wildlife Research Institute Technical Report TR-1
https://f50006a.eemtl.net/F50006A/OPAC/Details/Record.aspx?BibCod€=8A006A|1340214|4|309727
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6.

In which sections of the IRL is your monitoring program focused?

a.
b.

C.

« Halifax River (2016 IRLNEP Planning Boundary Amendment)
* Northern IRL (IRL north of US-192 bridge in Melbourne)
« Central IRL (US-192 bridge south to Fort Pierce)
» Southern IRL (IRL south of Fort Pierce)
* Mosquito Lagoon
Banana River

» Other — Please describe: Waters in individual counties in the IRL are surveyed.

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

Yes

Which of the following describe the type of data collected by your monitoring program?

a.
b.

C.

* Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

« Contaminants of Concern (e.g., plastics, herbicides)

Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?
Water Quality

a.
b.

C.

* Impaired Waters
* \Wastewater
* Stormwater
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d. < Hydrology and Hydrodynamics

e. ¢ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. e« Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

« Harmful Algal Blooms

. Please list key parameters measured by your program.

Manatee distribution and relative abundance

. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)
c. +Reasonable Assurance Plans (RAPSs)

d. e+ Numeric Nutrient Criteria

e. e Biological response
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12.

f. «Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. * Number of septic conversions to advanced septic or sewer

h. e« Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j. * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I.  «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. <« Species diversity

g. e« Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity
u. < Population status

v. < Population trends

w. ¢ Population Recovery

X. < Rare, threatened, endangered, and endemic species identification, population trends,
and recovery

y. * Exotic and invasive species population reduction and removal
z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete. Distribution surveys are conducted irregularly, as needed by management.
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13.

14.

15.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Manatee sighting locations are recorded manually on paper maps generated specifically for
each survey area. After the survey, each sighting is assigned a unique ID number and data
are digitized as points into a GIS shapefile. The location of each sighting point and the
associated attribute information are verified after digitization by cross-referencing all fields
with the original survey maps for accuracy. In addition, we check for logical consistency
across fields and that all data entries only contain allowable values and are in the correct
format. Verified attributes include: observer names and institutional affiliation; survey date,
time, and location; species sighted; number of adults; number of calves; total number of
animals sighted; behavior of the animals; and values for any environmental covariate
recorded, which may include sea state, water visibility, cloud cover and glare.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.

FWC logo and photograph attached.

“FWC_Manatee Distribution Surveys_Cessna over Ten Thousand Islands.jpg”
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One Lagoon Monitoring Plan Questionnaire

Organization Name:

Florida Fish and Wildlife Conservation Commission, Fish and Wildlife Research Institute

Contact Information: (nhame, phone number, email address)
Dr. Holly Edwards, 727-560-1634, Holly.Edwards@myfwc.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Florida Manatee Statewide Abundance

Monitoring Program Start Date: 5 Mar 2012 and Planned End Date: _Indefinite___

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

The goal of this monitoring program is to estimate the statewide abundance of the Florida
manatee along with a statistically sound measure of uncertainty around that point estimate.
Week-long aerial surveys are conducted in March or December (depending on weather
conditions and other factors) on the west coast of Florida in one year and on the east coast
in the subsequent year. To date we have conducted surveys in 2011 and 2015 on the west
coast and in 2012 and 2016 on the east coast. The survey methodology and analysis are
designed to account for imperfect detection resulting from manatees that are unavailable
(e.g., too deep) to be detected (given water visibility) and manatees that were available but
not sighted by the observers (i.e., perception bias).

Estuaries, rivers, creeks and coastlines from all or part of 26 counties on the west coast
and 21 counties on the east coast of Florida are surveyed. We use a stratified random
sampling protocol in which all potential manatee habitat is included in the sampling frame,
and allocated into three survey strata: Stratum 1 -- warm-water aggregation habitats;
stratum 2 -- areas deemed likely manatee habitats (based on a bathymetry of less than 3.7
m and the presence of seagrass); and stratum 3 -- habitats less likely to be occupied by
manatees (e.g., deep areas with no seagrass) (Martin et al. 2011, 2015; Dorazio et al.
2013). The study area is further sub-divided using GIS into plots (each ~1.3 km?), which are
randomly selected to be included in the survey. Selected plots are overflown by two
observers in a Cessna 172 fixed-wing aircraft at an altitude of 750 ft and a speed of about
80 kts. Manatees are independently counted during two consecutive passes (each taking
about 2 minutes) around each plot and a third pass is used to reconcile the locations of
groups across observers. We use a combination of a double-observer protocol, repeated
passes, and collection of detailed diving behavior data to account for imperfect detection of
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8.

9.

animals. We use a multinomial mixture model implemented with a Bayesian approach to
estimate detection probabilities associated with each observer. The number of manatees is
modeled by integrating these pieces of information using state-of-the-art Bayesian
hierarchical modeling techniques. To estimate abundance, we fit N-mixture models using
the Bayesian approach and Markov chain Monte Carlo (MCMC) simulation methods.

See: https://myfwc.com/research/manatee/research/populatmmtoring/abundance/

and publications by Martin et al. (2015) and Hostetler et al. (2018)

In which sections of the IRL is your monitoring program focused?

a. e Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. «Mosquito Lagoon

f. Banana River

g. e« Other — Please describe: Most of the state of Florida, including all of IRL

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

Yes

Which of the following describe the type of data collected by your monitoring program?

a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)

b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)

c. < Physical Oceanographic (e.g., water temperature, currents, erosion)

d. -+ Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. «Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)

g. < Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
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11.

(CCMP) Vital Signs can be linked to your Monitoring Program?
Water Quality

a. Impaired Waters

b. «Wastewater

C. e« Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ lLegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. e« Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity

p. < Species of Concern

g. e Invasive Species

r. e« Forage Fishes

s. e+ Commercial and Recreational Fisheries

t. e« Harmful Algal Blooms

Please list key parameters measured by your program.

Manatee abundance

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)
A83



b. < Basin Management Action Plans (BMAPS)

c. *Reasonable Assurance Plans (RAPS)

d. < Numeric Nutrient Criteria

e. e Biological response

f. «Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. * Number of septic conversions to advanced septic or sewer

h. «Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I.  «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)
0. e Density

* Species diversity

L T

« Miles of living shoreline
r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification, population trends,
and recovery

y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

A84



12.

13.

14.

15.

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete. Approximately every 5 years.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Information about survey conditions recorded on data sheets and manatee and environmental
covariate observations recorded on survey maps are entered into an Access database.
Access field validation rules are used to restrict data entries to allowable values and/or
formats. After data entry is complete, Access queries are used to check for missing values
and logical consistency across fields and all fields are cross-referenced and verified with
original datasheets for accuracy.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes. But note that the raw data consist of plot-level observations of manatees and
environmental covariates, which may be difficult for someone unfamiliar with the abundance
model to readily use.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.

FWC logo and photograph attached.

“FWC_Manatee Abundance Surveys D70 _2011-01-24_0092.jpg”
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One Lagoon Monitoring Plan Questionnaire

Organization Name:

Florida Fish and Wildlife Conservation Commission-Fish and Wildlife Research Institute

Contact Information: (name, phone number, email address)
Katherine Hubbard, 727-896-8626, katherine.hubbard@myfwc.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each

of your organization’s monitoring programs)

FWC-FWRI's Harmful Algal Bloom Monitoring Program

Monitoring Program Start Date: 1953 and Planned End Date:

n/a

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Our monitoring in the IRL includes HAB monitoring primarily via microscopic analysis of
routine and event response seawater samples. Sampling effort has varied widely over time,
and historically has often been event-driven and focused on Pyrodinium bahamense or
Karenia brevis blooms. Samples are collected by a monitoring network consisting of FWRI
staff and diverse partners including citizen scientists and analyzed by light microscopy at
FWRI. Typically HAB species are enumerated, primarily Karenia spp., Pyrodinium
bahamense, and Pseudo-nitzschia spp., given the potential human health impacts these
species have. Genetic, electron microscopy, and flow cytometric methods are used and/or
developed as needed to respond to events and emergent HABs like Aureoumbra lagunensis.
In the case of fish kills or wildlife mortality events where algae is suspected to be involved as
a potential causative factor, we also are involved with response and partner closely with
FWRI's Fish and Wildlife Health team, FDEP, FDOH, Water Management District staff, and
others. We also partner closely with the Florida Department of Agriculture and Consumer
Services (FDACS) to test seawater and molluscan bivalves related to opening and closing
approved shellfish harvest areas using standardized methods (see http://www.issc.org/nssp-
guide).
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In which sections of the IRL is your monitoring program focused?

a. e Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. ¢ Mosquito Lagoon

f. Banana River

g. e Other — Please describe:

6. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

http://geodata.myfwc.com/datasets/recent-harmful-algal-bloom-hab-events

7. Which of the following describe the type of data collected by your monitoring program?

a.

b.

e

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.g., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

8. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?
Water Quality

a.
b.
c.

d.

* Impaired Waters
o \Wastewater
* Stormwater

* Hydrology and Hydrodynamics
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e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern
Habitats

h. e« Seagrass

i. e« Filter Feeders

j- e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. e Biodiversity

p. < Species of Concern

g. e Invasive Species

r. < Forage Fishes

s. e+ Commercial and Recreational Fisheries

t. e« Harmful Algal Blooms

Please list key parameters measured by your program.
Key parameters (most frequently measured) include HAB cell abundance, temperature,

salinity, and dissolved oxygen

. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. < Basin Management Action Plans (BMAPS)
c. *Reasonable Assurance Plans (RAPS)

d. < Numeric Nutrient Criteria

e. e Biological response
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f. «Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. *Number of septic conversions to advanced septic or sewer

h. e« Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j. * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. <« Species diversity

g. e« Miles of living shoreline

r. < Acres in conservation, management, and public use

s. e+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. < Population status

v. < Population trends

w. ¢ Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discretely sampled sites at weekly to monthly frequency; frequency and spatial resolution may

increase during a bloom
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12.

13.

14.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

We have proofing processes associated with microscopy sample and data entry and data
sharing that necessitates comparison of database values with datasheets by someone not
involved with the original entry. Environmental data consists largely of partner-collected

datastreams, thus QA/QC is tied to data entry/sharing only.

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?

Yes — access to the monitoring database is described here:
https://myfwc.com/research/redtide/monitoring/database/

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan  Questionnaire

Organization Name:

Florida Fish and Wildlife Conservation Commission, Fish and Wildlife Research Institute

Contact Information: (name, phone number, email address)
Dr. Chip Deutsch, 352-334-4240, Chip.Deutsch@MyFWC.com

Name of Ongoing Monitoring Program: (Please complete a separate guestionnaire for each
of your organization’s monitoring programs)

Manatee Warm-water Habitat Temperature Monitoring

Monitoring Program Start Date: 4 Jan 2007 and Planned End Date: _Indefinite _

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

One of the most significant habitat issues facing Florida manatees in coming decades is
the loss or degradation of warm-water refuges within their winter range. Manatees will need
to find alternative warm-water habitats such as springs, passive thermal basins (e.g., canals),
or human-generated sources. An essential task of FWC’s warm-water habitat research is
characterizing sites for their ability to provide adequate thermal refuge for manatees during
cold weather. Project objectives are as follows: (1) provide a long-term record of water
temperatures at power plants and other industrial sources to document operational changes
that may affect manatee distribution, behavior and mortality; (2) assess thermal quality and
reliability of passive thermal basins to inform future warm-water networks and projections of
cold-related mortality; (3) enhance ongoing or future population, ecological, and behavioral
studies of manatees by providing data on water temperatures and quality of warm-water
habitats; and (4) inform management decisions on manatee warm-water habitat issues.

FWC manatee research staff deploy water temperature data loggers (Onset Computer
Corp., HOBO Pro v2, accurate to £0.2 °C) at known and potential warm-water sites in many
areas of the state of Florida, including the Indian River Lagoon. They are also deployed at
nearby ambient sites in order to determine the thermal benefit of the warm-water sites. Data
loggers are deployed in October and removed in April; data are recorded at 30-minute
intervals throughout the winter season (November 1 — March 31). Loggers are deployed at
various depths in the water column, depending on the site: sediment, bottom (within 0.5 m of
the bottom), column, and surface (within 0.5 m of the surface); most sites include at least a
bottom logger.
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6.

In which sections of the IRL is your monitoring program focused?

a.
b.

C.

« Halifax River (2016 IRLNEP Planning Boundary Amendment)
* Northern IRL (IRL north of US-192 bridge in Melbourne)
« Central IRL (US-192 bridge south to Fort Pierce)
» Southern IRL (IRL south of Fort Pierce)
* Mosquito Lagoon
Banana River

« Other — Please describe: Locations around the state of Florida___

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

Yes

Which of the following describe the type of data collected by your monitoring program?

a.
b.

C.

Biological (e.g., plankton, catch data by species, sea turtle nesting)
 Habitat (e.g., submerged aquatic vegetation, hard bottom)
« Physical Oceanographic (e.g., water temperature, currents, erosion)
» Meteorological (e.g., winds, rainfall, atmospheric pressure.)
» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)
» Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)
» Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?
Water Quality

a.
b.
c.

d.

 Impaired Waters
* \Wastewater
* Stormwater

* Hydrology and Hydrodynamics
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e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern
Habitats

h. e« Seagrass

i. e« Filter Feeders

j- e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. e Biodiversity

p. < Species of Concern

g. e Invasive Species

r. < Forage Fishes

s. e+ Commercial and Recreational Fisheries

t. e« Harmful Algal Blooms

. Please list key parameters measured by your program.

Water temperature

. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. < Basin Management Action Plans (BMAPS)
c. *Reasonable Assurance Plans (RAPS)

d. < Numeric Nutrient Criteria

e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
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discharge

g. < Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j- * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

[. +Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use
s. e+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity
u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification, population trends,
and recovery

y. + Exotic and invasive species population reduction and removal
z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Continuous: temperature is sampled every 30 minutes.
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13. How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Temperature data are QA/QC’ed to ensure consistent formatting and to flag gross outliers.
Prior to importing temperature records into a SQL database for archival, data are reviewed
visually and using variance flags to identify potential anomalies and values recorded when the
probe was not in the designated medium (e.g., prior to deployment, after removal, or during
probe maintenance) are deleted. Visual review consists of comparing plots of observed
temperatures from a given probe to data plots for that site from previous seasons, to plots of
data from the same site for probes at different depths, and to plots of data from other sources
including nearby water or air temperature probes and tide stations. Variance flags are used
to identify records that differ from neighboring records by more than a threshold value between
1 °C and 4 °C, which is determined for each site based on the expected variability in
temperatures at that site.

Where visual inspection of plots or variance flags indicate possible anomalies, data are further
investigated to identify possible causes. For example, tide station and air temperature data
from a local weather station may be used to identify periods where a surface water probe was
likely exposed to air during a low tide. Field datasheets are also reviewed to identify potential
causes of erroneous data and may indicate if a probe changed geographic location or moved
within the water column across the deployment period or if other conditions such as mud in
the probe casing may affect interpretation of the data. Where there is supporting evidence of
air exposure, probe malfunction (e.g., values outside of the range of the temperature probe),
or other errors in the data, the affected records are flagged using the value “E” in the
SubstrateActual field and a comment is entered in the Comments field to note the reason for
the flag.

After review, data are imported into the SQL database and SQL queries are used to check
the data for logical consistency with field datasheet information including the start and end
dates of the data files based on the probe deployment and removal times.

14. Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes.

15. Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.
FWC logo and photograph attached: “FWC_Manatee Warawater Habitat Floating Surface
Deployment_EC_IRM_FWCO002_20412-13_9154.jpg”
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One Lagoon Monitoring Plan Questionnaire

Organization Name:
Fish and Wildlife Conservation Commission

Fish and Wildlife Research Institute

Contact Information: (nhame, phone number, email address)
Steve Geiger

727-896-8626

Steve.Geiger@myfwc.com

Name of Ongoing Monitoring Program: (Please complete a separate guestionnaire for each
of your organization’s monitoring programs)

Oyster monitoring in the northern estuaries on the southeast and southwest coasts of Florida

Monitoring Program Start Date: 2005 and Planned End Date: currently funded through 2023

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Oyster sampling is conducted at multiple stations in the St. Lucie Estuary (SLE) and the
Loxahatchee River Estuary (LRE). Oyster population surveys are conducted twice per year
at all stations by randomly deploying 15 replicate ¥2-m? quadrats on each sampled reef. All
oysters within each quadrat are collected for determination of the total number of live oysters
and the total number of dead oysters with articulated shells. In addition, shell height (SH;
maximum linear distance from the umbo to the ventral shell margin) is measured for a
maximum of 10 live oysters per ¥-m? quadrat.

Monthly measures include monitoring of juvenile recruitment rates, disease prevalence and
intensity, and reproductive development. Juvenile recruitment is measured by deploying three
replicate spat monitoring arrays at each station. Each array is comprised of 12 axenic adult
oyster shells (5 - 10 cm SH) with a hole drilled in the center. Two lengths of galvanized wire
are strung with 6 shells each, which are then suspended from the arms of a T-shaped PVC
frame. Spat monitoring arrays are deployed for approximately one month. The retrieved shell
strings are returned to the laboratory, where each shell is examined for numbers of oyster

spat with the aid of a magnification lamp or dissecting microscope (maximum magnification,
A96



x65). Prevalence and intensity of Perkinsus marinus (dermo) infection is monitored by
collecting five oysters from each station, returning them to the lab for dissection, and applying
Ray'’s fluid thioglycollate media (RFTM) method (Ray 1966). The oyster tissues remaining
after the disease dissections are preserved for histological determination of reproductive
development stage according to a classification scheme modified from the work of Fisher et
al. (1996). Monthly water quality sampling is conducted in conjunction with field sampling at
all stations.  Monitored parameters include salinity, temperature, dissolved oxygen

concentration, pH, depth and clarity.

In which sections of the IRL is your monitoring program focused?

a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e+ Central IRL (US-192 bridge south to Fort Pierce)

d. e Southern IRL (IRL south of Fort Pierce)

e. ¢ Mosquito Lagoon

f. e+ Banana River

g. e Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

| can more readily share a coordinate list.

Which of the following describe the type of data collected by your monitoring program?

t

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

=3

 Habitat (e.g., submerged aquatic vegetation, hard bottom)
« Physical Oceanographic (e.g., water temperature, currents, erosion)

c
d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)

g. e« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)
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i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. ¢ Impaired Waters

b. < Wastewater

C. e« Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Llegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
[. < Spoil Islands

m. e« Land Conservation

n. < Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

« Harmful Algal Blooms

10. Please list key parameters measured by your program.
Density

Juvenile recruitment
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Disease
Reproductive Development

Water Quality: temperature, salinity, dissolved oxygen concentration, turbidity, pH

11. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. < Basin Management Action Plans (BMAPS)

c. +Reasonable Assurance Plans (RAPSs)

d. < Numeric Nutrient Criteria

e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. < Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I.  «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. e+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status
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12.

13.

14.

15.

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?
The program records discrete (e.g., counts) and continuous (e.g., shell height) data. Most

parameters are recorded monthly. Survey parameters are recorded every six months.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
QAQC protocols attached.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Data that has been QAQC’ed and published can be shared.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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6.

One Lagoon Monitoring Plan Questionnaire

. Organization Name: FWC

Contact Information: (name, phone number, email address)
Jean Olbert, 352-644-3539, Jean.Olbert@myfwc.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs) Florida Shorebird Alliance

Monitoring Program Start Date: 2011* and Planned End Date: __n/a

*2011 is when the database was developed to ensure cohesive data collection. Data was
collected before this date but was not necessarily collected with a state-wide protocol in mind.

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Shorebird surveys provide important information about when and where shorebirds and
seabirds occur in Florida. FSA partners organize and participate in a variety of shorebird and
seabird surveys throughout the year. Most surveys are simple and provide a “snapshot” of
how birds are distributed during certain times of the year (for example, breeding season and
non-breeding season). Other surveys are more involved; these include long-term studies to
identify trends in distribution and abundance over time.

Florida Shorebird Alliance (FSA) partners work within an adaptive management framework.
A crucial component to adaptive management is long-term monitoring. Long-term monitoring
of nests and colonies enables us to detect changes in the abundance, distribution, and overall
productivity of breeding shorebirds and seabirds over time. Monitoring also allows us to better
understand the effects of various factors (e.g. habitat loss, predators, disease, pollution) on
shorebird and seabird populations. Based on the data received from monitoring, FSA partners
can implement effective management strategies and develop conservation guidelines.

Monitoring may be conducted by walking, driving, boating. Binoculars and scopes are used.

In which sections of the IRL is your monitoring program focused?
a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
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« Central IRL (US-192 bridge south to Fort Pierce)
» Southern IRL (IRL south of Fort Pierce)

* Mosquito Lagoon

* Banana River

* Other — Please describe:
Matthew Anderson is the best point of contact for monitoring locations along the IRL to
make sure this response is correct. Only a small portion of the Halifax River is included

in the surveys.

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

Yes, our data team should be able to supply this information upon request.

Which of the following describe the type of data collected by your monitoring program?

a.

b.

o

* Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

* Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)

» Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

The habitat data is minimal (habitat type, wrackline present, etc.). Human use is only recorded

in association with observed disturbance events while surveying.

Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?
Water Quality

a.

b.

Impaired Waters

* \Wastewater
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10.

11.

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e+ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. < Connected Waters and Watersheds

Living Resources

0.

P.

=

—

Please list key parameters measured by your program.

n/a

Which of the following CCMP indicators are addressed by key parameters you listed above?

* Biodiversity

« Species of Concern

* Invasive Species

* Forage Fishes

» Commercial and Recreational Fisheries

* Harmful Algal Blooms

Water Quality Indicators

a.
b.
C.

d.

* Total Maximum Daily Loads (TMDLSs)
« Basin Management Action Plans (BMAPS)
* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria
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12.

e. e Biological response
f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. < Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

The data is collected by partners (agency staff, ngo staff, volunteers) and may be entered
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13.

14.

15.

real-time (preferred) or at the end of the season.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Data is QA/QC’ed real time by staff in our data team. There are internal protocol documents
that help with the training of QA/QC staff. | can request approval to share this information if
needed. A great deal of information (including our protocols) can be found here:

https://public.myfwc.com/crossdoi/shorebirds/index.aspx (on the resources tab).

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

We can respond to data requests.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name: Florida Tech (Florida Institute of Technology)

Contact Information: (name, phone number, email address)
Austin Fox, (327) 674-7463, afox@fit.edu

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)
(1) Muck Mapping

(2) Continuous bottom water Dissolved Oxygen network

Monitoring Program Start Date: 2014 / 2019 (DQO) and Planned End Date: ___Ongoing

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Muck mapping (locations, thickness and surface sediment composition). Probing using a 1-
1/4 in diameter, capped PVC pole. The pole has % inch holes drilled every ¥ meter along its
length to allow water in and out to maintain roughly neutral buoyancy and the pole is marked
every 1-5 cm. The depth to soft surface sediments is checked using a weighted 20-cm dimeter
plastic disc on a graded tape. As new locations are investigated, data is added to a growing
dataset for lagoon wide muck locations, thicknesses and compositions.

DO monitored using Hobo U26 dataloggers in benthic housings. Lab calibration completed
before and after each deployment. We are growing this network and taking on partners to help

expand data collection. All data should be available to the public

In which sections of the IRL is your monitoring program focused?

a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)

b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e Central IRL (US-192 bridge south to Fort Pierce)
d. < Southern IRL (IRL south of Fort Pierce)

e. Mosquito Lagoon
f. < Banana River

g. e Other — Please describe:
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7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

Yes

8. Which of the following describe the type of data collected by your monitoring program?

a. Biological (e.g., plankton, catch data by species, sea turtle nesting)

b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)

c. e« Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. ¢ Human Use (e.qg., fishing, scuba diving, military use)

g. e« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics
e. ¢ lLegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern
Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
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10.

11.

m.

n.

« Spoil Islands
* Land Conservation

* Connected Waters and Watersheds

Living Resources

0.

P.

=

—

* Biodiversity

« Species of Concern

* Invasive Species

 Forage Fishes

» Commercial and Recreational Fisheries

* Harmful Algal Blooms

Please list key parameters measured by your program.

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

m.

* Total Maximum Daily Loads (TMDLSs)

« Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer

* Biosolids and reclaimed water nutrient management

« Stormwater discharge to IRL

* Surface water volume restored to natural flow, groundwater and internal water flows
and loads

 Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
» Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern
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12.

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use
s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. e« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Muck locations, thickness and compositions are discrete. DO is continuous by not real-time

13.

14.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe

briefly, or attach.

Muck surveys: Data Quality is verified by field calibration and through the use of reference
materials etc. Not 100% what specifically the questions is looking for. Methods???

DO network, Data QA/QCd by lab calibration of sensors before and after calibration,
deviations from expected final calibration accounted for using Hoboware Pro software.

Field data also periotically checked using other data sondes.

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?

Most of the data, yes
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15. Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name: Florida Oceanographic Society

Contact Information: (name, phone number, email address)

Dr. Kathryn Tiling
772-225-0505 ext. 120
ktiling@floridaocean.org

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Florida Oceanographic’s Citizen Science Water Quality Monitoring Program

Monitoring Program Start Date: 1998 and Planned End Date:_Ongoing

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Established in 1998, the Florida Oceanographic Society’s Citizen Science Water Quality
Monitoring Program assesses the trends and changes in water quality throughout the St.
Lucie Estuary and the southern Indian River Lagoon. Our volunteer citizen scientists monitor
water quality at assigned sites weekly, measuring water temperature (thermometer), salinity
(refractometer), dissolved oxygen (modified Winkler method), pH (phenol red test), and
water clarity (Secchi disk). Our program’s primary goal is to provide long-term data that
covers both seasonal and temporal trends in our local estuaries. This program allows us to
assess impacts on water quality, including the effects of freshwater discharges and
stormwater runoff.

In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. ¢ Mosquito Lagoon

f. < Banana River

g. e Other — Please describe: _St. Lucie Estuary
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7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

N/A

8. Which of the following describe the type of data collected by your monitoring program?

a.
b.

C.

* Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.g., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

* Geological (e.g., bathymetry, sediment type)

« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. ¢ Impaired Waters

b. < Wastewater

C. e« Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e Seagrass

i. e Filter Feeders

j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes

* Spoil Islands
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10.

11.

m.

n.

* Land Conservation

* Connected Waters and Watersheds

Living Resources

0.

p.

=

—

« Biodiversity

» Species of Concern

« Invasive Species

* Forage Fishes

« Commercial and Recreational Fisheries

« Harmful Algal Blooms

Please list key parameters measured by your program.

Air and water temperature, salinity, Secchi depth (with total depth), dissolved oxygen, and pH

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.
b.

C.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

* Biological response

« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer

« Biosolids and reclaimed water nutrient management

» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows

and loads

» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
» Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern
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12.

13.

14.

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use
s. <+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Data is collected by volunteers on a weekly basis and submitted to the program.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe

briefly, or attach.

All data submitted is QA/QC’d by the Water Quality Program Coordinator. In addition,
volunteers are given “blind” fixed samples to test monthly to ensure ongoing accuracy. We

have planned yearly in-person training sessions to refresh all testers on methods to maintain

accuracy.

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?

We are willing to share data.
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15. Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name: Florida Oceanographic Society

Contact Information: (name, phone number, email address)

Loraé Simpson, 772-225-0505 Ext 114, Isimpson@floridaocean.org

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each

of your organization’s monitoring programs) Oyster Spat Monitoring

Monitoring Program Start Date: _June 2020 and Planned End Date: __n/a

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

We monitor oyster spat settlement monthly along a salinity gradient in the St. Lucie Estuary
(SLE) and the Southern Indian River Lagoon (IRL). Oyster T's contain two stringers, each
consisting of seven recycled oyster shells. Four oyster T's are deployed at fixed positions at
six sites; three sites are in high salinity (IRL) and three are in low salinity (SLE). Arrays are
positioned at a depth so that the oyster shells are within the optimal settlement and growth
depth for oysters at each site. Optimal oyster depth was determined visually at the time of site
establishment based on the density of live oysters present. Shell stringers are swapped out
monthly, and the top and bottom shell from each stringer are excluded from analysis. The
guantity of oyster spat, % cover of barnacles, % cover of algae and % cover of tube worms
are counted and estimated on a per shell basis. This is an expansion and formalization of a

program that prior to June 2020 collected similar data but on a sporadic basis.

In which sections of the IRL is your monitoring program focused?

a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e+ Central IRL (US-192 bridge south to Fort Pierce)

Q

« Southern IRL (IRL south of Fort Pierce)

®

» Mosquito Lagoon

f. e+ Banana River
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g. e Other — Please describe: St. Lucie Estuary

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share? We do not have any shapefiles.

8. Which of the following describe the type of data collected by your monitoring program?

a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)

b. < Habitat (e.g., submerged aquatic vegetation, hard bottom)

c. e« Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)

g. e« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. e« Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics
e. ¢ Llegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern
Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
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10.

11.

m.

n.

« Spoil Islands
* Land Conservation

* Connected Waters and Watersheds

Living Resources

0.
p.
Q.

r.

S.

t.

* Biodiversity

« Species of Concern

* Invasive Species

* Forage Fishes

» Commercial and Recreational Fisheries

* Harmful Algal Blooms

Please list key parameters measured by your program.

Monthly Oyster Spat settlement

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.
b.

C.

* Total Maximum Daily Loads (TMDLS)

« Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

* Number of septic conversions to advanced septic or sewer

* Biosolids and reclaimed water nutrient management

« Stormwater discharge to IRL

* Surface water volume restored to natural flow, groundwater and internal water flows
and loads

 Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

» Wet-dry atmospheric deposition of nitrogen and pollutants
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12.

13.

14.

15.

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)
0. e Density

* Species diversity

L T

« Miles of living shoreline
r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. ¢ Rare, threatened, endangered, and endemic species identification
y. « Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete. Data is sampled on a monthly basis.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Data entered are looked over by another individual to check for inconsistencies.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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Figure 1. Oyster T's — as pictured above. Clean oyster shells are strung in pairs of seven
shells on a PVC T-bar that allows the shells to hang, suspended in the water column. The
PVC T-bars are made of ¥2 PVC, and the T is 20 inches long. The shells hang at the same
elevation of live oysters (approximately 35cm above sediment surface) in adjacent reefs
and spat will settle onto them if conditions are favorable. The shells are then taken back to

the lab and the spat is counted.

Al120



One Lagoon Monitoring Plan Questionnaire

Organization Name: Hubbs-SeaWorld Research Institute

Contact Information: (name, phone number, email address)
Megan Stolen, 3215087950, mstolen@hswri.org

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each

of your organization’s monitoring programs) Marine Mammal Research

Monitoring Program Start Date: 1999 and Planned End Date:
NA

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

HSWRI monitors dolphin health and population status in the IRL by investigating strandings
as well as boat-based photoidentification. Our stranding response area covers the areas from
Sebastian Inlet to Flagler county in the ICW. Our surveys cover the Halifax river north to the
Tomoka basin. We document mortality and associated parameters such as mercury levels
and infectious disease. We also monitor behavior along with environmental parameters during

survey.

In which sections of the IRL is your monitoring program focused?
a. e Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e« Central IRL (US-192 bridge south to Fort Pierce)

d. e« Southern IRL (IRL south of Fort Pierce)

e. < Mosquito Lagoon

f. Banana River

g. e Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share? We do not.
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8. Which of the following describe the type of data collected by your monitoring program?

a.

b.

e

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

 Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. *Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. * Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j- e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. < Connected Waters and Watersheds
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10.

11.

Living Resources

0.

p.

=

—

Please list key parameters measured by your program. Mortality and survivorship,

« Biodiversity

» Species of Concern

« Invasive Species

» Forage Fishes

» Commercial and Recreational Fisheries

* Harmful Algal Blooms

contaminants in a top level predator

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer

« Biosolids and reclaimed water nutrient management

» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows

and loads

» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
« Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n.

0.

» Coverage (acres)

* Density
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12.

13.

14.

15.

p. < Species diversity
g. - Miles of living shoreline
r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

continuous

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
NA

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Not raw data, published work

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

1. Organization Name: Hubbs-SeaWorld Research Institute

2. Contact Information: (name, phone number, email address)
Megan Stolen, 3215087950, mstolen@hswri.org

3. Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each

of your organization’s monitoring programs) Marine Mammal Research
4. Monitoring Program Start Date: 2016 and Planned End Date: NA

5. Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.
HSWRI studies North American river otters in the lagoon and nearby watershed. We employ
both applied research as well as citizen science monitoring to understand the health and
ecology of river otters in the area. Animals are monitored using camera traps and sightings
by volunteers. Dead animals are necropsied and examined for health, contaminants,

longevity, etc.

6. In which sections of the IRL is your monitoring program focused?
a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e+ Central IRL (US-192 bridge south to Fort Pierce)
d. < Southern IRL (IRL south of Fort Pierce)
e. ¢ Mosquito Lagoon
f. Banana River

g. * Other — Please describe: _7 county area

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

Not yet.

8. Which of the following describe the type of data collected by your monitoring program?
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a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
b. < Habitat (e.g., submerged aquatic vegetation, hard bottom)
c. e« Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. «Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)

g. -« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. e« Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern
Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. e Biodiversity
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10.

11.

p.

=

—

« Species of Concern

* Invasive Species

* Forage Fishes

« Commercial and Recreational Fisheries

« Harmful Algal Blooms

Please list key parameters measured by your program.

Mortality and survivorship, contaminants in a top level predator

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

m.

* Total Maximum Daily Loads (TMDLS)

« Basin Management Action Plans (BMAPS)
* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

* Biological response

« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

* Number of septic conversions to advanced septic or sewer

* Biosolids and reclaimed water nutrient management

« Stormwater discharge to IRL

* Surface water volume restored to natural flow, groundwater and internal water flows
and loads

 Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

* Wet-dry atmospheric deposition of nitrogen and pollutants

 Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n.

0.

p.

» Coverage (acres)
* Density

 Species diversity
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12.

13.

14.

15.

g. e« Miles of living shoreline
r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. < Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

continuous

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
NA

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Not raw data, published work

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name: Marine Resources Council

Contact Information: (name, phone number, email address)

Leesa Souto, Ph.D.

321-725-7775

Leesa@mrcirl.org

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

LagoonWatch
Monitoring Program Start Date: 2/15/1991 and Planned End Date: On-going

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

LagoonWatch is a quality-assured citizen science program that collects weekly water quality
data across the length and breadth of the lagoon. Surface water samples are collected and
analyzed on site for pH, salinity, and dissolved oxygen. Color matching using Cresol Red is
used to determine pH. Salinity is measured by the titration of silver nitrate (Mohr's method)
and dissolved oxygen levels are determined using the modified Winkler method.

Field measurements (air and water temperature, Secchi and total water depth) and
observations (weather, wind direction, and surface water appearance) are taken at time of
sampling. All measurements and observations are recorded into an online data management
system which facilitates sharing of the data both internally and with other organizations as

needed to support restoration and/or remediation efforts lagoonwide.

In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. < Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

@®

* Mosquito Lagoon

f. Banana River
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g. e Other — Please describe: Tributaries
7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

Yes

8. Which of the following describe the type of data collected by your monitoring program?

a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)
c. e« Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.) Wind direction is recorded.

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)

f. < Human Use (e.g., fishing, scuba diving, military use)

g. -« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type) — Secchi and total water depth are

measured.

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. ¢ Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders
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10.

11.

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands
m. e« Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

* Harmful Algal Blooms

Please list key parameters measured by your program.

pH, salinity, dissolved oxygen

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)
c. +Reasonable Assurance Plans (RAPSs)

d. e+ Numeric Nutrient Criteria

e. e Biological response

-

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. < Number of septic conversions to advanced septic or sewer

=

* Biosolids and reclaimed water nutrient management
i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows

and loads
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12.

13.

14.

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
I.  «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. ¢ Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?
Weekly

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe

briefly, or attach.

Blind duplicates, blanks, and spikes are given to monitors who perform QA analyses on one

parameter (pH, salinity, or DO) monthly and report results back to the LagoonWatch

coordinator. Acceptable results for these QA tests are +/-10% of the actual value.

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?
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Of course

15. Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.

LagoonWatch Test Kit:

Two monitoring locations: Turnbull Creek on left; private dock in Cocoa Beach (right)
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Example of data graphing using ZiScape™, the online data reporting platform used in

LagoonWatch since 2019.
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One Lagoon Monitoring Plan Questionnaire

Organization Name: Kennedy Space Center

Contact Information: (name, phone number, email address)
NASA POC: Jeff Collins, 321-861-6554, Jeffrey.s.collins@nasa.gov
PI: Douglas Scheidt, 321-861-5912, douglas.m.scheidt@nasa.gov

Name of Ongoing Monitoring Program: (Please complete a separate gquestionnaire for each
of your organization’s monitoring programs)
Long Term Monitoring of Submerged Aquatic Vegetation in the Waters Surrounding Kennedy

Space Center.

Monitoring Program Start Date: 1983 and Planned End Date: __On-going

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

In 1983, 23 transects were established in KSC waters and were increased to a total of 37
transects by 1986. The KSC transects range from 50 to 200 m and are confined within existing
beds (i.e. not extending the full length of a bed or out to the deeper edges). Most seagrass
beds on KSC have been relatively wide and expansive. Transects were established with
permanent origin and terminal poles with most starting from a landmass while the remaining
transects start and end in open mid bed locations. For each sampling event, a nylon cord or
tape measure is temporarily connected between the two poles to delineate the line against
which all subsequent measures are taken. Transects are sampled at every 5 m mark from the
origin point to record species composition, percent cover, frequency of occurrence, water
depth, and basic water quality parameters. Data are collected annually each summer. Percent
cover and species composition is determined using a canopy-coverage technique of
vegetation analysis originally developed for terrestrial systems (Daubenmire 1968). This
method employs the use of a rectangular frame with inside dimensions of 20x50 cm and
appropriately marked off so that coverage estimates can be quickly made using a series of
six unequal coverage classes. The classes represent ranges 0, 0.1-5% (code 1), 5-25% (code
2), 25-50% (code 3), 50-75% (code 4), 75-95% (code 5) and 95-100% (code 6). These
classes then yield the following mid-point density categories; 2.5%, 15%, 37.5%, 62.5%, 85%
and 97.5%. These midpoint values help reduce observer bias during analysis. In addition to
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measuring all seagrass species present, we identify and quantify detritus and non-attached
algal species, keyed to genus or species, all other will be classified as drift algae. Total
seagrass cover is the coverage category determined for the percent cover within the
Daubenmire frame that represents all seagrasses combined. This is determined by physically
removing the drift algae and detritus from the frame after those two parameters have been
recorded. Covariate data such as water depth, salinity, dissolved oxygen, temperature are
collected. All data recorded are proofed by the Pl and then entered into the ECO Seagrass
database where it undergoes QA/QC. Data can be accessed via KLTEP, LTSAV Visual Data

Exploration Tool (VDET) or exported into various statistical and graphing packages

In which sections of the IRL is your monitoring program focused?

a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e+ Central IRL (US-192 bridge south to Fort Pierce)

d. e Southern IRL (IRL south of Fort Pierce)

e. ¢ Mosquito Lagoon

f. Banana River

g. e Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

Yes.

Which of the following describe the type of data collected by your monitoring program?
a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)

b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)

c. e« Physical Oceanographic (e.g., water temperature, currents, erosion)
d. <« Meteorological (e.g., winds, rainfall, atmospheric pressure.)
e. «Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)

-

* Human Use (e.qg., fishing, scuba diving, military use)

g. e« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

A138



h. < Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. e« Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

 Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

* Harmful Algal Blooms

10. Please list key parameters measured by your program.
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Seagrass species composition by density and frequency of occurrence. Drift algae species.
Covariate data such as water depth, salinity, dissolved oxygen, temperature are collected

depth of sample,

. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. < Basin Management Action Plans (BMAPS)

c. +Reasonable Assurance Plans (RAPSs)

d. < Numeric Nutrient Criteria

e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. < Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I.  «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. e+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status
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v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

12. Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete, annual sampling (summer)

13. How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
All data recorded are proofed by the Pl and then entered into the ECO Seagrass database
where it undergoes QA/QC. Data can be accessed via several in-house data tools or exported

into various statistical and graphing packages
14. Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.

Al41l



One Lagoon Monitoring Plan Questionnaire

Organization Name: Kennedy Space Center

Contact Information: (name, phone number, email address)
NASA POC: Jeff Collins, 321-861-6554, Jeffrey.s.collins@nasa.gov.
PI: Douglas Scheidt, 321-861-5912, douglas.m.scheidt@nasa.gov

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)
Monitoring the distribution and abundance of Florida manatees (Trichechus mantatus

latirostris) in the Kennedy Space Center waters using aerial surveys.

Monitoring Program Start Date: _ 1977 and Planned End Date: __On going____

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

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 years. Beginning in 2016, as a response to the trend of declining number of manatee
observed in the Banana River 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 Mosquito Lagoon (ML). NASA helicopters provide the observation platform with
an observer on each side and a data recorder with computer and GPS systems guiding the
flightpath and marking the observer callouts. For the monthly surveys, the aircraft follows a
predetermined path, which extends from the southern boundary of KSC in the Banana River
transiting north in a serpentine pattern along the east/west axis at one half degree latitude
increments. In areas north of the NASA causeway where the shoreline is more complex, the
flight path loops through areas that are more open and travels down the middle of narrow
areas such as ICW, VAB channel and Banana Creek. For ML, the flightpath follows a large
loop starting from the southern terminus up the eastern side to Georges Bar and south along
the western side. Prior to take off, specific survey criteria must be met; when sea state
conditions exceed Beaufort 2, high winds (exceeding 18kts) and/or cloud cover (exceeding
60%), the flight is rescheduled. During surveys animal location, attribute information (e.g.

behavior, number in-group, number of adults and calves), and environmental conditions are
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recorded. These quantitative data allow comparison of trends both seasonally and annually,
and use patterns related to habitat features, such as depth and seagrass beds.

For annual comparisons of manatee relative abundance, the summer (June, July and August)
mean number of manatees observed per flight is used. Using this time period reduces noise
in the data, because the summer is a period with lowest manatee emigration/immigration at
KSC. Results from summer only surveys have shown an overall long-term trend of increasing
number of manatees utilizing the Banana River 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 2105 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 manatee
per flight. Concurrently in ML where manatee numbers have been traditionally low, the number
of manatee 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. This shift is of interest to KSC and others (l.e. FFWCC,
USFWS, and CNS) each having mandates to protect manatees and their habitat. KSC also
supports the FFWCC statewide synoptic survey, which is performed on cold winters when
manatees aggregate near warm water refugia in very large numbers. This is an important

metric for the state; the same methodology and flightpath is used for that effort.

In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
 Central IRL (US-192 bridge south to Fort Pierce)

o o

 Southern IRL (IRL south of Fort Pierce)
e. e Mosquito Lagoon
f. Banana River

g. e Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

YES
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8. Which of the following describe the type of data collected by your monitoring program?

a.

b.

e

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.g., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. *Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. * Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j- e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. < Connected Waters and Watersheds
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10.

11.

Living Resources

0.

p.

=

—

« Biodiversity

» Species of Concern

« Invasive Species

» Forage Fishes

» Commercial and Recreational Fisheries

* Harmful Algal Blooms

Please list key parameters measured by your program.

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer

« Biosolids and reclaimed water nutrient management

» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows

and loads

» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
» Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n.

0.

« Coverage (acres)

* Density
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12.

13.

14.

p. < Species diversity
g. - Miles of living shoreline
r. < Acres in conservation, management, and public use

s. e+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete sampling events. Frequency varies by year, for most years at least 13 surveys per
year. At a minimum twice monthly aerial surveys during the summer months of June, July and
August (n=6), once monthly surveys in September, October and November for fall trends (n
= 3), once monthly surveys in March, April, and May for spring trends (n=3) and participate in

annual winter statewide synoptic survey (n=1).

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Flight data file is downloaded, reviewed and proofed by the PI. Data is then transferred to
ECO data scientists to be entered into Oracle database for further QA/QC. Data can be
accessed via several in-house data tools or exported into various statistical and graphing

packages.
Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

YES
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15. Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

1. Organization Name: Kennedy Space Center

2. Contact Information: (name, phone number, email address)
NASA POC: Jeff Collins, 321-861-6554, Jeffrey.s.collins@nasa.gov.
PI's: Eric D. Stolen, 321 480-6799, eric.d.stolen@nasa.gov, Dave Breininger, 321 -289-

5130, david.r.breininger@nasa.gov

3. Name of Ongoing Monitoring Program:

Monitoring foraging habitat use and nesting success of wading birds on KSC:

4. Monitoring Program Start Date: April 1987 and Planned End Date: ongoing

5. Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable
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.

6. In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
* Central IRL (US-192 bridge south to Fort Pierce)

o o

 Southern IRL (IRL south of Fort Pierce)
e. e« Mosquito Lagoon
f. Banana River

g. e Other — Please describe:

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
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share?Yes.

Which of the following describe the type of data collected by your monitoring program?
a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)

b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)

e

« Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. «Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)

g. e« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?
Water Quality

a. ¢ Impaired Waters

b. < Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern
Habitats

h. e« Seagrass

i. e Filter Feeders

j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. e« Land Conservation
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n. < Connected Waters and Watersheds

Living Resources

0. e Biodiversity

p. < Species of Concern

g. e Invasive Species

r. e« Forage Fishes

s. e« Commercial and Recreational Fisheries

t. < Harmful Algal Blooms

. Please list key parameters measured by your program.
Wading bird foraging habitat use (birds / ha in different types of habitat, collected monthly),
Peak nest totals on KSC (Northern IRL from SR 528 to Shipyard Islands in Mosquito Lagoon).

. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. < Basin Management Action Plans (BMAPS)
c. *Reasonable Assurance Plans (RAPS)

d. < Numeric Nutrient Criteria

e. e Biological response

f. «Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. * Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I.  «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators
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12.

13.

14.

15.

r.

S.

« Coverage (acres)

* Density

« Species diversity

* Miles of living shoreline

« Acres in conservation, management, and public use

* Regional watershed planning and project integration

Living Resources Indicators

t.

u.
V.
w.
X.
Y.

Z.

* Pelagic and benthic community diversity
* Population status
* Population trends

« Population Recovery

* Rare, threatened, endangered, and endemic species identification
« Exotic and invasive species population reduction and removal

* Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Monthly and annual surveys.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe

briefly, or attach.

Extensive peer review by KSC staff ecologists and MINWR. Occasional peer reviewed

publication of results.

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?

Yes.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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6.

One Lagoon Monitoring Plan Questionnaire

Organization Name: Southeast Coast Network

Contact Information: (name, phone number, email address)
Eric Starkey, 706-286-0355, eric_starkey@nps.gov

Name of Ongoing Monitoring Program: Estuarine Water and Sediment Quality Monitoring
Monitoring Program Start Date: 2005 and Planned End Date: None planned

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Due to the importance of water resources to park management from ecological, regulatory,
and visitor experience perspectives, estuarine water-quality in Canaveral National Seashore
was selected to be monitored by the National Park Service, Inventory and Monitoring
Division’s Southeast Coast Network (SECN). Since 2005, the SECN has employed a
multiscale approach to assess estuarine water resources in the Seashore. Data collected as
part of this effort are intended help resource managers: 1) better understand ecological
processes and impacts caused by development, 2) make informed management decisions,
and 3) form/maintain strategic partnerships to improve water-quality. In addition, given the
diverse and dynamic nature of estuaries, this monitoring is intended to capture the spatial and
temporal variability of these systems.

Monitoring at a fixed station using continuous data loggers allow for evaluation of temporal
patterns in core water-quality parameters (dissolved oxygen, pH, salinity, temperature, and
turbidity). In contrast to fixed-station monitoring, spatial variability of water-quality is
determined with park-wide assessments every 5 years. These assessments include discrete
sampling of nutrients (nitrogen, phosphorus, and chlorophyll-a), core water-quality
parameters, water-clarity, and sediment. Sediment is analyzed for organic contaminants and
metals. This multiscale monitoring approach leads to an understanding of the spatiotemporal

status and variability of water-quality.

In which sections of the IRL is your monitoring program focused?
a. e Halifax River (2016 IRLNEP Planning Boundary Amendment)

b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
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« Central IRL (US-192 bridge south to Fort Pierce)
» Southern IRL (IRL south of Fort Pierce)

* Mosquito Lagoon

* Banana River

* Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share? Yes

a.
b.

C.

. Which of the following describe the type of data collected by your monitoring program?

* Biological (e.g., plankton, catch data by species, sea turtle nesting)

« Habitat (e.g., submerged aquatic vegetation, hard bottom)

* Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

« Contaminants of Concern (e.g., plastics, herbicides)

. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. ¢ Impaired Waters

b. < Wastewater

Cc. e« Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Llegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats
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10.

11.

h. e« Seagrass

i. e Filter Feeders

j. e« Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. e« Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

» Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

* Harmful Algal Blooms

Please list key parameters measured by your program.
Dissolved oxygen

pH

Salinity

Water temperature

Turbidity

Water clarity

Chlorophyll a

Dissolved Inorganic Nitrogen (DIN)
Dissolved Inorganic Phosphorus (DIP)
Sediment organic contaminants
Sediment metals

Sediment total organic carbon (TOC)

Sediment grain size

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators
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a. Total Maximum Daily Loads (TMDLS)

=3

« Basin Management Action Plans (BMAPS)
c. *Reasonable Assurance Plans (RAPS)

d. <« Numeric Nutrient Criteria

®

* Biological response

.

« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

* Number of septic conversions to advanced septic or sewer

5 ©Q

« Biosolids and reclaimed water nutrient management

» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows

[S—

and loads

~

» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)

0. e Density

p. <« Species diversity

g. e« Miles of living shoreline

r. < Acres in conservation, management, and public use

s. e+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. < Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events
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12.

13.

14,

15.

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?
Continuous monitoring at a single site for dissolved oxygen, pH, salinity, temperature, and
turbidity.

Discrete sampling throughout Mosquito Lagoon occurs every 5 years.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
Continuous data are screened for outliers and corrections are applied for sensor drift and

fouling following guidance in Wagner et al 2006 (https://pubs.usgs.gov/tm/2006/tm1M3/

Discrete data are reviewed, screened, and approved before being reported. In addition, field
blanks and/or duplicates are required from 10% of sites sampled.
https://irma.nps.gov/DataStore/Reference/Profil8/AD6

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities? Yes

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitori ng Plan Questionnaire

Organization Name: Southeast Coast Inventory & Monitoring Network

Contact Information: (name, phone number, email address): Lisa Cowart Baron
706.424.2390 lisa_baron@nps.gov

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for

each of your organization’s monitoring programs): Wetland elevation monitoring.

Monitoring Program Start Date: 2015 and Planned End Date: 2018

Data collection will not be performed on the existing site moving forward. Two new sites

will be installed FY20 or FY21 for this long-term monitoring effort.

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Wetland surface elevation is measured at the wetland elevation sites using methods
developed by USGS. A rod surface elevation table (SET) site was installed prior to 2014
and was sampled in 2015, 2016, and partially in 2018. This site consisted of 3 SET
stations where elevation and accretion data were collected. This one site will not be
sampled moving forward and instead, 2 new sites will be installed in 2020 or 2021. These
new SET sties will each consist of 3 SET stations where surface elevation and accretion
will be monitored annually. Elevation measurements are collected using a surface
elevation table. Accretion data is collected by laying feldspar clay on the surface and

collecting soil cores to determine how much sediment has accreted over time at the site.

In which sections of the IRL is your monitoring program focused?
a. e Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. e« Southern IRL (IRL south of Fort Pierce)

e. e« Mosquito Lagoon

f. e« Banana River

g. e Other — Please describe:
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7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing

to share?

Yes

8. Which of the following describe the type of data collected by your monitoring program?

a.
b.

C.

* Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.g., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

* Geological (e.g., bathymetry, sediment type)

« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. *Impaired Waters

b. < Wastewater

Cc. e« Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Llegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes

* Spoil Islands
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10.

11.

m.

n.

* Land Conservation

* Connected Waters and Watersheds

Living Resources

0.

p.

=

—

« Biodiversity

» Species of Concern

« Invasive Species

* Forage Fishes

« Commercial and Recreational Fisheries

« Harmful Algal Blooms

Please list key parameters measured by your program.

surface elevation and accretion

Which of the following CCMP indicators are addressed by key parameters you listed

above?

Water Quality Indicators

a.

b.

®

.

P Q@

—

)

m.

Total Maximum Daily Loads (TMDLS)
« Basin Management Action Plans (BMAPS)
* Reasonable Assurance Plans (RAPS)
* Numeric Nutrient Criteria
* Biological response
« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer

« Biosolids and reclaimed water nutrient management

» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows
and loads

 Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

» Wet-dry atmospheric deposition of nitrogen and pollutants

 Types, concentrations, and loads of contaminants of concern
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Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use
s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. e« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

12.Is your data real-time, continuous, or discrete and what is the sampling frequency?

These data area discrete and the sample frequency is annually.

13. How are your monitoring data QA/QC’ed? If applicable, please provide an online link,
describe briefly, or attach.
The QA/QC process for this process is currently being developed within NPS &M

Networks.

14. Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Once the data is published, it is available to the public.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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Below is a picture from one of the old SECN SET stations, showing the SET with the 9 fiberglass

pins.
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One Lagoon Monitoring Plan Questionnaire

Organization Name: National Oceanic and Atmospheric Administration (NOAA), National
Centers for Coastal Ocean Science (NCCOS)

Contact Information: (name, phone number, email address):

Dennis Apeti, 240 -533-0337, dennis.apeti@noaa.gov

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs):

National Mussel Watch Program
Monitoring Program Start Date: _ 1986 and Planned End Date: __Current

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

The National Oceanic and Atmospheric Administration NOAA ) Mussel Watch Program
(MWP) is a contaminant monitoring program that monitors the status and trends of
chemical contaminants and biological stressors in the nation’s coastaaters. Since 1986,
the Mussel Watch Program remains the longest runningcontinuous contaminant
monitoring program of its kind in the United States.The program is sponsored by the
National Center for Coastal Ocean ScienceNCCOS), and utilizes a sentinelbased
approach to monitoring, by collecting and analyzing sediment and bivalves (oysteasd
mussels) as surrogates for water pollution and bioaccumulation at a netwowof nearly
300 coastal sites including, the Great Lakes, Alaska, Hawaii, and Puerto Ridoifferent
target bivalve shellfish are used sentinel species. The musseldytilus specie} are
collected from the North Atlantic and Pacific coasts, oysts (Crassostrea virginicafrom
the mid-Atlantic (Delaware Bay) southward and along the Gulf Coast, Smootkdged
jewelbox (Chama sinuosafrom the Florida Keys, and zebra musseldireissenaspecie}
an invasive speies, are collected from sites in the Great Lakes. Mamnove oyster C.
rhizophorag are collected from Puerto Rico and topical oyster (6trea sandvicensis) from
Hawaii. The program collects samples in the winter months following standdrprotocols
described in Apeti et al (2012) Sample analyses are conducted part at NCCOS and
government contract laboratories. Aside from the analytical methods of CEC, wich are
proprietary, standard methods for legacy organics and tracelements monitored by the
program are described inKimbrough et al(2006)and Kimbrough and Lauenstein (2006).

Contaminants monitored include, a suite of organic and inorganic chemicals,ush as

pesticides (e.gDDT), antifouling agents (e.g. butyltin), industrial contaminants (e.g.

PCB), oil and fossil fuel related contaminants (e.g. PAH) and heawyetals (e.g. mercury).

Recently, more than 250 contaminants of emerging concern EC), are being measured

for long-term or place-based monitoring consideration, these include pharmaceigtls
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and personal care products, flameetardants, current-use pestiales, surfactants, and
stain repellant compounds. The program has also historically measured bagical
indicators of water quality. The bacteriaClostridium perfringenss measured in sediment
as an indicator of sewage waste, and from 1995 through 2009, the program had
monitored histopathology stressors (diseases and parasites, and gonadal exid in
mussels and oysters as indicators of bivalve health and water quality.

The program’s long-term monitoring data are georeferenced and publicly aailable for
download from the NCCOS’ website data portal The data provide a unque historic
benchmark for assessing coastal health and ecosystem management efforts. $éls
Watch is able to assess the effects of environmental disasteuels as the 2010 Deepwater
Horizon oil spill, the 2001 World Trade Center collapse, and natural dissters such as
the 2005 Hurricane Katrina. The data areutilized by such endusers as federal, state, and
academic scientists for environmental modeling, risk assa&wents, spill response and
damage assessments, and resource management.

In which sections of the IRL is your monitoring program focused?
a. e Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. e« Mosquito Lagoon

f. e+ Banana River

g. ¢ Other — Please describe: _Sebastien River

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

Indian River | Sebastian Rivel FL| Lat: 27.8295 Long:-80.4743

. Which of the following describe the type of data collected by your monitoring program?

a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)

b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)

c. < Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)

f. «Human Use (e.g., fishing, scuba diving, military use)
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g. e« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)
h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. ¢ Impaired Waters

b. < Wastewater

C. e« Stormwater

d. < Hydrology and Hydrodynamics

e. e+ legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern
Habitats

h. e« Seagrass

i. e Filter Feeders

j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
[. e« Spoil Islands

m. e« Land Conservation

n. < Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. - Invasive Species

-

* Forage Fishes

s. e« Commercial and Recreational Fisheries

—

« Harmful Algal Blooms
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10. Please list key parameters measured by your program: legacy organic and inorganic

contaminants, emerging contaminants, and fecal matt er markers.

11. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. < Basin Management Action Plans (BMAPS)

c. +Reasonable Assurance Plans (RAPSs)

d. < Numeric Nutrient Criteria

e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. < Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

« Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status
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12.

13.

14.

15.

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

See attached.
Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes. Our data are publically available.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.
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6.

One Lagoon Monitoring Plan Questionnaire

Organization Name: National Oceanic and Atmospheric Association (NOAA) National Centers
for Coastal Ocean Science (NCCOS)

Contact Information: (name, phone number, email address)
NOAA: Jennifer Maucher, 843-460-9694, Jennifer.maucher@noaa.gov
Martin County: Katie Bowes, 772-221-2380, kbowes@martin.fl.us

Name of Ongoing Monitoring Program: (Please complete a separate guestionnaire for each
of your organization’s monitoring programs)

Phytoplankton Monitoring Network
Monitoring Program Start Date: _ 2001 and Planned End Date: __N/A

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

The Phytoplankton Monitoring Network (PMN) is a community-based network of volunteers
monitoring marine and freshwater phytoplankton and harmful algal blooms (HABs). The PMN
enhances the nation’s ability to respond to and manage the growing threat posed by HABs by
collecting important data for species composition and distribution in coastal waters. In Martin
County, our group of PMN volunteers is composed entirely of trained scientists. Every two
weeks, volunteers gather data at their respective sites using plankton nets, thermometers,
and salt refractometers. Some volunteers utilize additional monitoring tools at their stations
that allow them to collect data on DO, pH, and turbidity. Samples are analyzed using digital
microscopy, and preserved samples are sent to the NOAA Marine Biotoxins Program for
confirmation and potential toxin determination. All information is submitted to the publicly
available PMN online database. PMN personnel notify state shellfish managers of blooms to

serve as an early warning system of potential human health impacts.

In which sections of the IRL is your monitoring program focused?
a. e Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. Northern IRL (IRL north of US-192 bridge in Melbourne)

c. < Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)
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e. «Mosquito Lagoon
f. e« Banana River

g. e Other — Please describe:

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

I have an excel sheet with latitude and longitude coordinates that is attached

8. Which of the following describe the type of data collected by your monitoring program?
a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)
c. < Physical Oceanographic (e.g., water temperature, currents, erosion)
d. +Meteorological (e.g., winds, rainfall, atmospheric pressure.)
e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. < Human Use (e.g., fishing, scuba diving, military use)
g. ¢ Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)
h. < Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. < Wastewater

C. e« Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Llegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern
Habitats

h. e« Seagrass
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10.

11.

i. e« Filter Feeders

j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
[.  «Spoil Islands

m. e« Land Conservation

n. < Connected Waters and Watersheds

Living Resources

0. e Biodiversity

p. < Species of Concern

g. e Invasive Species

r. e« Forage Fishes

s. e+ Commercial and Recreational Fisheries

t. ¢ Harmful Algal Blooms

Please list key parameters measured by your program.
Phytoplankton species composition, salinity, temperature, and at select stations, dissolved

oxygen, pH, and turbidity are also measured

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. < Basin Management Action Plans (BMAPS)
c. *Reasonable Assurance Plans (RAPS)

d. < Numeric Nutrient Criteria

e. e Biological response

.

« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. * Number of septic conversions to advanced septic or sewer

=

« Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL
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j.  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)

0. e Density

p. < Species diversity

g. e« Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. e« Population status

v. < Population trends

w. ¢ Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

12. Is your data real-time, continuous, or discrete and what is the sampling frequency?

Continuous; Samples are collected every two weeks

13. How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
If HABs are detected, preserved samples are submitted to the NOAA Marine Biotoxins

Program for further analysis.

14. Is your organization willing to allow data collected from your monitoring program to be
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15.

accessible to users in the IRL research and management communities?
Yes, data is publicly available at

https://ecowatch.ncddc.noaa.gov/erddap/tabledap/bedi PMN.html

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name: ORCA

Contact Information: (name, phone number, email address)

Warren Falls

(772) 467-1600

wfalls@teamorca.org

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Kilroy

Monitoring Program Start Date: and Planned End Date:

Start date varies by area of the lagoon, no end date

Please briefly describe your monitoring program in one or two paragraphs. Please include

instrumentation and sampling technique if applicable.

In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)

b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e Central IRL (US-192 bridge south to Fort Pierce)
d. < Southern IRL (IRL south of Fort Pierce)

e. e Mosquito Lagoon
f. Banana River

g. ¢ Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

Which of the following describe the type of data collected by your monitoring program?
a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)

b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)
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e

« Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)

g. -« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. < Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. ¢ Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern
Habitats

h. e« Seagrass

i. e Filter Feeders

j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. - Invasive Species
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r. e« Forage Fishes
s. e+ Commercial and Recreational Fisheries

t. < Harmful Algal Blooms

10. Please list key parameters measured by your program.

11. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. < Basin Management Action Plans (BMAPS)

c. *Reasonable Assurance Plans (RAPS)

d. < Numeric Nutrient Criteria

e. e Biological response

f. «Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

g. < Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)
0. e Density

* Species diversity

L T

« Miles of living shoreline

=

 Acres in conservation, management, and public use

s. < Regional watershed planning and project integration
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12.

13.

14.

15.

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Real time

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
QA / QC — approved DEP work plan

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?

Data available on the ORCA website — www.teamorca.org

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.

Kilroy monitoring systems monitor for flow speed, flowratition, water temperature, water depth,
salinity, turbidity, pH, dissolved oxygen, chlorophyll a, blue grelgae, oxygen reduction potential,

nitrates and phosphates.

Kilroy locations

10 Mile Creek 27°24'12.12"N 80° 21' 54.41"W (-
(27.40336748) 80.36511387)

Barge Junction 28° 24' 29.61"N 80° 41' 37.96"W (-
(28.40822600) 80.69387800)
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c23 27°12' 9.21"N 80° 17' 9.39"W -
(27.20255907) 80.28594042)
C54 27° 50' 8.59"N 80° 31' 1.58"W -

(27.83571872)

80.51710471)

Dragon Point

28° 08' 23.99"N
(28.13999799)

80° 36' 12.16"W
80.60337871)

Grand North

28° 11' 51.95"N
(28.19776504)

80° 36' 52.04"W
80.61445601)

GrandSouth

28° 09' 19.15"N
(28.15532000)

80° 36' 26.29"W
80.60730167)

Haulover West

28° 43' 46.21"N
(28.72950275)

80° 45' 40.57"W
80.76126875)

IRF Main Relief Cana 27° 39' 3.24"N 80° 22' 30.28"W (-
(27.65090011) 80.37507858)
Kars Park 28° 26' 1.42"N 80° 39' 15.80"W (-

(28.43372700)

80.65438800)

Manatee Pocket

27° 09' 10.89"N
(27.15302437)

80° 11' 40.93"W
80.19470377)

Moore's Creek #2

27° 27'5.23"'N
(27.45145342)

80° 19' 24.48"W
80.32346727)

Palm City Bridge

27° 10' 20.93"N
(27.17248138)

80° 15' 38.57"W
80.26071303)

Sebastian DWP

27° 48' 37.39"N
(27.81038700)

80° 30" 19.39"W
80.50538600)

Sykes feek

28°19' 11.75"N
(28.31993114)

80° 39' 55.47"W
80.66540704)

Taylor Creek

27° 28' 2.42"N
(27.46733891)

80° 19' 30.70"W
80.32519360)

Turnbull Creek #2 28° 47'51.28"N 80° 51' 1.29"W (-
(28.79757730) 80.85035825)
Willoughby Creek 27°10'14.70"N 80° 12' 7.45"W (-

(27.17074956)

80.20207083)
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6.

One Lagoon Monitoring Plan Questionnaire

Organization Name:

Smithsonian Marine Station

Contact Information: (nhame, phone number, email address)
Holly Sweat, 772.462.6216 (office), sweatl@si.edu

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Indian River Lagoon Biodiversity and the IRL Species Inventory Update

Monitoring Program Start Date: 10.01.2019 and Planned End Date: 09.30.2024 (annual

renewal up to 5 years)

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

The Indian River Lagoon (IRL) supports highly biodiverse ecosystems and a nearly $10
billion annual economy, making the estuary a precious resource and critical part of Florida’'s
environmental and economic health. In 1994, the first attempt was made by scientists to
inventory IRL biodiversity, which the Smithsonian developed into an open-access online
database called the Indian River Lagoon Species Inventory (IRLSI). The IRLSI now requires
modernization and expansion to increase public access to data that will help stakeholders
understand the unique qualities of this estuary and how it is faring in the face of recent and
ongoing environmental threats. Renovation of the IRLSI includes transferring existing
content to the widely respected Symbiota biodiversity database management system,
moving the site to a new domain for better accessibility, and expanding the database to
include records that take advantage of modern biodiversity measures and techniques, such
as DNA barcoding.

In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)
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e.

f.

g.

* Mosquito Lagoon

Banana River

* Other — Please describe: surrounding land, freshwater, flyways

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

No

8. Which of the following describe the type of data collected by your monitoring program?

These data are compiled from other sources for use on the IRLSI.

a.
b.

C.

* Biological (e.g., plankton, catch data by species, sea turtle nesting)

« Habitat (e.g., submerged aquatic vegetation, hard bottom)

* Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use) (planned for 2022)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills) (planned for 2022)
» Geological (e.g., bathymetry, sediment type) (planned for 2022)

« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?
Water Quality

a.
b.

C.

Impaired Waters
» Wastewater
» Stormwater
* Hydrology and Hydrodynamics
 Legacy Loads and Healthy Sediments
» Atmospheric Deposition

+ Contaminants of Concern
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10.

11.

Habitats

h.
i.
]
k.
I

m.

n.

* Seagrass

* Filter Feeders

« Living Shorelines

* Wetlands and Impounded Altered Marshes
« Spoil Islands

* Land Conservation

* Connected Waters and Watersheds

Living Resources

0.

p.
q

=

Please list key parameters measured by your program.
Species occurrences within the IRL system; reports on IRL species and habitats, special

status species and other aspects of the IRL to assess biodiversity, understand key players

« Biodiversity

» Species of Concern

« Invasive Species

 Forage Fishes

» Commercial and Recreational Fisheries

* Harmful Algal Blooms

and educate stakeholders.

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

C.

* Total Maximum Daily Loads (TMDLSs)

« Basin Management Action Plans (BMAPS)
* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer
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12.

13.

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j. * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres) (goal in 2022)

0. e Density

p. <« Species diversity

g. e« Miles of living shoreline (goal in 2022)

r. < Acres in conservation, management, and public use (goal in 2022)

s. < Regional watershed planning and project integration

Living Resources Indicators

t. e« Pelagic and benthic community diversity

u. <« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified (potential future goal)

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Continuously gathered as data from other programs and resources become available.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
Data come from other research and monitoring programs that follow their own QA/QC

methods. Occurrence records are gathered only from scientific experts. Efforts have begun to
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14,

15.

provide barcodes for all taxa entered into the inventory, increasing the accuracy of our

biodiversity estimates and eventually leading to more definitive IDs for many species.
Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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6.

One Lagoon Monitoring Plan Questionnaire

Organization Name:

Smithsonian Marine Station

Contact Information: (name, phone number, email address)
Holly Sweat, 772.462.6216 (office), sweatl@si.edu

Name of Ongoing Monitoring Program: (Please complete a separate gquestionnaire for each
of your organization’s monitoring programs)

Indian River Lagoon Biodiversity and the IRL Species Inventory Update

Monitoring Program Start Date: 10.01.2019 and Planned End Date: 09.30.2024 (annual

renewal up to 5 years)

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

The Indian River Lagoon (IRL) supports highly biodiverse ecosystems and a nearly $10
billion annual economy, making the estuary a precious resource and critical part of Florida’s
environmental and economic health. In 1994, the first attempt was made by scientists to
inventory IRL biodiversity, which the Smithsonian developed into an open-access online
database called the Indian River Lagoon Species Inventory (IRLSI). The IRLSI now requires
modernization and expansion to increase public access to data that will help stakeholders
understand the unique qualities of this estuary and how it is faring in the face of recent and
ongoing environmental threats. Renovation of the IRLSI includes transferring existing
content to the widely respected Symbiota biodiversity database management system,
moving the site to a new domain for better accessibility, and expanding the database to
include records that take advantage of modern biodiversity measures and techniques, such

as DNA barcoding.

In which sections of the IRL is your monitoring program focused?
a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)
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e.

f.

g.

* Mosquito Lagoon

Banana River

* Other — Please describe: surrounding land, freshwater, flyways

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

No

8. Which of the following describe the type of data collected by your monitoring program?

These data are compiled from other sources for use on the IRLSI.

a.
b.

C.

Biological (e.g., plankton, catch data by species, sea turtle nesting)
« Habitat (e.g., submerged aquatic vegetation, hard bottom)
« Physical Oceanographic (e.g., water temperature, currents, erosion)
» Meteorological (e.g., winds, rainfall, atmospheric pressure.)
« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use) (planned for 2022)
» Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills) (planned for 2022)
» Geological (e.g., bathymetry, sediment type) (planned for 2022)

» Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?
Water Quality

a.
b.

C.

* Impaired Waters

» Wastewater

» Stormwater

* Hydrology and Hydrodynamics
 Legacy Loads and Healthy Sediments
» Atmospheric Deposition

* Contaminants of Concern

A185



10.

11.

Habitats

h.
i.
]
k.
I

m.

n.

* Seagrass

* Filter Feeders

« Living Shorelines

* Wetlands and Impounded Altered Marshes
« Spoil Islands

* Land Conservation

* Connected Waters and Watersheds

Living Resources

0.

p.
q

=

Please list key parameters measured by your program.
Species occurrences within the IRL system; reports on IRL species and habitats, special

status species and other aspects of the IRL to assess biodiversity, understand key players

« Biodiversity

» Species of Concern

« Invasive Species

 Forage Fishes

» Commercial and Recreational Fisheries

* Harmful Algal Blooms

and educate stakeholders.

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

C.

* Total Maximum Daily Loads (TMDLSs)

« Basin Management Action Plans (BMAPS)
* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

* Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer
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12.

13.

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j. e+ Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres) (goal in 2022)

0. e Density

p. <« Species diversity

g. e« Miles of living shoreline (goal in 2022)

r. < Acres in conservation, management, and public use (goal in 2022)

s. < Regional watershed planning and project integration

Living Resources Indicators

t. e« Pelagic and benthic community diversity

u. <« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified (potential future goal)

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Continuously gathered as data from other programs and resources become available.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
Data come from other research and monitoring programs that follow their own QA/QC

methods. Occurrence records are gathered only from scientific experts. Efforts have begun to
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14,

15.

provide barcodes for all taxa entered into the inventory, increasing the accuracy of our

biodiversity estimates and eventually leading to more definitive IDs for many species.
Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:

Smithsonian Marine Station — MarineGEO Program (marinegeo.si.edu)

Contact Information: (name, phone number, email address):
Dean Janiak, 772 -461-0991, janiakd@si.edu

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)
MarineGEO

Monitoring Program Start Date: 2017___  and Planned End Date: na

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

The Marine Global Earth Observatories Network (Mari neGEO), directed by the
Smithsonian Institution, is a global network of par tners focused on understanding how
coastal ecosystems work. We focus on biodiversity and the causes and consequences
of its change. We conduct both monitoring of essen tial coastal habitats as well as
network experiments to examine large  -scale questions within a variety of fundamental
ecological themes.

Despite the program having a global footprint, we s pend a significant amount of time
focused at the local scale. In the central Indian River Lagoon, the Smithsonian Marine
Station has been conducting research for close to 50 years. Through the MarineGEO
program, we have within the past several years bega n monitoring seagrass beds,
oyster reefs, soft -sediments, artificial structures, and mangroves. T he protocols used
are standardized and we use common techniques that have been well -vetted in each of
the habitats. Our research is not only vital to th e lagoon but through our global
partnerships, we have the ability to compare ourla  goon to other sites around the world.
One particular project that is not explicitly asked within this questionnaire that we do
centers on biodiversity of fouling species within t he central lagoon. Each summer we
deploy 6 fouling panels (PVC) in 5 different habita  ts (oysters, seagrass, soft -sediment,
mangrove, and docks and these habitats are  replicated 3 times (15 total sites). From

this, we monitor the development of these communiti es over a 3 month period. Upon
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retrieval, they are examined under a scope for spec  ies identification. The majority of
introduced species within the coastal mar  ine zone are found in these communities and
therefore this project, helps provide a good invent ory of non -native marine
invertebrates in the lagoon.

We have also conducted 3 intensive bio  -blitzes within lagoon in the past several years
with the goal to b arcode all invertebrates with accompanying vouchers and

photographs.

In which sections of the IRL is your monitoring program focused?
a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e+ Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. ¢ Mosquito Lagoon

f. <Banana River

g. e Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share? We do not have shapefiles available

Which of the following describe the type of data collected by your monitoring program?

o

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

=3

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

c. e« Physical Oceanographic (e.g., water temperature, currents, erosion)

d. -+ Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. «Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. < Human Use (e.g., fishing, scuba diving, military use)

g. ¢ Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. < Geological (e.g., bathymetry, sediment type)

i. e+ Contaminants of Concern (e.g., plastics, herbicides)
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9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e+ lLegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity

p. < Species of Concern

g. e Invasive Species

r. e« Forage Fishes

s. e+ Commercial and Recreational Fisheries

t. e« Harmful Algal Blooms

10. Please list key parameters measured by your program.
We measure biodiversity using standardized protocol s in a variety of habitats. We also
maintain a SONDE EXO which records salinity, temper  ature, chlorophyll, turbidity,

conductivity, and pH (every 5 minutes).
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11. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer
* Biosolids and reclaimed water nutrient management
» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows
and loads

» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
« Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

0.
p.
Q.

r.

S.

» Coverage (acres)

* Density

« Species diversity

* Miles of living shoreline

« Acres in conservation, management, and public use

* Regional watershed planning and project integration

Living Resources Indicators

t.

u.

* Pelagic and benthic community diversity

* Population status

* Population trends

« Population Recovery

* Rare, threatened, endangered, and endemic species identification
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12.

13.

14.

15.

y. ¢ Exotic and invasive species population reduction and removal
z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

We conduct annual sampling during the summer. Our SONDE EXO is co ntinuous.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Biological monitoring data is checked and verified as it is entered into our database.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities? In general, data are
made available only to our contributing network par tners immediately after QA/Q C. We
strive for open -access data, however, this is dependent onthe data  which is requested.
For example, geophysical and environmental data are generally open to all users.
Biological data from monitoring, bio  -blitzes, and experiments are typically not availabl e
until after the data are published. We do have ada ta policy agreement that | can email

to those interested.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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Smithsonian Marine StationMarineGEO Annual Sampling within the Indian Riggobn
marinegeo.si.edu

1) Fouling Community Monitoring

Annual sampling at 15 sites. At each site 6 fgutianels areleployed on or around June 1.
Panels are 13 x 13 cm PVC. During developme®@, &0, and 90 days, panels are photographed. At
90 days, panels are retrieved and examined und@ic@oscope to get a detailed species list and make
any necessary collections. Panels are also washdall small mobile mesofauna are separated from
sessile community. These are identified and enwatest. Total community biomass wet weight is
taken as well. From photographs, petdunts are taken (100 points per panad)dstimate community
composition. Fouling communities are monitoredsaveral different habitats within the lagoon. Of
particular importance, most introduced species &and within these communities and these surveys
provide the first reports of introduced species kit the lagoon. Fouling communities are also tied
tightly to environmental change. Overtime, we a&ipiate the capacity to model changes in community
composition with changes in the environment.

2) Oyster Reef Monitoring

Annual samplig of 7 local reefs within Indian River county ahtli®ie county. The
Smithsonian collaborates with the DEP Aquatic Rreseto conduct all sampling. Protocols used here
are used as well at other sites within the GuliMexican and MidAtlantic.

a) Reef compositior-3 30 m transects are laid at each site, along deafisect at 5
predetermined points a 1x1 m quadrat is droppedh8tl intersecting points and species under each
point is tallied
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b) Size frequency and densitylong each transect @25x0.25m quadrat is deployed (3 per
site), all oysters are excavated, and all live egstre counted and measured. Bivalves are meakure
and barnacles and serpulids are counted.

¢) Reef area and heightat each reef the area and height is estinthte

d) Rugosity- at each reef, 15 rugosity measurements are takeegbmate reef complexity.

e) Associated faunaat each site 3 bidoxes (0.5x0.5m) are deployed within the reef,dbare
deployed 2 months prior to sampling and sampledummet, all mobile fauna are collected, identified,
and counted.

3) Seagrass Monitoring

Annual sampling of 3 seagrass sites. Prototiigs.//marinegeo.github.io/projects/seagrass
food-webs/) are standardized and used at multiple sites aebtime world.

a) Seagrass composition and densi50m permanent transects are laid, along each et
at predetermined points seagrass density and conitpmsis estimated using a 0.5x0.5m quadrat.
Within the quadrat, shoot density is estimated aslh

b) Shoot length-along each transect, several shoot collectionstaken to measure leaf
characteristics and biofouling load.

¢) Macroalgae-along ech transect, macroalgae composition is estimated

d) Epifauna-along each transect, several collections are talkesample for epifaunal
abundance and composition

e) Sediments — along each transect, sediment sas@ie taken to estimate sediment organ
carbon

4) Consumption Assays

Annual consumption assays are done at 15 site#¢8 per 5 different habitats). At each site,
squidpops littps://www.youtube.com/watch?v=esSByfVIMtére deployed to measure feeding activity
of fish. Twentyfour dried pieces of squid are individually attadite small PVC dowels and deployed
along the benthos in a parallel line2lmeters from each other. Presence/absencisral hour and 24
hours is counted and consumption rates are estindate

5) Continuous Water Quality Sampling

We have a sonde EXO deployed (see accompanyiztiploclocument) that samples
continuously every 6 minutes. Parameters includididity, conductivity, salinity, temperature,
chlorophyll, and pH.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:

South Florida Water Management District

Contact Information: (name, phone number, email address)
Barbara Welch, 561-682-2483, bwelch@sfwmd.gov

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)
C-44 and St. Lucie Estuary Phytoplankton Study

Monitoring Program Start Date: Jan. 2019 and Planned End Date: Currently 2 vears,

possibly ON _-GOING (as budget allows) (Note: due to COVID Pandem ic project was on
put hold but will continue through 2021).

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Spatial and temporal changes in phytoplankton commu nity structure (biomass and
species composition) and associated physical, chemi cal and optical water quality
parameters (salinity, temperature, turbidi  ty, PAR, pH, DO, CDOM, NH4+, NO3 -, NO2-,
SRP, Si, depth, Secchi) are monitored along an envi  ronmental gradient (salinity and
nutrients) at 10 locations in C  -44 canal and St. Lucie Estuary (see attached map). All
lab analysis (nutrients, chlorophyll a) are done according to the standard EPA, FDEP
and SFWMD methodologies. Physical and optical wate  r quality data are collected at
0.5 m below the water surface and above the bottom, and continuously at 1 sec. interval
throughout the water column, using EXO multiparamet er sonde. Phytoplankton
communities are collected using an integrated verti cal sampling devise from within 1.5

m water column. Samples are preserved on site with Lugol’'s solution (for full
community structure analysis under microscope) and glutaraldehyde (for
cyanobacteria counts). Samples for nutrient and al gal pigment analysis are collected
from the same integrated water samples and stored 0 n ice in cooler. The samples for
pigment analysis are filtered in the lab, preserved in -80 C freezer, and transported to
FAU for algal biomass and community composition ana lysis using High Pressure
Liquid Chromatography (HPLC). Samples collected ar e sent to FIU for microscopic
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analysis of phytoplankton communities using inverse microscope and cyanobacteria
counts using fluorescence microscope. The samples ar e collected at outgoing tide on
bi-monthly basis during dry seasons (November  -April) and on monthly basis (and twice

a month during intense blooms) during wet seasons ( May-October).

In which sections of the IRL is your monitoring program focused?

a. e Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. ¢ Southern IRL (IRL south of Fort Pierce)

e. «Mosquito Lagoon

f. <Banana River

g. e Other — Please describe: C-44 Canal and St Lucie River and Estuary

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

Yes

Which of the following describe the type of data collected by your monitoring program?

o

* Biological (e.g., plankton, catch data by species, sea turtle nesting)

b. < Habitat (e.g., submerged aquatic vegetation, hard bottom)

c. < Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)

g. -« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)
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9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Llegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity

p. < Species of Concern

g. e Invasive Species

r. e« Forage Fishes

s. e+ Commercial and Recreational Fisheries

t. ¢ Harmful Algal Blooms

10. Please list key parameters measured by your program.’
- phytopigment concentrations
- general phytoplankton community composition

- water quality parameters salinity, temperature, turbidity, dissolved oxygen, |1 and
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secchi

- inorganic nutrients (SRP, NO3, NO2, NH4, SiO2)
- CDOM

- Photosynthetically active raliation (PAR)

. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)

c. +Reasonable Assurance Plans (RAPSs)

d.  Numeric Nutrient Criteria

e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. < Number of septic conversions to advanced septic or sewer

h. e« Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j.  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators
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12.

13.

14,

15.

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. e Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete, monthly during the wet season and bi ~ -monthly during the dry season.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
Quality Assurance System Requirements (QASR) Manual for CERP (USACE and

SFWMD 2006) (http://www.evergladesplan.org/pm/programdocs/gas archive.aspx)

and
Florida Department of Environmental Protection (FDEP) metods

(http://www.floridadep.org/labs/sop/index.htm)

CERP data standards are used as a guidance for all data formatting, analysis, and
delivery as stipulated in the CERP Master Program Mangement Plan (USACE and
SFWMD 2000) and the CERP Guidance Memoranda (CGMs) see

http://lwww.evergladesplan.org/pm/programdocs/cerpquidancememao.aspx.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes, if approved in -house.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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Fig. 1. Study area and sampling site locations in C-44 canal (S1, S2, S3) and St. Lucie
River Estuary (S4, S5, S6, S7, S8, S9, S10).
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One Lagoon Monitoring Plan Questionnaire

Organization Name:

South Florida Water Management District

Contact Information: (name, phone number, email address)
Amanda Kahn (910) 616-1686 (cell) akahn@sfwmd.gov; Nathan Gavin ngavin@sfwmd.gov

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

CERP RECOVER (Restoration Coordination and Verification) Northern Estuaries SAV
Ecosystem Assessment (NESEA)

Monitoring Program Start Date: RECOVER SAV monitoring 2008, current protocols (NESEA)
2018 and Planned End Date: post CERP project implementations (2077?)

Please briefly describe your monitoring program in one or two paragraphs. Please include

instrumentation and sampling technique if applicable.

The NESEA program for RECOVER adopted a three- tier system in 2018, by which tier |
attains a landscape scale view of the system, tier Il an ecosystem view, and tier 11l a population
and organism view of responses.

Tier I: Aerial photography for total seagrass acreage, which is conducted in collaboration
with SIRWMD every 2 years and covers the entire IRL. Tier Il: Twice a year (at the beginning
of the dry and wet seasons) random stratified sampling is conducted throughout the southern
IRL and SLE using random points within a hexagonal grid along. The sampling is divided
among six segments within the SIRL, established in the 1990’s. Eight % m? quadrats are
haphazardly thrown at each point , a total of ~30 points per segment, and observed for total
seagrass cover, cover by seagrass species, drift algae, and macroalgae using the Braun
Blanquet cover and abundance category classes. Average canopy height of seagrass species
is also measured. At each site, water quality parameters, Secchi, and light (PAR) are
measured (see Q10). Tier Ill: three 100m permanent transects, parallel to shore or the
channel, are monitored monthly (two sites in St. Lucie one near Willoughby Creek, one North
of the Inlet), or bimonthly (two sites in Ft. Pierce, one near Taylor Creek, one North of the
Inlet) from March to November. Along each transect, at eleven points the same observations
per quadrat are made as above. In addition, blade density counts for seagrass a recorded.

Cores for measuring above and below ground biomass of the seagrass species will also be
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9.

collected in the future iterations of the program. WQ, Secchi, and light measurements are also

taken.

In which sections of the IRL is your monitoring program focused?

a.
b.

C.

« Halifax River (2016 IRLNEP Planning Boundary Amendment)
* Northern IRL (IRL north of US-192 bridge in Melbourne)

« Central IRL (US-192 bridge south to Fort Pierce)

» Southern IRL (IRL south of Fort Pierce)

* Mosquito Lagoon

* Banana River

e Other — Please describe: ___ St. Lucie Estuary

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

Yes

Which of the following describe the type of data collected by your monitoring program?

a.

b.

* Biological (e.g., plankton, catch data by species, sea turtle nesting)

« Habitat: seagrass/ SAV; macroalgae; drift algae (we also make note if oysters/shells
present)

* Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

» Water Quality: YSI EXO2 sonde used for WQ parameter measurements at sites; also
LICOR for PAR measurements to calculate light attenuation; secchi depth

* Human Use (e.qg., fishing, scuba diving, military use)

» Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

« Contaminants of Concern (e.g., plastics, herbicides)

Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?
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Water Quality

a. e« Impaired Waters

b. «Wastewater

C. Stormwater

d. < Hydrology and Hydrodynamics

e. e+ lLegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e« Living Shorelines

k. «Wetlands and Impounded Altered Marshes
[. e« Spoil Islands

m. e« Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0.
P.
g.
r.

S.

t.

« Biodiversity

* Species of Concern (H. johnsonii)

« Invasive Species

* Forage Fishes

» Commercial and Recreational Fisheries

* Harmful Algal Blooms

10. Please list key parameters measured by your program.

Seagrass acreage Yy aerial flights; In water: Seagrass cover, by total seagrass (SAV) and by

species, seagrass canopy height, blade density, macroalgae cover (including Caulerpa

species), drift algae, epiphyte presence, major water quality parameters (T, S, DO in mg/L
and %, chla, turbidity, CDOM), Secchi depth, and PAR for light attenuation

11. Which of the following CCMP indicators are addressed by key parameters you listed above?
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Water Quality Indicators

a.

b.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

* Number of septic conversions to advanced septic or sewer
« Biosolids and reclaimed water nutrient management
» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows
and loads

» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
« Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

0.
P.
g.

r.

S.

» Coverage (acres)

* Density

« Species diversity

* Miles of living shoreline

« Acres in conservation, management, and public use

* Regional watershed planning and project integration

Living Resources Indicators

t.

u.
V.
w.

X.

Y.

* Pelagic and benthic community diversity

* Population status

* Population trends

« Population Recovery

* Rare, threatened, endangered, and endemic species identification

« Exotic and invasive species population reduction and removal
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12.

13.

14.

15.

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Are your data real-time, continuous, or discrete and what is the sampling frequency?
Discrete. Aerial flights every 2 years; estuary-wide in water surveys twice a year (June and
November); 3 parallel permanent transects (St. Lucie monthly, FT. Pierce every other month)

March-Nov.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Data entry and QA/QC are tracked with signatures on data sheets and in spreadsheets. Field
data sheets are scanned, data are entered, and all entered data are QA/QC’d by a separate

individual. Calibration sheets for WQ sondes are also maintained

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes, once data are QA/QC’d and ready for reporting. Data are publicly available, we are
working on a format for which to best display/share the data with the updated program;

Side note: we have had limited resources (people) to move data from collection to entry

through QA/QC to display and share, but we are getting there

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.

Examples of observations in ¥ m? quadrat Segment 26, (left) and Segment 22 (right) May 2020

Tier 2 Monitoring

A206



Seagrass at one of the three transects at the Ft. Pierce Inlet site for Tier 3 monitoring; 10 cm

quadrat for blade counts in ¥2 m? quadrat, May 2020.
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Segments for the Tier 2 Monitoring efforts.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:
South Florida Water Management District (SFWMD)

Contact Information: (name, phone number, email address)
TBD

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)
Land use/land cover mapping

Monitoring Program Start Date: 1999* and Planned End Date: ongoing

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Since the 1999 mapping effort, methods have been sufficiently consistent to support direct
comparison of land cover between mapping year (*note meta-data information in 1995 map,
some polygons to be updated after which this may be updated as start date for comparisons).
The land cover maps mostly are classified using a modified Florida Land Use/Land Cover and
Forms Classification System (FLUCCS). Since the 1999 mapping effort, methods are
sufficiently consistent to support comparison of land cover between mapping years. These
years are 1999, 2004-2005, 2008-2009, and 2014-2016, with features based on county-based
aerial photography. The coastal habitat layers have been used in the statewide Coastal
Habitat Integrated Mapping and Monitoring Program (CHIMMP). The land use data for the
watersheds are summarized in the annual South Florida Environmental Report.

In which sections of the IRL is your monitoring program focused?

a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e+ Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. e« Mosquito Lagoon

f. Banana River

g. ¢ Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

Yes
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8. Which of the following describe the type of data collected by your monitoring program?

a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
b. < Habitat (e.g., submerged aquatic vegetation, hard bottom)
« Physical Oceanographic (e.g., water temperature, currents, erosion)

c
d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)

g. < Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
[. < Spoil Islands

m. e« Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
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10.

11.

P.

=

—

« Species of Concern

* Invasive Species

* Forage Fishes

« Commercial and Recreational Fisheries

« Harmful Algal Blooms

Please list key parameters measured by your program.

Land cover/land use in acres

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

o o

K.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)
* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer
* Biosolids and reclaimed water nutrient management

« Stormwater discharge to IRL

* Surface water volume restored to natural flow, groundwater and internal water flows
and loads

 Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
» Wet-dry atmospheric deposition of nitrogen and pollutants

« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

0.

P.

=

» Coverage (acres)

* Density

« Species diversity

* Miles of living shoreline

 Acres in conservation, management, and public use
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12.

13.

14.

15.

s. ¢ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete, with a 5-year timestep, year of image acquisition is county-dependent

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

https://geo-
sfwmd.hub.arcgis.com/search?owner=SFWMDOpenData&q=SFWMD%20Land%20use

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes- link above is open-access

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name: SFWMD

Contact Information: (name, phone number, email address) Amanda Kahn
akahn@sfwmd.gov

Name of Ongoing Monitoring Program:

Surface Water Quality Monitoring for the IRL and Surface Water Quality Monitoring for the St.
Lucie Estuary

Monitoring Program Start Dates: Site dependent and Planned End Date: ongoing

(long-term)

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.
See IRL-MP and SE-MP documents

In which sections of the IRL is your monitoring program focused?
a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. Mosquito Lagoon

f. <Banana River

g. < Other — Please describe: St. Lucie Estuary

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

Access to Data are through Public-access site DBHYDRO
https://my.sfwmd.gov/dbhydroplsal/show_dbkey _infaim menu

or SFWMD quick maps ap https://apps.sfwmd.gov/WAB/SFWMDMapping/index.ht@mvironmental

monitoring layers
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8. Which of the following describe the type of data collected by your monitoring program?

9.

a.

b.

e

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

* Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.g., fishing, scuba diving, military use)

» Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

 Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. e« Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. * Contaminants of Concern

Habitats

h. e Seagrass

i. e Filter Feeders

j- e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. < Connected Waters and Watersheds

Living Resources
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0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

« Harmful Algal Blooms

. Please list key parameters measured by your program.
Temperature, Sp conductivity from which salinity is derived, pH, turbidity, color, TSS,
Nitrate+nitrite, Ammonia, TN, OrthoP, TP, chl a, DO; Total depth, PAR, Secchi depth (for
details see IRL-MP and SE-MP documents)

. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)

c. +Reasonable Assurance Plans (RAPSs)

d. e+ Numeric Nutrient Criteria

e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

g. * Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j. * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)
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12.

13.

14.

15.

0. e Density

p. < Species diversity

g. e« Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Are your data real-time, continuous, or discrete and what is the sampling frequency?
Discrete grab samples, primarily monthly, but site dependent for some IRL sites (for details
see IRL-MP and SE-MP documents)

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
Attached. Field FSM and Field QM documents

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities? Yes, available
through DBHYDRO

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description. see IRL-MP and SE-
MP documents for maps and :

https://www.sfwmd.gov/sites/default/files/documeéwism_swgrabl.pdf
https://apps.sfwmd.gov/WAB/SFWMDMapping/index.html
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One Lagoon Monitoring Plan Questionnaire

Organization Name:
St. Johns River Water Management District (SJRWMD)

Contact Information: (hame, phone number, email address)

Chuck Jacoby, 386-546-5835, cjacoby@sjrwmd.com
Rex Ellis, 386-329-4548, rellis@sjrwmd.com
Ali Simpson, 386-643-1904, asimpson@sjrwmd.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Estimating chlorophyll-a concentrations from freely available remotely sensed imagery
Monitoring Program Start Date: 1984  and Planned End Date: ongoing

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Multispectral imagery taken by Landsat and Sentinel satellites are downloaded, and
regression models are used to predict concentrations of chlorophyll-a from reflectance values.
The corresponding raster map of chlorophyll-a concentrations can be adjusted/corrected by
using data from samples of surface water to guide residual kriging.

In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. e« Southern IRL (IRL south of Fort Pierce)

e. e Mosquito Lagoon

f. Banana River

g. e Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

Yes

Which of the following describe the type of data collected by your monitoring program?

a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
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b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)
* Physical Oceanographic (e.g., water temperature, currents, erosion)

c
d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. < Human Use (e.g., fishing, scuba diving, military use)

g. -« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. < Wastewater

Cc. e« Stormwater

d. < Hydrology and Hydrodynamics

e. e+ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species
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r. e« Forage Fishes
s. e+ Commercial and Recreational Fisheries

t. e« Harmful Algal Blooms

10. Please list key parameters measured by your program.
Concentrations of chlorophyll-a estimated from reflected light using regressions

11. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)
b. e« Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

o o

* Numeric Nutrient Criteria
e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge
* Number of septic conversions to advanced septic or sewer
* Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows

and loads
k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. e+ Regional watershed planning and project integration

Living Resources Indicators
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12.

13.

14.

15.

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete, with a weekly timestep if weather conditions are suitable

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Maps are used in-house for bleeding-edge visualization of blooms, so they are not QA/QC’ed
regularly. For hindcasts, predictions are compared to concentrations of chlorophyll-a in
samples of surface water and corrected/adjusted via residual kriging

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:
St. Johns River Water Management District (SJIRWMD)

Contact Information: (name, phone number, email address)

Chuck Jacoby, 386-546-5835, cjacoby@sjrwmd.com
Margie Lasi, 386-329-4825, mlasi@sjrwmd.com

Lauren Hall, 321-409-2118, |hall@sjrwmd.com

Margaret Guyette, 386-643-1909, mguyette@sjrwmd.com

Name of Ongoing Monitoring Program: (Please complete a separate guestionnaire for each
of your organization’s monitoring programs)
Indian River Lagoon Phytoplankton Bloom Sampling

Monitoring Program Start Date: 8/3/2005 and Planned End Date: ongoing

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Samples are taken when a phytoplankton bloom is observed during fieldwork or when staff of
SJRWMD or another agency request sampling of a suspected bloom. Specifics for
determining when and how to collect bloom samples are outlined in Appendix 2.2 of the
District’s Field Standard Operating Procedures for Surface Water Sampling (PM-PROJ_DIST
St Johns River Water Management District FSOP_FY2020.pdf). Samples are taken with a
vertically integrating tube or via a subsurface grab. Depth of collection is measured and
recorded, and when possible Secchi depth, a code for weather, percent cloud cover, wind
velocity, wind direction and air temperature are recorded. Multi-meter readings for water
temperature, pH, conductivity/salinity, dissolved oxygen concentrations, and chlorophyll
fluorescence are collected at 0.35 m from the surface of the water and at 0.10 m from the
bottom. If the location is not an existing station, coordinates and a description of the location
are recorded. In the absence of coordinates, the location’s distance and position relative to
nearby terrestrial features are documented. Samples are preserved on site with Lugol's
solution, and on request, live samples may be collected and kept cool in the dark. Samples
are shipped to the University of Florida for identification and enumeration of dominant taxa.

In which sections of the IRL is your monitoring program focused?
a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)

b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e+ Central IRL (US-192 bridge south to Fort Pierce)

o

« Southern IRL (IRL south of Fort Pierce)

®

» Mosquito Lagoon
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f. Banana River

g. Other — Please describe:

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

Yes, available upon request for specific events when coordinates have been recorded

8. Which of the following describe the type of data collected by your monitoring program?

o

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

=3

 Habitat (e.g., submerged aquatic vegetation, hard bottom)
« Physical Oceanographic (e.g., water temperature, currents, erosion)

c
d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. + Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f.  *Human Use (e.g., fishing, scuba diving, military use)

g. <« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. < Geological (e.g., bathymetry, sediment type)

i. » Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. ¢ Impaired Waters

b. < Wastewater

c. e« Stormwater

d. < Hydrology and Hydrodynamics

e. e+ legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e« Filter Feeders

j- e Living Shorelines
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10.

11.

k. < Wetlands and Impounded Altered Marshes
I. < Spoil Islands
m. < Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. - Invasive Species

-

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

« Harmful Algal Blooms

Please list key parameters measured by your program.

Dominant phytoplankton species and their abundance, water depth, depth of collection or
integration, number of integrated pole samples in the pooled sample, Secchi depth,
temperature, pH, conductivity/salinity, dissolved oxygen concentration, chlorophyll
fluorescence, meteorological information when possible, and comments.

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)
b. < Basin Management Action Plans (BMAPS)
* Reasonable Assurance Plans (RAPS)

c
d. < Numeric Nutrient Criteria

®

* Biological response

.

« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. < Number of septic conversions to advanced septic or sewer

=

« Biosolids and reclaimed water nutrient management
i. e« Stormwater discharge to IRL

j.  * Surface water volume restored to natural flow, groundwater and internal water flows

and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
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12.

13.

14.

15.

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. e« Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. e« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete, with frequency driven by events

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Sampling follows protocols specified in the attached FSOP (PM-PROJ_DIST St Johns River
Water Management District FSOP_FY2020.pdf). Analysis follows QA/QC protocols
established and maintained by Dr. Edward Phlips at the University of Florida.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included
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Attachments:

District FSOP (PM-PROJ_DIST St Johns River Water Management
District FSOP_FY2020.pdf)

Included below: Image of fieldwork

Collecting a sample with a
vertically integrating pole.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:
St. Johns River Water Management District (SJIRWMD)

Contact Information: (name, phone number, email address)

Chuck Jacoby, 386-546-5835, cjacoby@sjrwmd.com
Ashley Parks, 321-473-1334, aparks@sjrwmd.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Indian River Lagoon Continuous Surface Water Quality Monitoring
Monitoring Program Start Date: 2/10/2014 and Planned End Date: ongoing

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Six stations are instrumented with YSI EXO2s. Five stations are on free-standing platforms
and one is on the fishing pier in Titusville. Sondes are deployed for 3-4 weeks. At the end of
a deployment, an in-situ reading is taken with the dirty sensor, it is cleaned and used to take
another reading, and an additional clean sensor provides a third reading as per USGS
guidelines for continuous monitoring (https:/pubs.usgs.gov/tm/2006/tm1D3/). In addition, a
grab sample is taken for laboratory analyses. Standard operating procedures are followed
(PM-PROJ_DIST St Johns River Water Management District CM FSOP_FY2020.pdf).
AQUARIUS Time-Series software is used to manage and store data, and AQUARIUS
WebPortal is used for assessing and communicating data internally. Data are provided to the
public via a dedicated website (http://webapub.sjrwmd.com/agws10/hdswq/).

In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)

=3

* Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. e Mosquito Lagoon

f. Banana River
g. Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share? Yes
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8. Which of the following describe the type of data collected by your monitoring program?

o

* Biological (e.g., plankton, catch data by species, sea turtle nesting)

=3

« Habitat (e.g., submerged aquatic vegetation, hard bottom)
* Physical Oceanographic (e.g., water temperature, currents, erosion)

c
d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)

g. e« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. < Wastewater

C. e« Stormwater

d. < Hydrology and Hydrodynamics

e. e+ Llegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. e Biodiversity
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p. < Species of Concern

g. e Invasive Species

r. e« Forage Fishes

s. e« Commercial and Recreational Fisheries

t. < Harmful Algal Blooms

10. Please list key parameters measured by your program.

Water temperature, pH, dissolved oxygen concentration, specific conductance, salinity,
turbidity, chlorophyll concentration in relative fluorescence units (RFU), concentration of
fluorescent dissolved organic matter (fDOM)

11. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. < Total Maximum Daily Loads (TMDLS)
b. < Basin Management Action Plans (BMAPS)

c. +Reasonable Assurance Plans (RAPs)
d. < Numeric Nutrient Criteria
e. e« Biological response

—

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. * Number of septic conversions to advanced septic or sewer

=

* Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j- * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. e« Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

[.  «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)
0. e Density
p. e Species diversity

g. < Miles of living shoreline
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12.

13.

14.

15.

r. e« Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. e« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. * Annual incidence of toxic and/or non-toxic HAB events
aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?
Real-time, hourly data with discrete samples taken during monthly field visits

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

SJRWMD has a QA/QC/Data Management SOP that is in development. In AQUARIUS Time-
Series, thresholds automatically suppress outliers. Corrections for fouling and drift are applied
as needed using the measurements taken during maintenance visits and U.S. Geological
Survey (USGS) calculations (https://pubs.usgs.gov/tm/2006/tm1D3/). Qualifiers are applied to
identify different periods in the time series when corrections have been made or there are
relevant flags regarding data quality (e.g., a sensor failed post-verification, readings corrected
for fouling). Grades reflect accuracy of the data as recommended by the USGS (Table 18 in
https://pubs.usgs.gov/tm/2006/tm1D3/pdf/ TM1D3.pdf). Further details about the QA/QC and
data management processes can be supplied upon request.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes, data are available at http://webapub.sjrwmd.com/agws10/hdswq/

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included
Attachments:
District FSOP (PM-PROJ_DIST St Johns River Water Management District. CM
FSOP_FY2020.pdf)

Included below:
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Images of stations and fieldwork

Continuous monitoring platform in southern Mosquito Lagoon (Station IRLML02).

Continuous monitoring platform in Vero Beach (Station CMVero).
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General and close-up views of continuous monitoring station at the Titusville Fishing Pier.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:
St. Johns River Water Management District (SJIRWMD)

Contact Information: (name, phone number, email address)

Chuck Jacoby, 386-546-5835, cjacoby@sjrwmd.com

Margie Lasi, 386-329-4825, mlasi@sjrwmd.com

Jan Miller for Volusia County, 386-736-5927 x12096, kyoung@volusia.org
Kelly Young for Volusia County, 386-736-5927 x12096, kyoung@volusia.org
Margaret Guyette, 386-643-1909, mguyette@sjrwmd.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Indian River Lagoon permanent ambient surface water quality monitoring network (IRL-
WQMN)

Northern Coastal Basins permanent ambient surface water quality monitoring network (NCB-
WQMN) for Volusia County

Monitoring Program Start Date: Sep 1979/Jan 1987 and 1/29/2019 and Planned End
Date: ongoing

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

The IRL-WQMN is a partnership that involves the National Aeronautics and Space
Administration (NASA) and Volusia, Brevard, and Indian River counties. In 1996, redundant
stations were eliminated, sampling methods were standardized further, analyses were
centralized under a single laboratory, and SIRWMD expanded their role in collecting data.
Sampling takes place monthly, with the goal being completion in the first week of every month.
Currently, the network consists of 32 open-water (lagoon) stations and 17 tributary stations
for a total of 49 stations in Mosquito Lagoon, Indian River Lagoon and Banana River Lagoon
basins. Details for stations are in IRL-WQMN_FY20_STATION_INFO_20200623.xIsx.

The NCB-WQMN is a partnership that involves Volusia County. The county monitors HL11
(29.214444, -81.011944) in the Halifax River on a bi-monthly basis. Volusia County also
monitors a number of other stations in the Halifax River to support their own monitoring
program.

Samples are collected according to Field Standard Operating Procedures for Surface Water

Sampling (PM-PROJ_DIST St Johns River Water Management District. FSOP_FY2020.pdf)

and the Florida Department of Environmental Protection’s field sampling directives and

procedures (sections FA1000 section FA3300 of the DEP-SOP-001/01). Grab samples at

lagoon stations are collected at 0.5 m depth. At tributary stations, grab samples are collected

at mid-depth when water depthis<1m,orat0.5mwKHQ ZDWHU GHSWK « P 6RQGH
are taken at the same depths as grab samples, and readings also are taken at multiple depths

ZKHQ ZzDWHU DW D WULEXWDU\ VWDWLRQ LVDFr@eGddMisin$OLTXRW
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15 minutes of collection, stored under wet ice in coolers, and shipped to the analytical
laboratory via overnight delivery. Since October 2011, samples are analyzed by the
SJRWMD’s laboratory, except when instrument failures or other emergencies require that
samples are analyzed by a contract laboratory to meet relevant holding times.

In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. ¢ Southern IRL (IRL south of Fort Pierce)

e. «Mosquito Lagoon

f. Banana River

g. e Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

Yes

Which of the following describe the type of data collected by your monitoring program?

a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)
« Physical Oceanographic (e.g., water temperature, currents, erosion)

c
d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. «Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. < Human Use (e.g., fishing, scuba diving, military use)

g. e« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. e+ Contaminants of Concern (e.g., plastics, herbicides)

Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. «Wastewater
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10.

* Stormwater

o o

* Hydrology and Hydrodynamics
e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. - Invasive Species

-

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

« Harmful Algal Blooms

Please list key parameters measured by your program.

Field measurements collected include water depth, depth of collection, Secchi depth, weather
code, attenuation of photosynthetically active radiation (PAR) reported as calculated Kd, and
multi-meter (sonde) measurements of water temperature, salinity/conductivity, pH,
concentration and percent saturation of dissolved oxygen, and concentration of chlorophyll
via fluorescence and observations. Until late 2019, percent cloud cover, wind speed, wind
direction and air temperature also were recorded. Sampling is constrained to times when the

PLQLPXP VRODU DQJOH DERYH W KnaKaRdy injiRe@surem2nid/dR SEdRI) VW U D L

depth and Kd. Procedures are documented in the District FSOP (PM-PROJ_DIST St Johns
River Water Management District FSOP_FY2020.pdf).

Laboratory analytes include alkalinity/conductivity; turbidity; true color; total suspended solids;
volatile suspended solids; concentrations of dissolved nitrate/nitrite, ammonium, and
orthophosphate, and silicon dioxide; and concentrations of total and dissolved fractions of
organic carbon, total Kjeldahl nitrogen, phosphorus, and silicon; concentrations of chlorophyll-
a, chlorophyll-b, chlorophyll-c, pheophytin, and chlorophyll-a corrected for pheophytin;
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11.

calculated hardness (calculated), and concentrations of total and dissolved major and minor
metals. An overview of laboratory procedures is in Summary _Lab_ QA _Protocols_6-30-
20.pdf. Additional information on analytes and their histories of collection is provided in IRL-
WQMN_FY20_analyte_subproject_info_20200623.xIsx.

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)
c. +Reasonable Assurance Plans (RAPSs)

d. e+ Numeric Nutrient Criteria

e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

g. < Number of septic conversions to advanced septic or sewer
* Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
I.  «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. e+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity
u. <« Population status
v. ¢ Population trends

A235



12.

13.

14.

15.

w. ¢ Population Recovery
X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events
aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete, with a monthly timestep in the Indian River Lagoon and a bimonthly timestep in the
Northern Coastal Basins

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Field data are recorded and QA’ed within the Water Quality Collection System (WQCS)
software, an in-house designed program. The WQCS is a paperless, custom-built web-based
application that collects, stores and manages all aspects of water quality data collection,
except for lab results. The WQCS contains a built-in, trackable QA process that requires the
data to be checked by field staff and QA specialists with immediate error feedback to correct
before data are loaded into the District’'s Environmental Database. Data are automatically
quality coded by the WQCS. Lab data are QA/QC’ed following district protocols summarized
in the attached Summary of Lab QA/QC protocols document
(Summary_Lab_QA_Protocols_6-30-20.pdf).

The SJIRWMD currently uses the fourth-spread method (Hoaglin, Mosteller, and Tukey
year?) to check for outliers. When a new value is generated, it is compared to a historical
range of values for the station and analyte. If the new value is outside the fourth-spread
range, it is considered an outlier. It is then sent to the data manager or project manager for
review and a decision is made about whether or not to rerun the sample. If the rerun value is
still outside the range, the sample is coded as such and is not used in any further range
calculations.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes, data are available at http://webapub.sjrwmd.com/agws10/edqt/, via the Florida
Department of Environmental Protection's Watershed Information Network (WIN,
https://floridadep.gov/dear/watershed-services-program/content/winstoret), or by request
(costs may be associated with requests for a large amount of data)

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.

- SJRWMD logo (see below)

- IRL WQMN map of IRL FY20 sampling stations (see below)
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Station information (accompanying file)

Analyte and Project/Subproject Information (accompanying file)
District FSOP (available on request)

Summary of Lab QA/QC protocols (available on request)

Images of samplers in the field (see below)
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Stations in the Indian River Lagoon system.
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Selected stations sampled by Volusia County in the Halifax River, with HL11 in the center.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:
St. Johns River Water Management District (SJIRWMD)

Contact Information: (name, phone number, email address)

Chuck Jacoby, 386-546-5835, cjacoby@sjrwmd.com
Ron Brockymeyer, 386-329-4495, rbrockmeyer@sjrwmd.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Monitoring the elevation of wetlands using surface elevation tables / feldspar marker horizons
(SET-MH)

Monitoring Program Start Date: 2000 and Planned End Date: ongoing

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

The use of SET-MH to monitor wetland sediment accretion or subsidence change in sediment
surface elevation is a well-accepted method within wetland science. SET/MH will help
elucidate how coastal wetlands are responding to both short-term episodic events, as well as
long-term sea-level dynamics. In addition, monitoring restored coastal wetland sites over time
is required for evaluating progress and improving restoration methods. Comparing change in
sediment elevation between un-impacted wetlands and restored wetlands may provide
indications regarding the functioning and long-terms sustainability of restored areas. Once
established, sites can be revisited as often as needed to meet the needs of
managers/researchers.

A rod or pipe is driven into the marsh until stable. A special arm is attached, and pins are
lowered through holes in the arm until they touch the marsh surface. The amount of each pin
remaining above the arm is measured to provide relative elevations. Once the station is
surveyed, these relative elevations can be converted to absolute elevations. In addition, layers
of feldspar are placed on the marsh surface to establish marker horizons. Cores in these
locations will show the accumulation of material above the marker horizons. In combination,
the elevations measured with pins and changes in the depth of sediment above the marker
horizon can be used to determine accretion of material and subsidence below the marker
horizon.

In which sections of the IRL is your monitoring program focused?
a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

* Central IRL (US-192 bridge south to Fort Pierce)

o o

 Southern IRL (IRL south of Fort Pierce)
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e.

f.

g.

* Mosquito Lagoon
« Banana River

* Other — Please describe:

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

Yes

8. Which of the following describe the type of data collected by your monitoring program?

a
b.

®

> @ =

* Biological (e.g., plankton, catch data by species, sea turtle nesting)

« Habitat (e.g., submerged aquatic vegetation, hard bottom)

* Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)

» Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?
Water Quality

a.

Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. * Contaminants of Concern

Habitats

h. e« Seagrass

« Filter Feeders
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10.

11.

]
k.
.

m.

n.

« Living Shorelines

* Wetlands and Impounded Altered Marshes
« Spoil Islands

* Land Conservation

* Connected Waters and Watersheds

Living Resources

0.

p.

=

—

« Biodiversity

» Species of Concern

« Invasive Species

 Forage Fishes

» Commercial and Recreational Fisheries

* Harmful Algal Blooms

Please list key parameters measured by your program.

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.
b.

c
d.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)
* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer
* Biosolids and reclaimed water nutrient management

« Stormwater discharge to IRL

* Surface water volume restored to natural flow, groundwater and internal water flows
and loads

 Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
* Wet-dry atmospheric deposition of nitrogen and pollutants

« Types, concentrations, and loads of contaminants of concern
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12.

13.

14.

15.

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. e+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete, with a variable timestep approximating 5 years

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
The sampling follows standardized procedures

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes, upon request

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:
St. Johns River Water Management District (SJIRWMD)

Contact Information: (name, phone number, email address)

Chuck Jacoby, 386-546-5835, cjacoby@sjrwmd.com
Ron Brockymeyer, 386-329-4495, rbrockmeyer@sjrwmd.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)
Land use/land cover mapping to track changes in coastal wetland acreage

Monitoring Program Start Date: 1994  and Planned End Date: ongoing

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

SJRWMD has mapped land cover periodically from imagery back to 1943. The land cover
maps mostly are classified using a modified Florida Land Use/Land Cover and Forms
Classification System (FLUCCS). Since the 1994 mapping effort, methods have been
sufficiently consistent to support direct comparison of land cover between mapping years.
These mapping years are 1994, 1999, 2004, 2009, and 2014. Primarily using the codes for
Saltmarsh (6420) and Mangrove forest (6120), changes in the total cover of these combined
classes of wetland and changes in their individual areal extents can be discerned between
years. For example, trends in wetland loss and mangrove expansion can be documented.
These layers have been used for these purposes in the statewide Coastal Habitat Integrated
Mapping and Monitoring Program (CHIMMP).

In which sections of the IRL is your monitoring program focused?

a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e+ Central IRL (US-192 bridge south to Fort Pierce)

d. e Southern IRL (IRL south of Fort Pierce)

e. ¢ Mosquito Lagoon

f. Banana River

g. ¢ Other — Please describe:
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7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

Yes

8. Which of the following describe the type of data collected by your monitoring program?

a
b.

®

> a =~

* Biological (e.g., plankton, catch data by species, sea turtle nesting)

« Habitat (e.g., submerged aquatic vegetation, hard bottom)

* Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)

» Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

 Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation
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10.

11.

n.

* Connected Waters and Watersheds

Living Resources

0.

p.

=

—

« Biodiversity

» Species of Concern

« Invasive Species

 Forage Fishes

» Commercial and Recreational Fisheries

* Harmful Algal Blooms

Please list key parameters measured by your program.

Land cover/land use in acres

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

2 o

K.
l.

m.

* Total Maximum Daily Loads (TMDLS)

« Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

* Biological response

« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

* Number of septic conversions to advanced septic or sewer

« Biosolids and reclaimed water nutrient management

» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows

and loads
» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
« Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n.

0.

» Coverage (acres)

* Density
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12.

13.

14,

15.

p. < Species diversity
g. - Miles of living shoreline
r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete, with a 5-year timestep

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Accuracy assessments and other information are available in metadata at:
https://data-floridaswater.opendata.arcgis.com/search?grouplds=5abc29185336421990c247662271845f

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:
St. Johns River Water Management District (SJIRWMD)

Contact Information: (name, phone number, email address)

Chuck Jacoby, 386-546-5835, cjacoby@sjrwmd.com
Lori Morris, 386-329-4544, Imorris@sjrwmd.com
Lauren Hall, 321-409-2118, Ihall@sjrwmd.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Seagrass mapping and fixed transects

Monitoring Program Start Date: maps 1940-1943, transects 1994 and Planned End
Date: ongoing

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Seagrasses are mapped every 2—3 years. Mapping has been based on visual interpretation
of aerial photographs, primarily at a 1:24,000 scale but in some cases at a 1:10,000 scale.
Features on the aerial photographs were identified with the aid of stereoscopic analysis,
photo-interpretation keys, and ground truthing. Features were classified according to Florida
Land Use Cover and Forms Classification System (FLUCCS) codes as modified by the
SJIRWMD and South Florida Water Management District (SFWMD). Features were
delineated, and the resulting polygons were connected to create a GIS data layer for the areal
extent of seagrass. The accuracy of classifications has been evaluated for each map
generated since 1999.

Seagrasses in the IRL have been surveyed along fixed transects at a minimum of twice a year
(summer and winter) corresponding to times of annual maximum and minimum abundance.
In 1994, 73 sites were established, non-randomly, throughout the IRL with cooperation
between SJIRWMD and SFWMD, as well as local and state agencies. As of 2011, that number
had increased to 97 transects. The intent of the fixed transect sampling design is to sample
1) repeatedly at the same location along the same line, 2) quantitatively, 3) non-destructively,
and 4) rapidly.

In the field, each transect is delineated by a graduated line extending perpendicular to the
shoreline from the shore out to the deep edge of the seagrass canopy. At pre-designated
points along the line, standardized, non-destructive measurements are made within a 1-m?
guadrat divided by strings into 100 cells, each 10 cm by 10 cm. Measurements include:
1) species composition documented as the number of cells occupied by at least one shoot of
a species; 2) canopy height for each species; 3) percent cover for each species and for all
species combined; 4) percent cover of drift macroalgae and an index characterizing its
biomass; 5) a visual estimate of epiphyte biomass; 6) water depth; and 7) total transect length
(measured distance from shore to the deep edge of the seagrass canopy). Seagrass shoots
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are counted in a predetermined set of 10 cm by 10 cm cells as a measure of density that can
be used to generate a relationship between density and percent cover.

In which sections of the IRL is your monitoring program focused?

a.
b.
c

d.
e.

f.
g.

* Halifax River (2016 IRLNEP Planning Boundary Amendment)
* Northern IRL (IRL north of US-192 bridge in Melbourne)
 Central IRL (US-192 bridge south to Fort Pierce)
« Southern IRL (IRL south of Fort Pierce)
* Mosquito Lagoon

Banana River

* Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

Yes

Which of the following describe the type of data collected by your monitoring program?

a
b.

c
d.

o

> @ -

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

« Contaminants of Concern (e.g., plastics, herbicides)

Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?
Water Quality

a.
b.

C.

Impaired Waters
» Wastewater

« Stormwater
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10.

d. < Hydrology and Hydrodynamics

e. ¢ Llegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e« Filter Feeders

j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. e« Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

* Harmful Algal Blooms

Please list key parameters measured by your program.
Maps yield areal extent of seagrass (acres or hectares)

Transects yield:

* percent occurrence — total occurrence of seagrass is the number of 10-cm by 10-
cm cells that contain any species of seagrass (maximum = 100); occurrence for
each species is the number of 10-cm by 10-cm cells that contain that species of
seagrass (maximum = 100); cells containing multiple species will be counted
multiple times (one time for all seagrass and one time for each species)

* percent cover — an estimate (from 0-100%) of the total cover of all species of
seagrass within the 1-m? quadrat made by visualizing all the seagrass “pushed” to
completely fill cells or create dense coverage in one corner of the 1-m? quadrat,
with each completely full cell representing one percent cover; this total cover is
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multiplied by the estimated proportional contributions of each species if there are
two or more to yield percent covers for individual species

» canopy height — recorded in centimeters, for each species present by using fingers
to “comb” blades vertically next to a
f Blades are “combed” with fingers vertically up alongside a graduated surface
(this could be the side of a quadrat or underwater slate marked in cm
increments). A composite measure of the blades is made to the nearest cm.
Most blades tend to reach a similar maximum length, those few extra-long
blades (<5% of the total number of blades) should be excluded.

» Shoot counts — from eight fixed cells of the 100 10-cm by 10-cm cells.
f A minimum of 5 quadrats with shoot counts per site, with at least two
shoot counts occurring in the Dense Zone and at the edge of seagrass bed
(for both the edge of the total canopy and the edges for Halodule wrightii,
Syringodium filiforme, Ruppia maritima, Thalassia testudinum and all
Halophila species)
f If the total visual seagrass estimate is 3% or less, all shoots in all cells

need to be counted by species.
Drift Macroalgae:

» Percent occurrence, biomass estimate, and canopy height.
» Percent occurrence — the number of the 10-cm by 10-cm cells that contain drift

algae (maximum = 100); count each cell that contains drift algae.
» Biomass estimate — based on the following scale from 0 to 5. See Appendix 5 for

more details and examples.

f O0-noalgae

1 - <10 cells of only single strands
2- 0 FHOOV RI RQO\ VLQJOH VWUDQGV
3 — “tumble weed” clumps <50 cells
4—-3WXPEOH ZHHG ™ FOXPSV - FHOOV EXW FDQ VWLOGC

~ ~h ~h

f 5—"tumble weed” clumps 100 cells, cannot see the bottom

« Drift algae canopy height — measure the height of the drift algae from the sediment
to the top of the drift algae.
* Caulerpa species (C. prolifera, C. sertularioides, and C. mexicana, etc.): Percent

occurrence and percent cover.

» Percent occurrence — the number of 10-cm by 10-cm cells that contain Caulerpa
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species (maximum = 100); count each cell that contains a rooted Caulerpa
individual. Note all species name on datasheet and in field book comments.

» Percent cover — an estimate (from 0-100%) of the overall Caulerpa cover (all
species included as one) present within the 1-m? quadrat, not an exact count.
Visualize all the Caulerpa species in the 1-m? quadrat “pushed” to one corner until it
resembles a dense coverage (completely full cells). Each completely full cell equals
one percent cover. The total count of Caulerpa “coverage” in the 100 cells is then
the percent cover.

* Epiphyte loading on Halodule wrightii (H.w.) — refer to Epiphyte Photo Index (EPI).

The 1-5 scale is a photographic reference of different “levels” of epiphyte loading
(epiphyte biomass per seagrass biomass). See Myers and Virnstein (2000) for
further details on epiphyte loadings.
f Select a few representative H.w. blades (do not pull out of sediment).
f By comparing to the EPI, the general category (1-5) should be picked first
(check that both higher and lower alternatives have been eliminated).
f If possible, select a sub-category (a-e)
f Important considerations:
o Length and width of seagrass blades (affects seagrass biomass)
o Estimate the whole blade, not just fuzz on tip, and both sides
o0 Type of epiphyte (a fine film over the entire blade may add up to a
heavy loading).
0 Make a note in the field book comments if calcareous epiphytes are
present. These should not be incorporated into the assigned EPI

category.
Water quality field parameters

. Using a multiparameter sonde at 0.5 m from the surface. If water depth
is less than 1m, move the boat out to a minimum of 1m depth.

. Collect a water sample for color and turbidity analysis in the lab (if
applicable).
. Photosynthetically Active Radiation (PAR)— XVLQJ D /L&RU & VSKHUL

guantum sensor, three PAR readings are taken simultaneously at 20 cm below
surface, 50 cm below surface, and canopy height (30 cm up from the sediment
surface for depths of 1.8 m or less; a fixed 1.5 m below surface for depths
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greater than 1.8 m).

11. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

o o

K.
l.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)
* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

* Number of septic conversions to advanced septic or sewer
* Biosolids and reclaimed water nutrient management
« Stormwater discharge to IRL

* Surface water volume restored to natural flow, groundwater and internal water flows
and loads

 Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
» Wet-dry atmospheric deposition of nitrogen and pollutants

« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

o

L T

=

S.

» Coverage (acres)

* Density

 Species diversity

« Miles of living shoreline

 Acres in conservation, management, and public use

* Regional watershed planning and project integration

Living Resources Indicators

t.
u.

V.

w.

« Pelagic and benthic community diversity
* Population status
* Population trends

* Population Recovery
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X. < Rare, threatened, endangered, and endemic species identification
y. « Exotic and invasive species population reduction and removal
z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

12. Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete, with timesteps of 2 years for mapping and 6 months for transects

13. How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Field check in attached SOP (Sg_SOP.pdf)

1. Fill out the SeagrassDataEntry_QA.xlIsx —fill in which set you're going to QA.
2. Open the corresponding Transect_Datasheets pdf and Database Export file. Files:
Located on Sharepoint, in Water Resource Information, in Seagrass

Database Export file is organized by site# then SampleDate then DIST (where we do our
guadrats; Om on the datasheet is the same as 0.5m in the database, Om in the database is just a

placeholder).

X Transect Datasheets folder: scanned copies of all the datasheets in pdf form. Includes
winter and summer sets (hamed YYYYSUM or YYYYWIN) as well as the old monthly
monitoring (named YYYYMM). Ignore anything else (like the Manatee folder). Please
DO NOT make any changes or add comments to the PDFs. Treat them like a “Read
Only” file.

x SeagrassDatasheetQAForm.xlIsx — where you will record your questions/corrections; you
can save a copy of this file to your computer or OneDrive to make it easier for multiple
people to work on at once; when you're all done, just drop it in the CompletedQA folder
on Sharepoint so we can use it.

Open pdf for the dataset you are QA-ing.
Working top to bottom on the datasheet:
Are all the fields at the top of the datasheet filled out? Site name, tx #, date, time, etc.
Tx Edge:
x Check that the distances recorded as the transect edges meet the definition of an edge
(see below)
0 There can be two tx edges if a Halophila bed is also present. You would include
a Halophila edge if it extends out past where the canopy species (H.w., S.f., T.t.,
or R.m.) edge is.
x Definition for the tx edge:
o If the seagrass coverage (counted percent cover) abruptly drops off (% cover =
1% or less) record this distance as the edge or

o Ifthe “bed” continues at a sparse density (less than 1% cover or less than
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approximately 30 shoots/m?) for more than 30 m, record the distance of the
guadrat before the 30m sparse bed begins as the edge. For example, if you have
a % cover of 10% at 80m, 1% at 90m, 0.5% at 100m, 0.25% at 110m and 0.5%
at 120m, record 90m as the edge of the seagrass transect.

Drift Algae:
X Are the drift algae biomass categories appropriate for algae percent cover? If there is an
error, make a comment on the SeagrassDatasheetQAForm.xIsx.

Biomass estimate — based on the following scale from 0 to 5.

0 - no algae

1 - <10% cover of only single strands

2- FRYHU RI RQO\ VLQJOH VWUDQGYV

3 - “tumble weed” clumps <50% cover

4-3WXPEOH ZHHG™ FOXPSV = FRYHU EXW FDQ VWLOO VHH

5 - “tumble weed” clumps 100% cover, cannot see the bottom.

Caulerpa:
X FYI: % Occurrence used to be called “actual” on the old datasheets (and has always been

called “COV” in the database). % Cover used to be called “vis” on the old datasheets (and
has always been called “VIS” in the database).

X The % occur must be greater than or equal to the cover, i.e. the cells cannot be more than
100% full.

X The Caulerpa % cover and the total SG % cover cannot be more than 100% when added
together.

X Make any comments on the SeagrassDatasheetQAForm.xIsx for Christy or Mel to check
later.

Seagrass - % occurrence:
X FYI: % occurrence used to be called % cover on older datasheets and still in the

database (appears as COV on the database Excel spreadsheet).

x Does your individual species percent occurrence and total percent occurrence make
sense? l.e. your total percent occurrence cannot equal 100 if your individual species add
up to <100. However, your individual species CAN add up to more than 100% when
multiple species share a square.

x If Halodule wrightii is present, are the epiphytes filled out? Also, epiphytes cannot be 0.

X Make any comments on the SeagrassDatasheetQAForm.xIsx for Christy or Mel to check
later.

Seagrass — % cover:
X FYI: % Cover used to be called Visual on older datasheets but will be in the same

location as % cover is now (it will also be called VIS on the database Excel file)

X Individual SG species percent covers may not add up to more than 100%.

x If there are multiple species, be sure to check that all parameters (% Cover, %
Occurrence, Canopy Height, and shoots — if applicable) are completed and in the correct
species row.

X Shoot counts “can” be used to see if the % cover makes sense. This method works best
when there’s a total shoot count. It can be used when there’s the 8 squares; the % cover
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just might vary more because the 8 squares are not always a good representation of the
whole quadrat.

o Ifthere’s a total shoot count, take that number and divide it by the number of
shoots you would expect to fill a full square for that species (see table below).
For example, if the total H.w. shoot count is 39 and we say that around 50 shoots
is a full square, it'd be 39/50 = % cover

o Ifit's the eight squares, add up all eight, multiple by 12.5, divide by 100, then
divide that by your full square species shoots value. For example, if the eight H.e.
shoot counts are 5, 8, 23, 10, 0, 4, 8, and 9, it would be
(5+8+23+10+0+4+8+9)*12.5 = 837.5; 837.5/100 = 8.375; (8.375/30)*100 = ~28%
cover (so somewhere in that ballpark is good).

X Make any comments on the SeagrassDatasheetQAForm.xIsx for Christy or Mel to check
later.

When you find an error or something you have a question about, take the following steps in Excel:

a.

b
c.
d.
e

Click on the cell in question.

Click on the Insert tab.

Click on the Comment button on the Toolbar and type in the comment.

Hit the Send button to complete.

If you want to check what you've entered, go to the Review tab. Select “Show
Comments” and they should appear on the right side of your screen.

14.1s your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?

Data will be shared upon request

15. Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
Sg_SOP.pdf
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One Lagoon Monitoring Plan  Questionnaire

Organization Name:
St. Johns River Water Management District (SJIRWMD)

Contact Information: (name, phone number, email address)

Chuck Jacoby, 386-546-5835, cjacoby@sjrwmd.com

Margie Lasi, 386-329-4825, mlasi@sjrwmd.com

Lauren Hall, 321-409-2118, Ihall@sjrwmd.com

Courtney Crickett, 386-312-2315, crickett@sjrwmd.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Indian River Lagoon Atmospheric Depaosition Sampling

Monitoring Program Start Date: 2001 and Planned End Date: depends on IRL Council funding

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Samples to estimate wet and dry deposition of key compounds are taken at the IRL Clean Air
Status and Trend Network (CASTNET) station at Coconut Point near Sebastian Inlet (IRL141;
27°50'57” north, -80°27'19” west). Some temporal data gaps exist due to interruptions in
funding. Procedures for wet deposition closely follow those of the National Atmospheric
Deposition Program (NADP) network (http://nadp.slh.wisc.edu/ntn/). Annually, Wood
Environment & Infrastructure Solutions, Inc. (Wood) reports the weekly, monthly, and annual
estimates of nutrient loading via wet and bulk (wet + dry) atmospheric deposition directly onto
the lagoon. These estimated loads are considered when formulating total maximum daily
loads (TMDLS).

SJRWMD maintains the two rain gauges, wet deposition collector, and data telemetry system
at the site, as well as analyzing samples for wet deposition. Every Tuesday around 9:00 am
Eastern Standard Time (10:00 am Daylight Saving Time), a subcontractor retrieves the wet
deposition bucket from the N-CON Systems collector, caps the bucket, and replaces it with a
clean bucket. On-site measurements are collected and recorded, including volume of rain in
the rain gauges, a code for weather, and other meteorological metrics (for complete list see
section 10 below). Protocols for sample collection and processing (including blanks) are fully
described in the attached file (PM-PROJ DIST St Johns River Water Management
District. FSOP_FY2020.pdf; Palm Bay Appendix, Section 3). About once a quarter and where
rain volume allows, a field duplicate is collected. On the day of collection, samples are
packaged under wet ice inside a cooler and shipped via overnight delivery to the SIRWMD
laboratory. Samples are analyzed for dissolved nitrogen and phosphorus species, alkalinity,
specific conductivity, chloride, sulfate, pH, and total major and minor metals (for complete list
see section 10 below). In addition, weekly samples to characterize dry deposition of
phosphate are collected via single-stage filter packs that filter 20 L of air per minute, with filters
analyzed by a laboratory contracted to Wood.
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6. In which sections of the IRL is your monitoring program focused?

a.

e o

f.

g.

* Halifax River (2016 IRLNEP Planning Boundary Amendment)
* Northern IRL (IRL north of US-192 bridge in Melbourne)

* Central IRL (US-192 bridge south to Fort Pierce)

« Southern IRL (IRL south of Fort Pierce)

* Mosquito Lagoon

Banana River

Other — Please describe:

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

Yes

8. Which of the following describe the type of data collected by your monitoring program?

o

=3

o

> @ -

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.g., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

* Geological (e.g., bathymetry, sediment type)

« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. < Wastewater

Cc. e« Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Legacy Loads and Healthy Sediments
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10.

11.

f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e« Filter Feeders

j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. e« Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

* Harmful Algal Blooms

Please list key parameters measured by your program.

Field data include time of collection, a code for weather, air temperature, percent cloud cover,
wind direction, wind velocity, identification for the bucket, volume in the rain gauges, and
additional comments (potential contamination, equipment problems, etc.).

Data on processing include time of filtration, volume of rain in the bucket, compound
identification number (CID number) for reagents, date and time of decontamination, and
volume of the sample.

Continuous data are telemetered for precipitation, wind direction with a standard deviation,
wind speed, temperature, difference in temperature between sensors at two heights (delta
temperature), relative humidity, solar radiation, wetness, air flow through the filter pack, and
ozone concentration.

Laboratory analytes include alkalinity/conductivity, hardness (calculated), dissolved sulfate
(SO4D), pH, dissolved total phosphorus (TPD), dissolved orthophosphate (PO4D), dissolved
total Kjeldahl nitrogen (TKND), dissolved ammonium (NH4D), dissolved nitrate + nitrite
(NOxD), and total major and minor metals.

Additional information (including reporting units, MDLs, PQLSs, etc.) is available in the attached
file IRLATM_IRL141 Analyte Info.xlsx).

Which of the following CCMP indicators are addressed by key parameters you listed above?
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Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)
c. +Reasonable Assurance Plans (RAPSs)
d. < Numeric Nutrient Criteria

e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge
* Number of septic conversions to advanced septic or sewer
* Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows

and loads
k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
I.  «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)

0. e Density

p. < Species diversity

g. e« Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events
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12.

13.

14.

15.

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Meteorological data are continuous. For other data, the sampling frequency is weekly, and
the data are mostly discrete, except for rainfall that is reported as daily totals.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Field audits are conducted annually by SIRWMD to ensure adherence to standard operating
procedures in the Field SOP (PM-PROJ_DIST St Johns River Water Management
District_FSOP_FY2020.pdf; Palm Bay Appendix, Section 3). Rainfall data (from the tipping
bucket rain gauge) are collected and validated following SIRWMD’s hydro-meteorological
standard operating procedures. SJRWMD also performs QA/QC procedures per the attached
Summary_Lab_QA_Protocols_6-30-20.pdf. Other procedures are documented in a QAPP
prepared for the CASTNET network by Wood (see attached files).

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included
Attachments:

Analyte Information (IRLATM_IRL141 Analyte Info.xlIsx)

District Field Standard Operating Procedures (PM-PROJ_DIST St Johns River
Water Management District FSOP_FY2020.pdf)

Summary of Lab’s analysis and data QA/QC procedures
(Summary_Lab_QA Protocols_6-30-20.pdf)

Ten (10) CASTNET QAPP documents
Included below:
Locator map

Site ground-view
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Location of CASTNET/SIJIRWMD wet/dry deposition station (IRL141).
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Ground view (from the south side) of CASTNET/SJRWMD wet/dry deposition site (IRL141).
Photo credit: Charles Vogt, Florida Dept. of Health at Indian River County.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:

Fish and Wildlife Research Institute, Florida Fish and Wildlife Conservation Commission

Contact Information: (name, phone number, email address)
Laura Yarbro, 727-896-8626, laura.yarbro@myfwc.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)
EPA National Coastal Condition Assessment (NCCA) 2020

Monitoring Program Start Date: 6/1/2020 and Planned End Date: _9/30/2020

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

As part of the NCCA 2020, our staff will visit one site in the Mosquito Lagoon to sample surface
water, surface sediments and fish. These samples will be sent to EPA contract laboratories
for chemical analyses. While on site, we will collect physical data, including salinity, water
temperature, dissolved oxygen, pH, light attenuation, and a Secchi disk reading.

Chemical analyses include dissolved and particulate nutrients, chlorophyll-a, microcystins,
enterococci levels, total alkalinity for water samples. Sediment analyses will include particle
size, organic content, sediment chemistry, sediment toxicity, and sediment contaminants
(pesticides, PAHs, heavy metals). In addition, the benthic invertebrate community will be
identified. Fish will be collected for whole body contaminants analyses, and analysis of muscle
tissue for mercury levels. A report and the data will be released by EPA once all analyses are

completed and QA has been finished.

In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e Central IRL (US-192 bridge south to Fort Pierce)

Q

« Southern IRL (IRL south of Fort Pierce)

®

* Mosquito Lagoon
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f.

g.

* Banana River

* Other — Please describe:

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?
The site is called NCA20 FL-10064 and it is located at 28.8461 N, -80.7905 W.

8. Which of the following describe the type of data collected by your monitoring program?

a.
b.

C.

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
« Human Use (e.qg., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Not sure how to answer all of the following:

Water Quality

a.

Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass
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10.

11.

i. e« Filter Feeders

j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
[.  «Spoil Islands

m. e« Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. e Biodiversity

p. < Species of Concern

g. e Invasive Species

r. e« Forage Fishes

s. e+ Commercial and Recreational Fisheries

t. ¢ Harmful Algal Blooms

Please list key parameters measured by your program

Please see https://www.epa.gov/nationaguaticresourcesurveys/ncca

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. < Basin Management Action Plans (BMAPS)
c. *Reasonable Assurance Plans (RAPS)

d. < Numeric Nutrient Criteria

e. e Biological response

.

« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. < Number of septic conversions to advanced septic or sewer
h. < Biosolids and reclaimed water nutrient management
i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
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12.

13.

14,

and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
[.  +Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. <« Species diversity

g. e« Miles of living shoreline

r. < Acres in conservation, management, and public use

s. e+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. « Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete, one visit, one time

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

https://www.epa.gov/nationalquatieresourcesurveys/ncca

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes, these data will be publicly available once released by EPA.
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15. Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:

U.S. Geological Survey, Wetland and Aquatic Research Center, Sirenia Project.

Contact Information: (name, phone number, email address)

Daniel H. Slone
dslone@usgs.gov
352-264-3551

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Health Effects and Behavioral Response of Florida Manatees (Trichechus manatus
latirostris) to Persistent Algal Bloom and Associated Loss of Seagrass Resources in Brevard
County, Florida

Monitoring Program Start Date: _ 2011 and Planned End Date: _ 2022__

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

We are capturing manatees in the northern IRL area and conducting health
assessments to rate body condition and collect biomedical samples. Gut samples will be
analyzed for microbiome profiles to quantify levels of detrimental bacterial strains and
perform manatee immune-marker panels to assess pathways stimulated by pathogens,
stress, or chronic illness.

Following health assessments, released manatees are monitored with Global Positioning
System (GPS) telemetry tags to track manatee movements and behaviors, and to identify
foraging, travelling, resting, and other use areas. These data will be used to survey habitat
used by tagged manatees to identify seagrass and macroalgal species assemblages in
manatee foraging areas.

We are documenting available submerged aquatic vegetation (SAV) and physical
environmental factors, such as depth, temperature and substrate in areas associated with

manatee use with our “Quad-Cam” underwater imager

In which sections of the IRL is your monitoring program focused?
a. e Halifax River (2016 IRLNEP Planning Boundary Amendment)

b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
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c. e Central IRL (US-192 bridge south to Fort Pierce)
d. < Southern IRL (IRL south of Fort Pierce)

e. «Mosquito Lagoon

f. e« Banana River

g. e Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

Yes, but they are not ready for release at this time.

. Which of the following describe the type of data collected by your monitoring program?

a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)

b. < Habitat (e.g., submerged aquatic vegetation, hard bottom)

c. e+ Physical Oceanographic (e.g., water temperature, currents, erosion)

d. -+ Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. «Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)

g. < Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. « Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?
Water Quality

a. e*Impaired Waters

b. < Wastewater

Cc. e« Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Llegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern
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10.

11.

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. <« Species of Concern

g. e Invasive Species

=

 Forage Fishes

s. e« Commercial and Recreational Fisheries

—

* Harmful Algal Blooms

Please list key parameters measured by your program.
Water depth, submerged aquatic vegetation density and species assemblages. Manatee

locations, manatee body condition and health parameters. Manatee individual identification.

Which of the following CCMP indicators are addressed by key parameters you listed
above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. < Basin Management Action Plans (BMAPS)
c. +Reasonable Assurance Plans (RAPSs)

d. e+ Numeric Nutrient Criteria

e. e Biological response

-

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. * Number of septic conversions to advanced septic or sewer
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12.

13.

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j. * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. <« Species diversity

g. -« Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?
Mostly discrete, except telemetry locations @ 15 min interval, and continuous sonar data

during field sampling.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link,
describe briefly, or attach.

Telemetry data processed through custom R script to filter for excessive speed or GPS
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error. Sonar depth data compared to manual depth sampling at sampling stations.

contact: dslone@usqgs.gov

Manatee health data are collected and processed with standardized protocols, and analyses
are run with control samples and compared to existing data.

contact: mhunter@usgs.gov

Manatee photo-identification data are matched independently by two analysts before being
accepted for inclusion in the database.

contact: ateague@usgs.qov

14. Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes, for collaboration. After publication it will be publicly released.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.

Seagrass loss in the northern Indian River Lagoon and Banana River has been so extensive that
manatees were observed feeding in locations that were so shallow that they were partially
exposed. (USGS Photo)
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USGS is working with partners to conduct health assessments on manatees in the DeSoto Park
canal. Captured manatees are fitted with Argos satellite-linked GPS tags to record their
movements and assess habitat use. Field observations of tagged manatees and habitat surveys

will show forage preferences. (USGS Photo)

A274



One Lagoon Monitoring Plan Questionnaire

1. Organization Name:
USGS Caribbean-Florida Water Science Center

2. Contact Information: (name, phone number, email address)

David Sumner

3. Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

USGS Cooperative Water Program

4. Monitoring Program Start Date: See Table Below and Planned End Date: None

5. Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.
The USGS maintains a network of continuous monitoring stations on tributaries to the IRL.
This includes water level and, in most cases, discharge. This work is in cooperation with the
SJRWMD. Currently there are no water quality data being collected by the USGS at these
sites but has been in the past. Past parameters include Nitrate, Temperature, Specific
Conductance, as well as Precipitation. The period of record varies by site but this data has
been provided intermittently for 27-71 years. Below is a table of sites with the date of the

earliest data collected.

Station Number ) Begin
Station Name Parameter
Lat/ Long Year
291323081010500 HALIFAX RV AT MAIN ST BRIDGE AT 2019 Water Level only during periods of FEMA
29.22225000 -81.02001940 DAYTONA BEACH, FL Mission Assignments
02248380
HAULOVER CANAL NEAR MIMS, FL 1995 Water Level, Discharge
28.73638079 -80.75477300
02249007 EAU GALLIE RIV AT HEATHER GLEN CIR AT .
1991 Water Level, Discharge
28.12695888 -80.64672050 MELBOURNE, FL
02249500
CRANE CREEK AT MELBOURNE, FL 1951 Water Level, Discharge
28.07946057 -80.62949830
02250030 Water Level, Discharge
TURKEY CREEK AT PALM BAY, FL 1981
28.01724054 -80.59588719
02251500 NORTH PRONG SAINT SEBASTIAN RIVER 1087 Water Level, Discharge
27.85613569 -80.52422000 NEAR MICCO, FL
02251767 Water Level, Discharge
FELLSMERE CANAL NEAR MICCO, FL 1991
27.83058119 -80.53422030
02251000 SOUTH PRONG ST SEBASTIAN RIVER NEAR 1093 Water Level, Discharge
27.76947258 -80.50588680 SEBASTIAN, FL
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02251800

INDIAN RIVER AT WABASSO, FL 1969 Water Level
27.75447297 -80.42755160
02253000 Water Level, Discharge
MAIN CANAL AT VERO BEACH, FL 1949
27.64780983 -80.40560700
02253500 Water Level, Discharge
SOUTH CANAL NEAR VERO BEACH, FL 1950
27.60447790 -80.38657900
02276998 WL, DISCH, TEMP, SP. COND, TURB, FDOM,
ST LUCIE CANAL ABV S-80, NR STUART, FL 2017
27.10866667 -80.28725000 PH, DO, CHLO/BGA
02277100 ST LUCIE RIVER AT SPEEDY POINT, 1997 Water Level, Temperature, Salinity, Sp.
27.20227000 -80.25865920 STUART, FL Conductance (2007)
02277110 ST LUCIE ESTUARY AT A1A (STEELE PT), 1997 Water Level, Temperature, Salinity, Sp.
27.19977036 -80.20671300 STUART, FL Conductance (2006)
270715080161000 ST LUCIE CANAL DNS OF I-95 BRIDGE NR 2017
27°-07-14.43" ] 80°-16'-11.89" STUART, FL
271020080153300 SO FORK ST LUCIE RIVER AT SR 714 NR 1977
27°-10'-26.26" / 80°-15'-34.42" PALM CITY, FL
271236080163700 NORTH FORK ST LUCIE RIVER AT STUART, 2017
27°-12'-44.21" | 80°-16'-27.79" FL

6. In which sections of the IRL is your monitoring program focused?

a. e Halifax River (2016 IRLNEP Planning Boundary Amendment)

b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. e+ Mosquito Lagoon

f. < Banana River

g. e Other — Please describe:

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

No specific study area.

8. Which of the following describe the type of data collected by your monitoring program?

a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)

b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)

13

« Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

®

A276

» Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)




f. «Human Use (e.g., fishing, scuba diving, military use)
g. -« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)
h. < Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. e« Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e+ Llegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

* Harmful Algal Blooms
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10. Please list key parameters measured by your program.

11. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. < Basin Management Action Plans (BMAPS)

c. +Reasonable Assurance Plans (RAPSs)

d. < Numeric Nutrient Criteria

e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. < Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status
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12.

13.

14.

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Near real-time continuous with frequencies varying from 15 minutes to hourly.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
Parameters are field verified every two months or sometimes more frequently. If necessary,

corrections are applied.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

All data collected by the USGS is available online via the following web link:
https://maps.waterdata.usgs.gov/mapper/index.html

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:

University of Central Florida, Marine Turtle Resear  ch Group

Contact Information: (name, phone number, email address)
Dr. Kate Mansfield, 407 -823-4431, kate.mansfield@ucf.edu

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

UCF Marine Turtle Research Group Long -Term In-Water IRL Monitoring Program
Monitoring Program Start Date: _ 1982 and Planned End Date: __n/a

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

We sample twice a month, year round for sea turtles in the IRL. We set ~1/2 km long
tangle nets on the east side of the IRL about a km  or two south of the Sebastian Inlet.
Net soak time is 3 hours and we sample (blood, tiss ue, scute, diet, tumor, basic
morphometrics) for every sea turtle captured in the net. We also collect ambient
environmental data (water/air temp, salinity, pH, w  ind) at the site of net set). All turtles
are worked up onboard a boat and released back to t he IRL. This is a long -term

monitoring program that has consistently sampled th € same region since 1982.

In which sections of the IRL is your monitoring program focused?
a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. < Mosquito Lagoon

f. e« Banana River

g. ¢ Other — Please describe:
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7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

We can provide a general latitude and longitude for the location of our sampling site.

8. Which of the following describe the type of data collected by your monitoring program?
a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)
c. e+ Physical Oceanographic (e.g., water temperature, currents, erosion)
d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)
e. «Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)
g. < Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)
h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes

I. < Spoil Islands
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10.

11.

m. < Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

« Harmful Algal Blooms

Please list key parameters measured by your program.

Sea turtle morphometrics, disease ecology (viral lo ad in blood), genetic diversity
(blood/tissue), body condition indices, injuries, f oraging ecology (diet via lavage or
stable isotope analyses), animal movement (viatele  metry, mark recapture), population
demographics (mark recapture analyses). All data/sa mples are used to understand
changes in the IRL sea turtle aggregations over tim e (genetic stock structure, broad

health indices/indicators/disease presence, foragin g ecology, etc.).

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)
c. +Reasonable Assurance Plans (RAPSs)

d. e+ Numeric Nutrient Criteria

e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge
g. * Number of septic conversions to advanced septic or sewer
h. «Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL
j-  * Surface water volume restored to natural flow, groundwater and internal water flows
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12.

13.

14.

and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
[.  +Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. <« Species diversity

g. e« Miles of living shoreline

r. < Acres in conservation, management, and public use

s. e+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. « Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

We sample twice a month year -round, weather (and pandemics) allowing.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
We maintain a lab database that is currently under renovation. All data are entered and

verified by a second person.

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?
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15.

Our data require federal and state endangered speci  es permits. We would consider this
on a case by case basis since our permits limit the amount of samples we may collect.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.

Attached to email.
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One Lagoon Monitoring Plan Questionnaire

Organization Name: University of Florida

Contact Information: (name, phone number, email address):
Edward J. Phlips, 352-273-3603, phlips@ufl.edu

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs).

Indian River Lagoon Microalgae and Harmful Algal Bloom Monitoring — funded by IRLNEP
Contract IRL2019-23

Monitoring Program Start Date: 1997 and Planned End Date: 2024

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Continuous time series from 1997 to current. Discrete in situ sampling. Twice monthly. Multiple
representative fixed sampling sites from the central IRL to Titusville, central Banana River,
northern Banana River, southern Mosquito Lagoon and central Mosquito Lagoon.
Parameters: Phytoplankton composition, biovolume, biomass (carbon) (Inverted microscopy
analysis, plus fluorescence microscopy analysis for picoplanktonic phytoplankton).
Temperature, salinity, oxygen top and bottom of water column. Secchi disk depth
Chlorophyll a

Quantitative model development of phytoplankton dynamics and driving factors

In which sections of the IRL is your monitoring program focused?
a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)

b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e« Central IRL (US-192 bridge south to Fort Pierce)

d. e Southern IRL (IRL south of Fort Pierce)

e. < Mosquito Lagoon

f. Banana River

g. e Other — Please describe:
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7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

8. Which of the following describe the type of data collected by your monitoring program?
a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)

b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)

o

« Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. «Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)

g. < Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes

I. < Spoil Islands
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10.

11.

m.

n.

* Land Conservation

* Connected Waters and Watersheds

Living Resources

0.

p.

=

—

« Biodiversity

» Species of Concern

« Invasive Species

* Forage Fishes

« Commercial and Recreational Fisheries

« Harmful Algal Blooms

Please list key parameters measured by your program.

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

* Biological response

« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer

« Biosolids and reclaimed water nutrient management

» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows

and loads

» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
» Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators
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12.

13.

14.

15.

n. e« Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. e Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?
Continuous time series from 1997 to current. Discrete in situ sampling. Twice monthly. Multiple
representative fixed sampling sites from the central IRL to Titusville, central Banana River,

northern Banana River, southern Mosquito Lagoon and central Mosquito Lagoon.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

EPA certification through existing IRLNEP monitoring contract

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes, provided basic collaboration and communication

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name: Volusia County Environmental Management

Contact Information: (name, phone number, email address)
Kelly Young 386-736-5927 x12096 kyoung@volusia.org

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)
VC UEC Halifax River Project

Monitoring Program Start Date: 12/03/1991 and Planned End Date: Ongoing

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

This program started in 1991, and included monitoring of 20 stations from the Flagler/Volusia
County line south to Ponce Inlet. Initially stations were sampled on a monthly basis, but were
decreased to quarterly monitoring in 2000. Fifteen stations are currently sampled on a bi-
monthly basis. Field monitoring includes the use of a YSI sonde and grab sampling
techniques following DEP and SJIRWMD protocols. Samples are shipped overnight to the
SIJRWMD laboratory in Palatka. Sample processing and QA/QC are performed at the

laboratory.

In which sections of the IRL is your monitoring program focused?
a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. e+ Mosquito Lagoon

f. e« Banana River

g. e Other — Please describe:
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7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

Yes

8. Which of the following describe the type of data collected by your monitoring program?
a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)
c. e« Physical Oceanographic (e.g., water temperature, currents, erosion)
d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)
e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)
g. < Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)
h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes

I. < Spoil Islands
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m. < Land Conservation
n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

« Harmful Algal Blooms (we collect algae bloom samples and ship to UF for identification)

. Please list key parameters measured by your program.
Air temperature

Cloud cover

Wind velocity

Wind direction

Weather (code)

Chlorophyll a, corrected for pheophytin
Chlorophyll a, uncorrected for pheophytin
Chlorophyll b

Chlorophyll ¢

Pheophytin a

Chlorophyll/Pheophytin ratio

Dissolved oxygen

Dissolved oxygen saturation

pH

Salinity

Specific conductance

Water temperature

True Color

Nitrogen, ammonia as N

Nitrogen, Nitrite (NO2) + Nitrate (NO3) as N
Nitrogen, Kjeldahl

Phosphorus as P
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Phosphorus, orthophosphate as P
Total Suspended Solids (TSS)
Turbidity

Secchi depth

Total depth

Additional parameters at some stations include:
Hardness by calculation
Alkalinity
Sulfur, sulfate as SO4
Chloride
Dissolved Organic Carbon (DOC)
Total Organic Carbon (TOC)
Total Dissolved Solids (TDS)
Volatile Suspended Solids (VSS)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Sodium
Silicon
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Silica
Silver
Strontium
Thallium
Vanadium

Zinc

. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e Total Maximum Daily Loads (TMDLS)

b. < Basin Management Action Plans (BMAPS)

c. *Reasonable Assurance Plans (RAPS)

d. < Numeric Nutrient Criteria

e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

g. * Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)
0. e Density
p. <« Species diversity

g. e« Miles of living shoreline

=

« Acres in conservation, management, and public use

s. < Regional watershed planning and project integration
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12.

13.

14.

15.

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete, bi-monthly

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
QA/QC officers at the SIRWMD laboratory in Palatka QC all data and results.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes, and the data is also available in the state’s WIN database.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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6.

One Lagoon Monitoring Plan Questionnaire

Organization Name:

Volusia County Environmental Management

Contact Information: (name, phone number, email address)
Kelly Young 386-736-5927 x12096 kyoung@volusia.org

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

VC NIRL Mosquito Lagoon Project
Monitoring Program Start Date: 10/17/1988 and Planned End Date: Ongoing

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

The Mosquito Lagoon Project started in 1988, and included monitoring of 20 stations from just
south of Ponce Inlet south throughout the lagoon north of Haulover canal. Initially stations
were sampled on a monthly basis, but were decreased to quarterly monitoring in 2000. Five
stations are currently sampled on a bi-monthly basis. Note that 5 other stations are sampled
monthly by Volusia County on behalf of SIRWMD.

In 2011, a station at Turnbull Creek at US1 bridge in Oak Hill (IRLTBC) was added to the
project and was at that time sampled on a quarterly basis. Today this site is sampled monthly
and is collected on behalf of the SIRWMD. Volusia County added an additional 2 stations
nearby at manmade canals and ditches that are sampled bi-monthly. Together, these 3
stations are at the northernmost end of the Indian River Lagoon and are separate of Mosquito
Lagoon. Field monitoring includes the use of a YSI sonde and grab sampling techniques
following DEP and SJRWMD protocols. Samples are shipped overnight to the SIRWMD

laboratory in Palatka. Sample processing and QA/QC are performed at the laboratory.

In which sections of the IRL is your monitoring program focused?
a. e Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. < Central IRL (US-192 bridge south to Fort Pierce)

d. e« Southern IRL (IRL south of Fort Pierce)
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e. «Mosquito Lagoon
f. e« Banana River

g. e Other — Please describe:

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

Yes

8. Which of the following describe the type of data collected by your monitoring program?
a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
b. < Habitat (e.g., submerged aquatic vegetation, hard bottom)
c. e« Physical Oceanographic (e.g., water temperature, currents, erosion)
d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)
e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)
g. e« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)
h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. ¢ Impaired Waters

b. «Wastewater

Cc. e« Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Llegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern
Habitats

h. e« Seagrass
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10.

i. e« Filter Feeders

j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
[.  «Spoil Islands

m. e« Land Conservation

n. < Connected Waters and Watersheds

Living Resources

0. e Biodiversity

p. < Species of Concern

g. e Invasive Species

r. e« Forage Fishes

s. e+ Commercial and Recreational Fisheries

t. « Harmful Algal Blooms (we collect algae bloom samples and ship to UF for identification)

Please list key parameters measured by your program.
Air temperature
Cloud cover
Wind velocity
Wind direction
Weather
Chlorophyll a, corrected for pheophytin
Chlorophyll a, uncorrected for pheophytin
Chlorophyll b
Chlorophyll ¢
Pheophytin a
Chlorophyll/Pheophytin ratio
Dissolved oxygen
Dissolved oxygen saturation
pH
Salinity
Specific conductance
Water temperature
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True Color

Nitrogen, ammonia as N

Nitrogen, Nitrite (NO2) + Nitrate (NO3) as N
Nitrogen, Kjeldahl

Phosphorus as P

Phosphorus, orthophosphate as P

Total Suspended Solids (TSS)

Turbidity

Secchi depth

Total depth

Additional parameters at IRLTBC, IRLVO05, IRLV11, IRLV17, IRLML169 include:
Hardness by calculation
Alkalinity
Sulfur, sulfate as SO4
Chloride
Dissolved Organic Carbon (DOC)
Total Organic Carbon (TOC)
Total Dissolved Solids (TDS)
Volatile Suspended Solids (VSS)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
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Nickel
Potassium
Selenium
Sodium
Silicon
Silica
Silver
Strontium
Thallium
Vanadium

Zinc

. Which of the following CCMP indicators are addressed by key parameters you listed above?
Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLs) for IRLTBC and Turnbull Creek area

b. < Basin Management Action Plans (BMAPSs) for IRLTBC and Turnbull Creek area
c. e+ Reasonable Assurance Plans (RAPs) for Mosquito Lagoon

d. < Numeric Nutrient Criteria

e. e Biological response

f. «Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

g. < Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j.  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I.  «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)
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12.

13.

14.

15.

0. e Density

p. < Species diversity

g. e« Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete, bi -monthly

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
QA/QC officers at the SIRWMD laboratory in Palatka  QC all data and results.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes, and the data is also available in the state’s WIN database.

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

1. Organization Name: Volusia County Environmental Management

2. Contact Information: (name, phone number, email address)
Kelly Young 386-736-5927 x12096 kyoung@volusia.org

3. Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

VC STORM Volusia County Stormwater Monitoring
4. Monitoring Program Start Date: 10/09/2017 and Planned End Date: Ongoing

5. Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.
Two major drainage canals that drain to Mosquito Lagoon have been monitored since 2017
on a bi-monthly basis. Both sites are within Mosquito Lagoon WBID boundaries. Field
monitoring includes the use of a YSI sonde and grab sampling techniques following DEP and
SJRWMD protocols. Samples are shipped overnight to the SIRWMD laboratory in Palatka.
Sample processing and QA/QC are performed at the laboratory. Water velocity is also
measured at these stations.

6. In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. e Southern IRL (IRL south of Fort Pierce)

e. e« Mosquito Lagoon

f. < Banana River

g. e Other — Please describe:

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share? Yes

8. Which of the following describe the type of data collected by your monitoring program?
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a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)
c. e« Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)

g. -« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. e« Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern
Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. e Biodiversity
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p. < Species of Concern

g. e Invasive Species

=

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

« Harmful Algal Blooms (we collect algae bloom samples and ship to UF for identification)

. Please list key parameters measured by your program.
Air temperature
Cloud cover
Wind velocity
Wind direction
Weather
Chlorophyll a, corrected for pheophytin
Chlorophyll a, uncorrected for pheophytin
Chlorophyll b
Chlorophyll ¢
Pheophytin a
Chlorophyll/Pheophytin ratio
Dissolved oxygen
Dissolved oxygen saturation
pH
Salinity
Specific conductance
Water temperature
True Color
Nitrogen, ammonia as N
Nitrogen, Nitrite (NO2) + Nitrate (NO3) as N
Nitrogen, Kjeldahl
Phosphorus as P
Phosphorus, orthophosphate as P
Total Suspended Solids (TSS)
Turbidity
Secchi depth
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11.

Total depth

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)

» Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

* Number of septic conversions to advanced septic or sewer

* Biosolids and reclaimed water nutrient management

» Stormwater discharge to IRL

* Surface water volume restored to natural flow, groundwater and internal water flows
and loads

« Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

» Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n.

0.

L T

r.

S.

» Coverage (acres)

* Density

« Species diversity

* Miles of living shoreline

« Acres in conservation, management, and public use

* Regional watershed planning and project integration

Living Resources Indicators

t.

u.

V.

« Pelagic and benthic community diversity
* Population status

* Population trends

A304



w. ¢ Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

12. Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete, bi -monthly

13. How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
QA/QC officers at the SIRWMD laboratory in Palatka  QC all data and results.

14. Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes, and the data is also available in the state’s WIN database.

15. Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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Appendix 3: One Lagoon

Monitoring Plan Questionnaires

(Research Projects)

The questionnaires in this appendix were completed during 2020 by persons doing research
projects and are not currently included in the One Lagoon Monitoring Network. This list is
organized alphabetically by organization and monitoring projects/programedité have been

made on the questionnaires. *Questionnaire covers multiple projects.

Organizations Monitoring Projects/Programs Page #
A Rocha USA Mlcroplast_lcs in Cape Canaveral A306
National Seashore E—
Eastern Florida State College Diamond Back_ Terrapin POpUI"’.It'OI A312
Assessment in the Banana River
Florida A&M University EnV|ronmeqtaI He_alth Status of A316
Halifax River
. . . : FAU-HBOI Marine Wildlife
Florida Atlantic Unlver_S|tyHa_rbor Branch Veterinary Medicine & Research| A321
Oceanographic Institute P —
rogram
Florida Fish and Wildlife Conservation Diamondback Terrapin Status
S : A328
Commission Assessment & Genetic Assessme
Florida Fish and Wildlife Conservation| Juvenile Goliath Grouper Habitat U
S N A333
Commission and Migration
Florida Fish and Wildlife Conservation| Spotted Seatrout and Sheepshea
S - A340
Commission Response and Resilience
Loyola University Chicago Anolis Population Monitoring A346
Carbon and Water Flux between
NASA-Kennedy Space Center SpartinaMarsh and Atmosphere A350
National Parks Servie€anaveral Nationa Exotic Plant Monitoring A355
Seashore 999
University of Central Florida Microplastics in IRL A359*
University of Central Florida Oyster Condition Assessment | A359*
University of Central Florida Oyster Restoration Success A359*
Unlvgrsny of Central Florida & S.t' ‘?Ohn Shoreline Characterization in the IRL A363
River Water Management District
University of Georgia CNS Wave Radar A369
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One Lagoon Monitoring Plan Questionnaire

Organization Name: A Rocha USA

Contact Information: (name, phone number, email address)

Robert Sluka

727 203 2224

Bob.sluka@arocha.org

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each

of your organization’s monitoring programs)

Microplastics in Cape Canaveral National Seashore: distribution, abundance, type, and
methodological considerations.

Monitoring Program Start Date: _Jan 2019 and Planned End Date: _ Dec
2022

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Two types of microplastic survey methods will be employed. The first is a simple method which
focuses specifically on plastic pellets (nurdles). A 15-minute search is conducted along the
high tide line (particularly near any wrack) and any plastic pellets counted. This provides an
indication of the abundance and distribution of this form of microplastic. The second method
seeks to examine more comprehensively all types of microplastics, their abundance and
distribution. At least two, 100 m transects are lain in the high tide line area and 5 locations
along this transect line randomly selected. At each of these five locations, a 50 cm x 50 cm
quadrat is lain. Within this area, sand is removed to a depth of 5 cm and sieved through
geological grade sieves to retain any particles that are between 1 and 5 mm in size. Samples
of plastic material will be placed in glass containers and removed from the beach to be

analyzed under a stereo microscope to count and classify any microplastics.

In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e Central IRL (US-192 bridge south to Fort Pierce)
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« Southern IRL (IRL south of Fort Pierce)
* Mosquito Lagoon
* Banana River

* Other — Please describe:

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

do not have shapefiles

8. Which of the following describe the type of data collected by your monitoring program?

a.
b.

C.

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality
a. Impaired Waters
b. e« Wastewater
c. e« Stormwater
d. e+ Hydrology and Hydrodynamics
e. <lLegacy Loads and Healthy Sediments
f. < Atmospheric Deposition
g. < Contaminants of Concern
Habitats
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h. e« Seagrass

I * Filter Feeders

j- e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
l. « Spoil Islands

m. < Land Conservation

n. < Connected Waters and Watersheds

Living Resources

0. ¢ Biodiversity
» Species of Concern

Y
g. *lInvasive Species

-

 Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

* Harmful Algal Blooms

10. Please list key parameters measured by your program.

Microplastics type, abundance and distribution

11. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)
c. +Reasonable Assurance Plans (RAPSs)

d. e+ Numeric Nutrient Criteria

e. e Biological response

-

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. * Number of septic conversions to advanced septic or sewer

=

* Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL
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j.  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

« Coverage (acres)

0. e Density

p. < Species diversity

g. e« Miles of living shoreline

r. < Acres in conservation, management, and public use

s. <+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. e« Population status

v. < Population trends

w. ¢ Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

. Is your data real-time, continuous, or discrete and what is the sampling frequency?

Biannually
. How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe

briefly, or attach.

n/a
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14. Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?

Yes

15. Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.

See attached
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One Lagoon Monitoring Plan Questionnaire

1. Organization Name: Eastern Florida State College

2. Contact Information: (name, phone number, email address)
Penny McDonald 321-433-5646 mcdonaldp@easternflorida.edu

3. Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs) Population assessment of Diamondback

Terrapins in the Banana River.
4. Monitoring Program Start Date: _ 2017 and Planned End Date: 2019

5. Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable. EFSC is a partner with FWC, we
provided >30 student volunteers to assist FWC with a statewide population study of the
Diamondback Terrapin, Malaclemys terrapin. Using mark and recapture technigue to assess
population size, used modified crab traps and fyke nets to trap terrapins during the May
through August of 2017, 2018 & 2019. Captured terrapins were pit tagged and metamorphic
data and DNA were collected for each individual. DNA will be used by FWC to resolve
guestions on the sub species status within Florida.

6. In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
 Central IRL (US-192 bridge south to Fort Pierce)

a o

« Southern IRL (IRL south of Fort Pierce)
e. ¢ Mosquito Lagoon
f. Banana River

g. e Other — Please describe:

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share? FWC has that data

8. Which of the following describe the type of data collected by your monitoring program?
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a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)
c. e« Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. < Human Use (e.g., fishing, scuba diving, military use)

g. -« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. < Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e+ lLegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. e« Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
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10.

11.

p.

=

—

« Species of Concern

* Invasive Species

* Forage Fishes

« Commercial and Recreational Fisheries

« Harmful Algal Blooms

Please list key parameters measured by your program.

Population size and sex structure

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

m.

* Total Maximum Daily Loads (TMDLS)

« Basin Management Action Plans (BMAPS)
* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

* Biological response

« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

* Number of septic conversions to advanced septic or sewer

* Biosolids and reclaimed water nutrient management

« Stormwater discharge to IRL

* Surface water volume restored to natural flow, groundwater and internal water flows
and loads

 Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

* Wet-dry atmospheric deposition of nitrogen and pollutants

« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n.

0.

p.

» Coverage (acres)
* Density

 Species diversity
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12.

13.

14.

15.

g. e« Miles of living shoreline
r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. < Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency? Discrete,

mark & recapture over 3 seasons.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe

briefly, or attach. Data was provided to FWC as part of the state population assessment

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities? FWC owns the data

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:

Florida A&M University
School of the Environment, Environmental Micropaleontology Lab.

Contact Information: (name, phone number, email address)

Michael Martinez-Colon, PhD
727-466-7323
michael.martinez@famu.edu

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each

of your organization’s monitoring programs)
Environmental health status of Halifax River
Monitoring Program Start Date: and Planned End Date:

We have done a very preliminary survey on shore samples to have some idea of potential
sites. When we wanted to start is when the pandemic started. So, in reality, we still do not
have a start date.

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

The proposed study is to sample several discrete locations along transects of potential
sources of pollution. A vessel is needed to collect samples from the middle of the Halifax River
so this is a little cumbersome given the current situations in FL. Sediment samples will be
analyzed for heavy metals as well for benthic foraminiferal ecology. These organisms will help
in assess the environmental health of the HR.

In which sections of the IRL is your monitoring program focused?
a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)

b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e+ Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. ¢ Mosquito Lagoon

f. < Banana River

g. e Other — Please describe: We intend to do a comprehensive study in Halifax River and
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moving southward towards Indian River Lagoon.

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?
No.

8. Which of the following describe the type of data collected by your monitoring program?

a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)

b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)

c. < Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.qg., fishing, scuba diving, military use)

g. < Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. e*Impaired Waters

b. < Wastewater

C. e« Stormwater

d. < Hydrology and Hydrodynamics
e. e+ Llegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern
Habitats

h. e Seagrass

i. e Filter Feeders

j- e Living Shorelines
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10.

11.

k. < Wetlands and Impounded Altered Marshes
[. < Spoil Islands

m. e« Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

-

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

« Harmful Algal Blooms

Please list key parameters measured by your program.
Temperature, pH, salinity, dissolved oxygen, heavy metals in sediments, and benthic

foraminiferal diversity as bioindicators of pollution and environmental health.

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)
c. +Reasonable Assurance Plans (RAPSs)

d. < Numeric Nutrient Criteria

e. e Biological response

.

« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. < Number of septic conversions to advanced septic or sewer

=

« Biosolids and reclaimed water nutrient management
i. e« Stormwater discharge to IRL
j.  * Surface water volume restored to natural flow, groundwater and internal water flows

and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
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12.

13.

14.

I. «Wet-dry atmospheric deposition of nitrogen and pollutants
m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

« Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. e« Population status

v. < Population trends

w. ¢ Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete. Depending on student availability probably once a year.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

This is done by a third-party laboratory to be used for heavy metal analysis. For biological
data, we will follow the protocols of Schonfeld et al (2012):
https://www.sciencedirect.com/science/article/fiz%7839812000552?via%3Dihub

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?
Yes.
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15. Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.

Will this work? www.foramlaboratory.com
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6.

One Lagoon Monitoring Plan Questionnaire

Organization Name:

Florida Atlantic University, Harbor Branch Oceanographic Institute

Contact Information: (name, phone number, email address)

Annie Page-Karjian, DVM, PhD
772-206-1163
cpagekarjian@fau.edu

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)
FAU-HBOI Marine Wildlife Veterinary Medicine & Research Program

Monitoring Program Start Date: _September 2018 and Planned End Date: May 2021

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Netting green and loggerhead sea turtles in the central Indian River Lagoon (mostly near Fort
Pierce), conducting a complete physical examination of each turtle including analyses of body
condtion, and collecting biological samples for a health assessment and HAB toxin analysis.
Analyses include: stable isotopes analysis of skin, blood, and scutes; complete blood count,
plasma protein electrophoresis, PCR and serology testing for 2 different herpesviruses
endemic to sea turtles in Florida, microscopic analysis of stomach contents (obtained via
gastric lavage) for identification and quantification, quantification of 10 different HAB-
associated biotoxins (microcystins, saxitoxin, neosaxitoxin, domoic acid, cylindrospermopsin,
anatoxin, nodularin, okadaic acid, teleocidin, and brevetoxin) in plasma and stomach contents
samples using mass spectrometry.

We are also doing the same work in other places around Florida (lower Florida Keys, Lake
Worth Lagoon, Big Bend Seagrasses Aquatic Preserve), in order to compare and contrast

data based on location and relative water quality.

In which sections of the IRL is your monitoring program focused?
a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. ¢ Central IRL (US-192 bridge south to Fort Pierce)
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« Southern IRL (IRL south of Fort Pierce)
* Mosquito Lagoon
* Banana River

* Other — Please describe:

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

8.

9.

share?

No

Which of the following describe the type of data collected by your monitoring program?

a.
b.

C.

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

 Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ lLegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern
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10.

11.

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. <« Species of Concern

g. e Invasive Species

=

 Forage Fishes

s. e« Commercial and Recreational Fisheries

—

* Harmful Algal Blooms

Please list key parameters measured by your program.
HAB-associated biotoxins; health and disease (including fibropapillomatosis) in free-ranging

sea turtles of the IRL

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)
c. +Reasonable Assurance Plans (RAPSs)

d. e+ Numeric Nutrient Criteria

e. e Biological response

-

* Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. * Number of septic conversions to advanced septic or sewer

=

* Biosolids and reclaimed water nutrient management
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12.

13.

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

[. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use
s. e+ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. ¢ Rare, threatened, endangered, and endemic species identification
y. * Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

We sample in the IRL for 5 days each spring, and 5 days each fall.
How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe

briefly, or attach.

Not sure this applies to our study.
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14,

15.

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:

Florida Fish and Wildlife Research Institute, Florida Fish and Wildlife Conservation
Commission

Contact Information: (name, phone number, email address)

Traci Castellon, 352-328-7052, traci.castellon@myfwc.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Diamondback Terrapin Status Assessment & Genetic Assessment
Monitoring Program Start Date: _2018 and Planned End Date: _2022

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

We are gathering data to inform a biological status assessment of the diamondback
terrapin in Florida by accomplishing the following: 1) collection of sighting data from
partners to map the current known distribution in Florida, 2) mark-recapture
population assessments of 3 significant populations, and support of smaller-scale
investigations by partners, 3) development of a spatial habitat model to quantify
habitat availability, 4) a literature review to assess recent and projected future
habitat losses, and 5) collection of genetic samples to validate subspecies taxonomy

and assess population-level genetics where possible.

The genetic assessment will rigorously assess genetic differentiation among terrapins
range-wide to determine if groups are distinct enough to retain or be reclassified as
independent subspecies/MUs, given that recent genetic work has failed to support the
current classification. The genetic analyses will also inform estimates of effective
population sizes, genetic diversity within populations, frequencies and patterns of
movement among populations, and (if possible) historical bottlenecks/recovery of key
populations. The general strategy will be to use whole genome resequencing for a
selected subset of samples to assess subspecies validity, delineate boundaries, and
potentially identify novel MUs. Whole genome resequencing provides the needed
depth of genomic coverage to identify variation and similarity across all genes,
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including ones that are critical for local adaptation and fithess-related differentiation.
Then, restriction site associated DNA sequencing (RADseq) will be used to assess
populaton-OHYHO JHQHWLFV IRU SRSXODWLRQV ZLWK DGHTXDW

In which sections of the IRL is your monitoring program focused?
a. e Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. e« Mosquito Lagoon

-

Banana River

g. e« Other — Please describe: _The project is statewide, but the significant work we’re

doing in the most work in the IRL is a mark-recapture study in the Banana River.

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

. Which of the following describe the type of data collected by your monitoring program?

a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)

b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)

c. e« Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)

g. < Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?
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Water Quality

a. Impaired Waters

b. < Wastewater

C. e« Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ lLegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e« Living Shorelines

k. «Wetlands and Impounded Altered Marshes
[. e« Spoil Islands

m. e« Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern
q

« Invasive Species

=

* Forage Fishes
s. e+ Commercial and Recreational Fisheries

t. e« Harmful Algal Blooms

. Please list key parameters measured by your program.
Diamondback terrapin sightings, tissue samples, photographs, and mark-recapture data

from the Banana River

. Which of the following CCMP indicators are addressed by key parameters you listed
above?

Water Quality Indicators
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m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer

« Biosolids and reclaimed water nutrient management

» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows
and loads

» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
« Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

0.
P.
g.

r.

S.

» Coverage (acres)

* Density

« Species diversity

* Miles of living shoreline

 Acres in conservation, management, and public use

* Regional watershed planning and project integration

Living Resources Indicators

t.

u.
V.
w.
X.
y.

Z.

* Pelagic and benthic community diversity

* Population status

* Population trends

« Population Recovery

* Rare, threatened, endangered, and endemic species identification
« Exotic and invasive species population reduction and removal

* Annual incidence of toxic and/or non-toxic HAB events
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12.

13.

14,

15.

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

The population assessment was a 1-time event.
How are your monitoring data QA/QC’ed? If applicable, please provide an online link,
describe briefly, or attach.

We check our data entry

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?

Optional — Please attach one or more images (e.qg., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:

Florida Fish and Wildlife Conservation Commission — Fish and Wildlife Research
Institute

Contact Information: (hame, phone number, email address)

Erick Ault, 561 -882-5972, Erick.ault@myfwc.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

Juvenile Goliath G rouper Habitat Use and Migration
Monitoring Program Start Date: 2017 and Planned End Date: 2024

Please briefly describe your monitoring program in one or two paragraphs. Please include

instrumentation and sampling technique if applicable.

Juvenile goliath groupers were captured via rod and reel or traps and surgically
implanted with Vemco V16 acoustic tags (~7 yr tag |  ife) to monitor movements within
the IRL and St Lucie River to movements offshore to adult habitat. A network of
acoustic receivers was deployed within the areas of capture to form fixed listening
stations to monitor the movement and habitat usage patterns of this species. The

receivers are serviced and downloaded every 4 -6 months and water quality parameters
are matched with any movements of the fish. Additio nally, recreational anglers are
assisting in the collection of juvenile goliath fin -clips for genetic analysis.

In which sections of the IRL is your monitoring program focused?
a. Halifax River (2016 IRLNEP Planning Boundary Amendment)

b. < Northern IRL (IRL north of US-192 bridge in Melbourne)
c. e Central IRL (US-192 bridge south to Fort Pierce)

d. e« Southern IRL (IRL south of Fort Pierce)

e. < Mosquito Lagoon

f. < Banana River

g. * Other — Please describe: _St. Lucie River
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7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share? Yes

8. Which of the following describe the type of data collected by your monitoring program?

a. Biological (e.g., 7plankton, catch data by species, sea turtle nesting)

b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)

c. e« Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. < Human Use (e.g., fishing, scuba diving, military use)

g. e« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. < Geological (e.g., bathymetry, sediment type)

i. e+ Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. e« Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. * Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes

I. < Spoil Islands
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10.

11.

m. < Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

« Harmful Algal Blooms

Please list key parameters measured by your program.
Habitat use of juveniles, population structure, gen etic diversity, environmental factors

influencing movement or migrations of a protected s pecies.

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)

c. +Reasonable Assurance Plans (RAPSs)

d. < Numeric Nutrient Criteria

e. e Biological response

f. «Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. < Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j. * Surface water volume restored to natural flow, groundwater and internal water flows

and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern
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12.

13.

14.

15.

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use
s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. e« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Real time and continuous. Data is downloaded fromr  eceivers every 4 -6 months

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Scripts in R are used to “clean” data and remove an vy false or duplicate detections.
Movements of fish are matched to environmental fact  ors (water temp, salinity) from

online resources providing these measurements (i.e. , LOBO, Weather Buoy, etc.)

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

1. Organization Name:

N

Florida Fish and Wildlife Conservation Commission — Fish and Wildlife Research
Institute

Contact Information: (hame, phone number, email address)
Erick Ault, 561 -882-5972, Erick.ault@myfwc.com

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)
Spotted Seatrout ( Cynoscion nebulosus ) and Sheepshead ( Archosargus

probatocephalus ) Response and Resilience

Monitoring Program Start Date: 2020 and Planned End Date:

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Spotted Seatrout and Sheepshead were captured via r od and reel or seine net and
surgically implanted with Vemco V9 acoustic transmi tters (~2 yr tag life) to monitor
influences on movement caused by freshwater inflow within the IRL and St Lucie River.

A network of acoustic receivers was deployed within the areas of capture to form fixed
listening stations to monitor the movement and habi tat usage patterns of these
species. The receivers are serviced and downloaded every 4-6 months and water

guality parameters are matched with any movements o f the fish.

In which sections of the IRL is your monitoring program focused?
a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e+ Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. ¢ Mosquito Lagoon

f. e+ Banana River

g. ¢ Other — Please describe: _St. Lucie River
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7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?yes

8. Which of the following describe the type of data collected by your monitoring program?
a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)
c. e« Physical Oceanographic (e.g., water temperature, currents, erosion)
d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)
e. «Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)
g. < Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)
h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes

I. < Spoil Islands
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10.

11.

m.

n.

* Land Conservation

* Connected Waters and Watersheds

Living Resources

0.

p.

=

—

« Biodiversity

» Species of Concern

« Invasive Species

* Forage Fishes

« Commercial and Recreational Fisheries

« Harmful Algal Blooms

Please list key parameters measured by your program.

Movement and habitat use of recreationally importan t fish influenced by freshwater

inflow from storm water or drainage from Lake Okeec hobee

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer

« Biosolids and reclaimed water nutrient management

» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows

and loads

» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
« Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern
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12.

13.

14.

15.

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use
s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. e« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Real time and continuous. Data is downloaded fromr  eceivers every 4 -6 months

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Scripts in R are used to “clean” data and remove an vy false or duplicate detections.
Movements of fish are matched to environmental fact  ors (water temp, salinity) from

online resources providing these measurements (i.e. , LOBO, Weather Buoy, etc.)

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities? yes

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:

Loyola University Chicago

Contact Information: (name, phone number, email address)

Yoel Stuart
ystuart@Iuc.edu
916-764-0471

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)

| wouldn’t say that my monitoring program is ongoing, in the same sense that the turtle projects
are, etc. I'm just trying to get down to a small set of spoil islands fairly regularly to survey the

anolis populations and track their evolution.

Monitoring Program Start Date: and Planned End Date:
Intermittent

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Sample Anolis populations on 11 islands in Mosquito Lagoon, measuring habitat use and
toepad morphology, as well as rough estimates of population density. Some of the islands

have the invader, Anolis sagrei.

In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. e« Southern IRL (IRL south of Fort Pierce)

e. e+ Mosquito Lagoon

f. e« Banana River

g. ¢ Other — Please describe:
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7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

I don't have them, but I can give island GPS coordinates.

8. Which of the following describe the type of data collected by your monitoring program?
a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)
c. e« Physical Oceanographic (e.g., water temperature, currents, erosion)
d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)
e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)
g. < Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)
h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes

I. < Spoil Islands
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10.

11.

m.

n.

* Land Conservation

* Connected Waters and Watersheds

Living Resources

0.

p.

=

—

« Biodiversity

» Species of Concern

« Invasive Species

* Forage Fishes

« Commercial and Recreational Fisheries

« Harmful Algal Blooms

Please list key parameters measured by your program.

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

* Biological response

« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer

« Biosolids and reclaimed water nutrient management

» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows

and loads

» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
« Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators
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12.

13.

14.

15.

n. e« Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. e Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?
Discrete. 2010. 2019. 2027

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe

briefly, or attach.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes
Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.

See attached to email.
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One Lagoon Monitoring Plan Questionnaire

Organization Name:0

Kennedy Space Center.

Contact Information: (name, phone number, email address)

NASA POC: Jeff Collins, 321- 861- 6554, Jeffrey.s.collins@nasa.gov.
Pl: Tammy E. Foster, 321- 861- 6918, tammy.foster-1@nasa.gov

Name of Ongoing Monitoring Program:

Carbon and Water Flux between Spartina marsh and atmosphere.

Monitoring Program Start Date: _4/18/2017_  and Planned End Date: __ TBD

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Previously on KSC, scrub and scrubby flatwoods were found to be net carbon sinks under
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.

In which sections of the IRL is your monitoring program focused?
a. e« Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e+ Central IRL (US-192 bridge south to Fort Pierce)

o

» Southern IRL (IRL south of Fort Pierce)

®

» Mosquito Lagoon
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f.

g.

* Banana River

* Other — Please describe:

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

There is a shapefile of the Eddy Flux tower location.

8. Which of the following describe the type of data collected by your monitoring program?

a.
b.

C.

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
« Human Use (e.g., fishing, scuba diving, military use)

« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. e*Impaired Waters

b. < Wastewater

Cc. e« Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern

Habitats

h. Seagrass

« Filter Feeders
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10.

11.

j. e Living Shorelines

k. «Wetlands and Impounded Altered Marshes
I. < Spoil Islands
m. e« Land Conservation

n. < Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

* Harmful Algal Blooms

Please list key parameters measured by your program.

Carbon and water flux; net ecosystem exchange

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)
c. +Reasonable Assurance Plans (RAPSs)

d. e+ Numeric Nutrient Criteria

e. e Biological response

-

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. < Number of septic conversions to advanced septic or sewer

=

* Biosolids and reclaimed water nutrient management
i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows

and loads
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12.

13.

14.

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
I.  «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. ¢ Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Real time and continuous. Samples are aggregated for 30 minute values.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.

Data is uploaded to Ameriflux and QA/QC’ed through their process.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Data is available through the Ameriflux website from 2017 through 2019. The 2020 data
should be uploaded in early 2021.
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15. Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name: Canaveral National Seashore

Contact Information: (name, phone number, email address)

Kristen Kneifl
321-403-5680
Kristen_kneifl@nps.gov

Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each

of your organization’s monitoring programs)

Monitoring Program Start Date: _1990 and Planned End Date: N/A

Please briefly describe your monitoring program in one or two paragraphs. Please include
instrumentation and sampling technique if applicable.

Exotic plant monitoring and control. The lagoon islands and shoreline are treated every 3
years for exotic plants species. Listed T & E plant species Harissia Fragrans as needed and

for 5 year species status assessments.

In which sections of the IRL is your monitoring program focused?
a. e Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e« Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. e« Mosquito Lagoon

f. e« Banana River

g. e« Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?

yes

Which of the following describe the type of data collected by your monitoring program?
a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
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« Habitat (e.g., submerged aquatic vegetation, hard bottom)

o

* Physical Oceanographic (e.g., water temperature, currents, erosion)

d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)

e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)

g. -« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?
Water Quality

a. Impaired Waters

b. < Wastewater

C. e« Stormwater

d. < Hydrology and Hydrodynamics

e. e« Legacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern
Habitats

h. e« Seagrass

i. e« Filter Feeders

j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
I.  «Spoil Islands

m. e« Land Conservation

n. < Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern
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10.

11.

q.

« Invasive Species
* Forage Fishes
* Commercial and Recreational Fisheries

* Harmful Algal Blooms

Please list key parameters measured by your program.

Reduce invasive plant infestations. Evaluate status of T & E species.

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

m.

« Total Maximum Daily Loads (TMDLS)

* Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

* Number of septic conversions to advanced septic or sewer

* Biosolids and reclaimed water nutrient management

» Stormwater discharge to IRL

« Surface water volume restored to natural flow, groundwater and internal water flows

and loads

» Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
« Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

0.

p.

» Coverage (acres)
* Density
« Species diversity

* Miles of living shoreline
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12.

13.

14.

15.

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?
N/A

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
No

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

yes

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

1. Organization Name: UCF CEELAB

2. Contact Information: (name, phone number, email address) Linda Walters,
linda.walters@ucf.edu, 407-443-6943

3. Name of Ongoing Monitoring Program: (Please complete a separate questionnaire for each
of your organization’s monitoring programs)
Oyster condition assessment, once per year in Mosquito Lagoon, monitor 12-20 reefs using
protocol developed by UCF, GTM NERR, SIRWMD for oyster density, size-frequency,
percent cover, burial depth, reef height, unfunded but no end date in site, started in summer
2015. Dr. Walters does QA/QC on data.
Oyster restoration success — monitor restored oyster reefs in Mosquito Lagoon for recruitment,
growth, size classes. Started in 2007, no end date in site. Quarterly to once/year depending
on the project. Dr. Walters does QA/QC on data.
Microplastics in IRL — new IRL NEP funding to look at microplastics associated with storm
drains and to look at microbial communities on microplastics. Start fall 2020, end fall 2021.
Located throughout the IRL. Monthly sampling of storm drains, quarterly sampling for
microbes. QAPP approved.
Yes to sharing once data is entered and checked.

4. Monitoring Program Start Date: and Planned End Date:

5. Please briefly describe your monitoring program in one or two paragraphs. Please include

instrumentation and sampling technique if applicable.

6. In which sections of the IRL is your monitoring program focused?

a. < Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e Central IRL (US-192 bridge south to Fort Pierce)

d. < Southern IRL (IRL south of Fort Pierce)

e. e Mosquito Lagoon

f. < Banana River
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g. e Other — Please describe:

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

8. Which of the following describe the type of data collected by your monitoring program?
a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)
c. < Physical Oceanographic (e.g., water temperature, currents, erosion)
d. +Meteorological (e.g., winds, rainfall, atmospheric pressure.)
e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)
g. -« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)
h. e« Geological (e.g., bathymetry, sediment type)

i. e« Contaminants of Concern (e.g., plastics, herbicides)

9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. < Wastewater

C. e« Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Llegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. e« Contaminants of Concern
Habitats

h. e« Seagrass
i. e Filter Feeders
j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
A360



10.

11.

m.

n.

« Spoil Islands
* Land Conservation

* Connected Waters and Watersheds

Living Resources

0.

P.

=

—

* Biodiversity

« Species of Concern

* Invasive Species

 Forage Fishes

» Commercial and Recreational Fisheries

* Harmful Algal Blooms

Please list key parameters measured by your program.

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a.

b.

m.

* Total Maximum Daily Loads (TMDLSs)

« Basin Management Action Plans (BMAPS)

* Reasonable Assurance Plans (RAPS)

* Numeric Nutrient Criteria

« Biological response

» Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge

* Number of septic conversions to advanced septic or sewer

* Biosolids and reclaimed water nutrient management

« Stormwater discharge to IRL

* Surface water volume restored to natural flow, groundwater and internal water flows
and loads

 Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck
» Wet-dry atmospheric deposition of nitrogen and pollutants

* Types, concentrations, and loads of contaminants of concern

A361



12.

13.

14.

15.

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use
s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. e« Population status

v. < Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe

briefly, or attach.

Is your organization willing to allow data collected from your monitoring program to be

accessible to users in the IRL research and management communities?

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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One Lagoon Monitoring Plan Questionnaire

Organization Name: University of Central Florida

Contact Information: (name, phone number, email address)
Melinda Donnelly, Melinda.Donnelly@ucf.edu, 321-403-0278

Name of Ongoing Monitoring Program: (Please complete a separate guestionnaire for each
of your organization’s monitoring programs)

Shoreline Characterization in the Indian River Lagoon

Monitoring Program Start Date: _January, 2016 and Planned End Date:
___June, 2018

Please briefly describe your monitoring program in one or two paragraphs. Please include

instrumentation and sampling technique if applicable.

The purpose of this project was to evaluate current conditions of estuarine shorelines in the northern section of the
Indian River Lagoon system, including Mosquito Lagoon, north Indian River, and Banana River. From January
2016 through June 2018, we evaluated structural and functional characteristics of 374 miles of shoreline, from
Ponce Inlet in Volusia County to Sebastian Inlet in Brevard County (11,000+ data points). These methods were
developed by St. Johns River Water Management for northeastern Florida and was adapted for applications in
Brevard and Volusia Counties. Shoreline evaluations were completed at transects located every 30 m in developed
areas and every 100 to 300 m of shoreline in undeveloped regions, based on frequency of transitions to different
habitats or armoring type. Transects were recorded less frequently if shoreline structure remained unchanged for
extended distances (i.e. continuous seawalls, mosquito impoundment dikes). Transects were recorded more often
in areas where shoreline habitat or armoring type changed frequently, in order to document each transition for GIS
mapping of shoreline conditions. At each transect, GPS points were recorded, photos were taken, and the width
of the intertidal region was determined based on presence of wrack, location of barnacles, or distribution of obligate
wetland plants. The slope of the shoreline was estimated by measuring the overall rise in elevation over the
intertidal zone. Erosion was categorized based on height of scarp, using the following scale: 1- scarp > 30 cm, 2-
scarp= 8 cm to 30 cm, 3- scarp< 8 cm. The presence or absence of live and dead oyster shells on shoreline
structures along transect were recorded. Shorelines were surveyed from foot, kayak and boat, depending on
location, water levels, and weather conditions. Private property was surveyed from the intertidal region from the
water to prevent issues with trespassing and limit confrontations with property owners. Photos were not taken
when people were visible from the shoreline. When observed, the location, size, and type of outfalls were recorded,

and included storm water drains, culverts in mosquito impoundments, drainage ditches and man-made canals.

In which sections of the IRL is your monitoring program focused?

a. e Halifax River (2016 IRLNEP Planning Boundary Amendment)
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9.

* Northern IRL (IRL north of US-192 bridge in Melbourne)
 Central IRL (US-192 bridge south to Fort Pierce)

« Southern IRL (IRL south of Fort Pierce)

* Mosquito Lagoon

* Banana River

* Other — Please describe:

Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to

share?

Yes, data and shapefile are available at https:/stars.library.ucf.edu/ceelab-researchdata/2

Which of the following describe the type of data collected by your monitoring program?

a.

b.

e

« Biological (e.g., plankton, catch data by species, sea turtle nesting)

 Habitat (e.g., submerged aquatic vegetation, hard bottom)

« Physical Oceanographic (e.g., water temperature, currents, erosion)

» Meteorological (e.g., winds, rainfall, atmospheric pressure.)

« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
* Human Use (e.qg., fishing, scuba diving, military use)

» Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)

» Geological (e.g., bathymetry, sediment type)

» Contaminants of Concern (e.g., plastics, herbicides)

Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan

(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. «Wastewater

C. e« Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ Llegacy Loads and Healthy Sediments

» Atmospheric Deposition
A364



10.

11.

g. * Contaminants of Concern
Habitats

h. e« Seagrass

i. e Filter Feeders

j- e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
[.  «Spoil Islands

m. < Land Conservation

n. e Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern

g. e Invasive Species

=

* Forage Fishes

s. e+ Commercial and Recreational Fisheries

—

« Harmful Algal Blooms

Please list key parameters measured by your program.
type and material of har@rmoring shoreline structures, slope of shoreline, widéaoh

habitat type or shoreline structure, width of intertidal zone, identification of pfsecies in
each habitat type, presence of oysters and seagrasisner

Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)
b. < Basin Management Action Plans (BMAPS)
c. *Reasonable Assurance Plans (RAPS)

d. < Numeric Nutrient Criteria

®

* Biological response

f. «Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)

discharge
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12.

13.

g. * Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j-  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

>

» Coverage (acres)

0. e Density

p. < Species diversity

g. - Miles of living shoreline

r. < Acres in conservation, management, and public use

s. < Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. ¢ Population trends

w. < Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. ¢ Exotic and invasive species population reduction and removal

z. < Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?

Discrete, one-time data collection

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe

briefly, or attach.
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14,

15.

After data collection, the following QA/QC procedures were applied to theedata

1) Formatting and abbreviations: makes sure the followgiegrrect; column alignment, point
abbreviation, point case, consistency in point types, uniform slope digits, and comments
section language.

2) Resolve any missing data or GPS coordinate inaccuracies.

3) Change vegetative species names to associatethtieg number.

4) Crosscheck a subset of points with ArcGIS imagery for accuracy.

Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes, data and shapefile are available at https:/stars.library.ucf.edu/ceelab-researchdata/2

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus
organism, logo) that could be included with your program description.

Map of project location inserted on next page
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One Lagoon Monitoring Plan Questionnaire

Organization Name: The Skidaway Institute of Oceanography, University of Georgia

Contact Information: (name, phone number, email address)

Ben Hefner (Tech), (912) 598-2311, ben.hefner@skio.uga.edu

Kris Maedke Russell (Tech), (912) 598-2510, kris.maedke-russell@skio.uga.edu
Catherine Edwards (PI), (912) 598-2471, catherine.edwards@skio.uga.edu
Jennifer Dorton (SECOORA rep), jdorton@secoora.org

Name of Ongoing Monitoring Program:

SECOORA: The Southeast Ocean Observing Regional Association

Monitoring Program Start Date: __Summer 2020_ and Planned End Date: _Indefinete

Please briefly describe your monitoring program in one or two paragraphs. Please include

instrumentation and sampling technique if applicable.

WERA, or wave radar, is a system that utilizes dfierhorizon radar technology measure ocean surface
current, waves, and wind direction. The data frbedtation is then combined with the data fronseesWERA
station at Kennedy Space Center and a map of tfi@csucurrent, waves, and wind direction is geretat his
data isgathered in real time and can be accessed by istéefar use in their research. The data can adsesed
for hurricane tracking and to generate more aceusaather/ocean current prediction models. Addiilgnthe
radar system can be used for live tracking of shipgea and to assist in search and rescue operatio

The WERA station consists of three main parts. &hisrthe instrument storage area, which is climate
controlled and houses all the electronics for tadicn as well as the connegatito our server at Skidaway. The
transmit array consists of four antennas arrangedéctangle that send the signal out acrossddeno The third
major component is the receive array consistingoéntennas that are arranged in a line runningilphto the

shore.

In which sections of the IRL is your monitoring program focused?
a. e Halifax River (2016 IRLNEP Planning Boundary Amendment)
b. < Northern IRL (IRL north of US-192 bridge in Melbourne)

c. e+ Central IRL (US-192 bridge south to Fort Pierce)

o

« Southern IRL (IRL south of Fort Pierce)

®

* Mosquito Lagoon

f. e« Banana River
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g. e« Other — Please describe: It is ocean facing near the north ranger station of

Canaveral national seashore__

7. Do you have ArcGIS shapefiles depicting your study areas/sites that you would be willing to
share?
No, but I will attach a basic map that we have drawn up. The site has not been installed at

this point, so some details have not been worked out.

8. Which of the following describe the type of data collected by your monitoring program?
a. e Biological (e.g., plankton, catch data by species, sea turtle nesting)
b. e« Habitat (e.g., submerged aquatic vegetation, hard bottom)
c. e« Physical Oceanographic (e.g., water temperature, currents, erosion)
d. < Meteorological (e.g., winds, rainfall, atmospheric pressure.)
e. e« Water Quality and Chemistry (e.g., nutrients, dissolved oxygen, bacteria, pH, pCO2)
f. «Human Use (e.g., fishing, scuba diving, military use)
g. e« Extreme Event Data (e.g., harmful algal blooms, hurricanes, spills)
h. e« Geological (e.g., bathymetry, sediment type)

i. e+ Contaminants of Concern (e.g., plastics, herbicides)
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9. Which of the following 2019 IRLNEP Comprehensive Conservation and Management Plan
(CCMP) Vital Signs can be linked to your Monitoring Program?

Water Quality

a. Impaired Waters

b. «Wastewater

c. e Stormwater

d. < Hydrology and Hydrodynamics

e. ¢ lLegacy Loads and Healthy Sediments
f. « Atmospheric Deposition

g. < Contaminants of Concern

Habitats

h. e« Seagrass

i. e Filter Feeders

j. e Living Shorelines

k. < Wetlands and Impounded Altered Marshes
I. < Spoil Islands

m. < Land Conservation

n. e« Connected Waters and Watersheds

Living Resources

0. e Biodiversity
p. < Species of Concern
q

« Invasive Species

=

* Forage Fishes
s. e+ Commercial and Recreational Fisheries

t. < Harmful Algal Blooms

10. Please list key parameters measured by your program.

Radar measures:
* Range to target

 azimuth of target (wave height)
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» Doppler frequency of target (wave direction)
» Phased array (beam forming)

* Direction Finding Range

* Single Pulse (range gating)

» Coded WaveformR

* Doppler Shift

* Repeated measurements

11. Which of the following CCMP indicators are addressed by key parameters you listed above?

Water Quality Indicators

a. e« Total Maximum Daily Loads (TMDLS)

b. e« Basin Management Action Plans (BMAPS)

c. +Reasonable Assurance Plans (RAPSs)

d.  Numeric Nutrient Criteria

e. e Biological response

f. e« Wastewater treatment plant (WWTP) at advanced wastewater treatment (AWT)
discharge

g. * Number of septic conversions to advanced septic or sewer

h. < Biosolids and reclaimed water nutrient management

i. e« Stormwater discharge to IRL

j.  * Surface water volume restored to natural flow, groundwater and internal water flows
and loads

k. < Healthy sediments; location, acreage, volume, and nutrient loads/flux of muck

I. «Wet-dry atmospheric deposition of nitrogen and pollutants

m. e« Types, concentrations, and loads of contaminants of concern

Habitat Quality Indicators

n. e« Coverage (acres)
0. e Density

« Species diversity

©

* Miles of living shoreline

2

-

« Acres in conservation, management, and public use
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12.

13.

14.

15.

s. ¢ Regional watershed planning and project integration

Living Resources Indicators

t. ¢ Pelagic and benthic community diversity

u. <« Population status

v. < Population trends

w. ¢ Population Recovery

X. < Rare, threatened, endangered, and endemic species identification
y. + Exotic and invasive species population reduction and removal

z. + Annual incidence of toxic and/or non-toxic HAB events

aa. * Risk-based vulnerabilities identified

Is your data real-time, continuous, or discrete and what is the sampling frequency?
It is real-time with about a half hour delay for processing. It is continuous and each data
sample can be discrete or combined with others for long term observations. We typically

sample at 20 min intervals.

How are your monitoring data QA/QC’ed? If applicable, please provide an online link, describe
briefly, or attach.
The processing software removes most unreasonable data during collection. Further QC is

usually done when applying the data depending on the application.
Is your organization willing to allow data collected from your monitoring program to be
accessible to users in the IRL research and management communities?

Yes, all data will be open to the public

Optional — Please attach one or more images (e.g., study site, fieldwork, technology, focus

organism, logo) that could be included with your program description.
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Examples of antenna layout
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Appendix 4—One Lagoon Workshop Attendees

Name

Organization

Matthew Anderson

FDEP - Indian River Lagoon Aquatic Preserves

Virginia Barker

Brevard County

Jeff Beal

Ducks Unlimited

Ron Brockmeyer

St. Johns River Water Management District

Steve Burton

FAU Harbor Branch

Katie Bowes

Martin County

Susan Butler

U.S. Geological Survey

Lisa Chambers

University of Central Florida

Hyun Jung Cho

Bethune-Cookman University

Derek Cox

Florida Fish and Wildlife Conservation Commission

Emily Dark

FDEP - Indian River Lagoon Aquatic Preserves

Kristen Davis

FAU Harbor Branch

Duane De Freese

Indian River Lagoon National Estuary Program

Chip Deutsch

Florida Fish and Wildlife Conservation Commission

Melinda Donnelly

University of Central Florida

Vincent Encomio

Florida Sea Grant Extension

Warren Falls

Ocean Research and Conservation Association

Jessica Frost

South Florida Water Management District

Michelle Gaither

University of Central Florida

Dennis Hanisak

FAU Harbor Branch

Jenny Hansen

Brevard County

David Heuberger

FAU Harbor Branch

Kate Hubbard

Florida Fish and Wildlife Conservation Commission

Chuck Jacoby

St. Johns River Water Management District

Dean Janiak

Smithsonian Marine Station

Amanda Kahn

South Florida Water Management District

Darrell Lambeth

U.S. Geological Survey
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Name

Organization

Zachary Leibowitz

Applied Ecology, Inc.

Claudia Listopad

Applied Ecology, Inc.

Cary Lopez

Florida Fish and Wildlife Conservation Commission

Malcolm McFarland

FAU Harbor Branch

Rich Paperno

Florida Fish and Wildlife Conservation Commission

Melanie Parker

South Florida Water Management District

Eduardo Patino

U.S. Geological Survey

Valerie Paul

Smithsonian Marine Station

Ted Saltos

Florida Department of Environmental Protection

Doug Scheidt

Kennedy Space Center Ecological Program

Pam Schofield

U.S. Geological Survey

Jimmy Sellers

Ecological Associates

Daniel Sloane

U.S. Geological Survey

Leesa Souto

Marine Resource Council

David Sumner

U.S. Geological Survey

Holly Sweat Smithsonian Marine Station
Charles Vogt Florida Department of Health
Linda Walters

University of Central Florida

Terry Williamson

Brevard County

Scott Wilson

U.S. Geological Survey
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Appendix 5— One Lagoon Workshop Meeting Documents
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12:45 p.m.

1:00 p.m.

1:20 p.m.

1:30 p.m.

2:10 p.m.

2:30 p.m.

2:50 p.m.

3:10 p.m.

4:10 p.m.

One Lagoon Workshop

Comprehensive Lagoorwide Monitoring Plan for the Indian River Lagoon

WebEXx Virtual Meeting
November 19, 2020

WebEXx Site is Open

Welcome and Introduction

Dennis Hanisak, FAU Harbor Branch

Charge: Linking the Monitoring Plan to IRLNEP and its CCMP

Duane De Freese, IRLNEP

x Vision for a comprehensive and integrated monitprietwork for the IRL
x Role of IRLNEP

x Looking Ahead to 2030

X Link to CCMP’s vital signs

Review of Ongoing Monitoring— One Lagoon: Water Quality
Chuck Jacoby, St. John’s Water Management District

(Reattime polling of workshop participants will help set mtmring priorities)

Review of Ongoing Monitoring— One Lagoon: Habitat Quality
Jeff Beal, Ducks Unlimited

(Realttime polling of workshop participants will help sabnitoringpriorities)

Review of Ongoing Monitoring— One Lagoon: Living Resources
Derek Cox, Florida Fish and Wildlife Conservatioanamission

(Reattime polling of workshop participants will help sabnitoring priorities)

Break

Recommended Actions- Looking Ahead to 2030

Dennis Hanisak, FAU Harbor Branch

Workshop Wrap-up
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One Lagoon Monitoring Plan:
A Comprehensive, Coordinated, and Integrated IRL Monitoring Plan
An Overview
November 19, 2020

The Indian River Lagoon (IRL) is a highly diverse, shalater estuary of national significance
stretching along 40% of Florida’'s east coast. The IRL’s economic value tddlsrenormous

(~$8 billion per year). Urbanization, excessive freshwater releasesddégn of water quality,
contaminant loading, loss of habitat (e.g., seagrasses, mangroves), harmful algs) Gkaime

of fisheries, and emerging diseases in marine mammals and other biota asngbremportant
issues in the IRL, as theye throughout the world’s estuaries and coastal waters. Restoration of
the IRL represents a pressing need.

Monitoring the water quality, sediment, and biological resources of the IRL istampaiot only

to determine the current condition of the estubut also to ascertain the effectiveness of
restoration. Having adequate and reliable data allows standards to be estahlispeul/igles a
framework for future comparisons. Monitoring networks must be in place amdamnead if we

are to effectively trek and understand why critical changes occur to the lagoon and how the
changes occurred.

The Indian River Lagoon National Estuarine Program (IRLNEP) is developa@rte Lagoon
Monitoring Plan: A Comprehensive, Coordinated and Integrated IRL Monitoriag Fhe goal

is to develop a comprehensive lagaegide monitoring plan that identifies existing assets, gaps in
data or analyses, emerging needs and opportunities, and specific recommendaditiraiorhe
resulting IRL Monitoring Plan should:

x lead to an integrated, comprehensive IRL Monitoring Network that will provide a
comprehensive set of accessible data on IRL conditions and biological resources

X be a resource for the IRL research community, managers, and the public atatefacil
adaptive managemeof the IRL

x identify potential problems and sources of problems in the IRL
x evaluate the impacts of restoration efforts
X lead eventually to a healthy lagoon

FAU Harbor Branch, with guidance from a Steering Committee comprised ofepfatges from

15 organizations involved in IRL research and management, has been working to develop a draft
IRL Monitoring Plan. The plan will evaluate roles and responsibilities and identify, gaps
opportunities, and challenges to delivering a comprehensive monitoring network. Approximate
100 individuals contributed inputs into a questionnaire that provided information on the Who,
What, Where, When, and Why of IRL monitoring:

x ldentify who is collecting IRL data

x ldentify what data is collected (parameter, sensorstypeEision, accuracy)

X ldentify where data is located (location)

x ldentify when data is collected (frequency of colleaji

x ldentify why data is collected (link data to vital sign, indicator, management degisions
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Important criteria for inclusion of sampling and monitoring data irCthe Lagoon Ecosystem
Observation Networhre:
1. All sampling and monitoring programs under this network need to support management
of the IRL. Support can include advice for adaptive management actions, guidance for
designing and implementing other sampling programs to fill gaps in our knowledge and
understanding, and proof of accountability and
transparency. The IRLNEP  Comprehensive
Conservation and Management Plan (CCMP)
provides current targets for management through 32
“vital signs.” These vital signs, identified during the
development of the CCMP, represent important issues
that individually and collectively contribute to
restoration and protection of a healthy lagoon and its
associted communities. Each vital sign is supported
by specific actions, partnerships, and resource needs
and sources.Thus, sampling and monitoring
programs in the One Lagoon Ecosystem
Observation Networknust be designed to support
the CCMP and to provide ansvers to questions
linked to one or more its vital signs.

2. All programs in the One Lagoon Ecosystem Observation Netwarkst be active.The data
from these programs will be used in ongoing efforts to evaluate the staRis efdsystems
and effectiveness of management actions, guide changes in management to enhance
effectiveness or efficiency, highlight gaps in our understanding to be filled by otherrgampl
programs, and provide ongoing evidence that management is being conducted in good faith.
Legacy data remain highly valuable, but they do not fulfill the role of this pla.

3. All sampling and monitoring programs in the One Lagoon Monitoring Planrmust comply
with an established quality assurance/quality control (QA/QC) program (EPA-funded
projects are required to have a Quality Assurance Projet Plan (QAPP)]. It is essential to
assess, document, and improve the quality of data colle@edllvprograms within this
observation networkAll elements of data collection within a program, including sample
collection, analyses of samples, interpretation of results, and data managemenust be
clearly addressed and meet applicable quality standds.

4. All monitoring and sampling programs in the One Lagoon Ecosystem Observation
Network must make their data freely accessible to IRL researcher managers, and the
public, with due regard for the right to publish. Data sharing maximizes returns on
invedments and demonstrates accountability and transparéociacilitate accessibility,
each patrticipating program must have a database replete with metadata to be pralad
after QA/QC processing online or via one or more of the program’s data managers.

Sanpling programs that do not currently fit these criteria and programs that mayireel deshe

future can be identified and included in t@me Lagoon Ecosystem Observation Network
particularly when those programs fill gaps in our knowledge and understanding or highlight
improved/new technologies.
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At the IRL Monitoring Workshop on November 19, 2020, members of the Steering Committee
will present an overview of the projects currently in the draft IRL Momi¢gpPlan, provide
additional information, and seek feedback from workshop participants. progsets are listed in

the following table “Draft Proposed IRLNEP One Lagoon Ecosystem Monitoring Netwtrk w
Associated Waterbodies”. The table links current monitoring programs with thgocatand
principal vital signs as listed in the CCMP along vi@tation in the IRL (associated waterbodies).

The IRL Monitoring Program Steering Committee
Jeff Beal, Ducks Unlimited
Katie Bowes, Martin County
J. Cho, Bethune-Cookman University
Derek Cox, Florida Fish and Wildlife Conservation Commission
Duane Dd-reese, Indian River Lagoon National Estuarine Program
Warren Falls, ORCA
Austin Fox, Florida Institute of Technology
Dennis Hanisak, FAU Harbor Branch
Jenny Hansen, Brevard County
Chuck Jacoby, St. Johns River Water Management District
Amanda Kahn, SouthRlorida Water Management District
Valerie Paul, Smithsonian Marine Station
Leesa Souto, Marine Resources Council
David Sumner, USGS Caribbe&iorida Water Science Center
Linda Walters, University of Central Florida
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Appendix 6 — One Lagoon Workshop Surveys (Blank)
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One Lagoon:
A Comprehensive Lagoon -wide Monitoring Plan for the Indian River Lagoon

Workshop Survey — Water Quality

1. Please rank from the list below the five most important water quality parameters
needed to assess the water quality of the IRL.
x Chlorophyll a
X pH/pCO:2 (Coastal Acidification)
x Color (CDOM)
x Dissolved Oxygen
x Eutrophication/Nutrient Loading
X Microbial Contamination (septic tanks/wastewater)
X Microplastics
x Pesticides (herbicides/insecticides)
x Salinity/Conductivity (freshwater discharges/hypersalinity)

x Total Suspended Solids/Turbidity
Comments:

2. On a scale from 1-3, does the monitoring discussed today provide adequate
geographic coverage for water quality monitoring of the IRL? (1 = it definitely does

not, 3 = it definitely does)
Comments:

3. On ascale from 1-3, does the monitoring discussed today provide adequate frequency
of data collection for water quality monitoring of the IRL? (1 = it definitely does not, 3
= it definitely does)
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Comments:

4. What is missing from the monitoring discussed today for adequate monitoring of water
quality of the IRL?

5. On ascale from 1-3, to what extent were you familiar with the water quality monitoring
projects summarized today? (1 = you knew nothing about current IRL water quality

monitoring efforts, 3 = you knew about most or all of these efforts)
Comments:

6. Please list any other comments, suggestions, and recommendations on water quality
monitoring of the IRL.

Thank you for completing the survey!
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One Lagoon:
A Comprehensive Lagoon -wide Monitoring Plan for the Indian River Lagoon

Workshop Survey - Habitat Quality

1. Please rank from the list below the three most important CCMP Habitat vital signs for
monitoring the health of the IRL.
x Connected Waters
x Filter Feeders
x Land Conservation
x Living Shorelines
X Seagrasses
x Spoil Islands
X Wetlands

Comments:

2. On a scale from 1-3, does the monitoring discussed today provide adequate
geographic coverage for habitat monitoring of the IRL? (1 = it definitely does not, 3 =
it definitely does)

Comments:

3. On ascale from 1-3, does the monitoring discussed today provide adequate frequency
of data collection for habitat monitoring of the IRL? (1 = it definitely does not, 3 =it
definitely does)

Comments:
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4. What is missing from the monitoring discussed today for adequate monitoring of
habitat of the IRL?

5. On a scale from 1-3, to what extent were you familiar with the habitat monitoring
projects summarized today? (1 = you knew nothing about current IRL water quality
monitoring efforts, 3 = you knew about most or all of these efforts)

Comments:

6. Please list any other comments, suggestions, and recommendations on habitat
monitoring of the IRL.

Thank you for completing the survey!
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One Lagoon:
A Comprehensive Lagoon -wide Monitoring Plan for the Indian River Lagoon

Workshop Survey - Living Resources

1. Please rank from the list below the five most important living resources for monitoring
the health of the IRL.
X Birds
Charismatic Megafauna (marine mammals, sea turtles)
Commercial and Recreational Fisheries
Elasmobranchs
Forage Fishes
Invasive Flora/Fauna
Harmful Algal Blooms
Invertebrates
Macroalgae
Plankton (phytoplankton/zooplankton)

X X X X X X X X X

Comments:

2. On a scale from 1-3, does the monitoring discussed today provide adequate
geographic coverage for monitoring the living resources of the IRL? (1 = it definitely
does not, 3 = it definitely does)

Comments:
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3.

4.

On a scale from 1-3, does the monitoring discussed today provide adequate frequency
of data collection for monitoring the living resources of the IRL? (1 = it definitely does
not, 3 =it definitely does)

Comments:

What is missing from the monitoring discussed today for adequate monitoring of living
resources of the IRL?

On a scale from 1-3, to what extent were you familiar with the living resources
monitoring projects summarized today? (1 = you knew nothing about current IRL water
quality monitoring efforts, 3 = you knew about most or all of these efforts)

Comments:

Please list any other comments, suggestions, and recommendations on living
resources monitoring of the IRL.

Thank you for completing the survey!
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Appendix 7 — One Lagoon Workshop Surveys Summary
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One Lagoon Workshop
Comprehensive Lagoon-wide Monitoring Plan for the Indian River Lagoon
WebEXx Virtual Meeting. November 19, 2020
Survey Results Summary and Chatroom Comments

On November 19, 2020, HBOI-FAU hosted a half-day virtual workshop with persons involved in
IRL monitoring programs to review the Draft IRL Monitoring Plan and solicit furitifermation.

To maximize workshop attendee participation, interactive surveys were ingi@gbaolirectly into

the One Lagoon workshop. Surveys were presented at the end of each of three presentettions whi
reviewed ongoing motoring for the Water Quality, Habitat Quality, and LiviRgsources Vital

Signs categories. Results from each of the surveys are presented belowlu&igarticipants

were given the option to provide comments after each survey question. Individual rdsnfone

each survey question are organized by how the question was answered and are presented in
Appendix 7.1 Additionally, workshop organizers monitored a concurrent chatroom where
participaits could ask questions and make comments. A chat room “transcript” is presented i

Appendix 7.2

Review of Ongoing Monitoring — One Lagoon Water Quality
Presenter: Chuck Jacoby, St. daRiver Water Management District

There were 35 participants who completed the Water Quality Survey.

Q: Please rank the water quality parameters below in order of importance tosabsewater
quality in the IRL.

Eutrophication/nutrient loading and chlorophgitanked highest in terms of importance to assess
water quality. This is consistent with HABs representing a major concern amdigjppats
across all three surveys.
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Q: On a scale from -B, does the monitoring discussed today provide adequate geographic
coverage for water quality monitoring of the IRL? (1 = it does not, 3 = it definitely does)

Several participants commented either that the
presentation was too brief to be able to answer the
guestion proprly or that their answer varied
depending on the parameter being considered.

Nearly 85% of participants responded that
geographic coverage was adequate. However,
many of these respondents also stated that there is
room for improvement.

Specific gapsri coverage identified by participants
included tributaries, Haulover Canal, and the area
between Fort Pierce and Jensen Beach.

Several participants remarked that there are relatimele WQM stations in the SIRL compared
to other areas of the Lagoon.

Two parameters were specifically identified as lackimigcuate geographic coverage; they
included bacteriological sampling andR to calculate light attenuation.

Q: On a scale from-B, does the monitoring discussed today provide adequate frequency of data
collection for water quality monitoring of the IRL? (1 = it does not, 3 = it definitelgdoe

While most participants angned that frequency
of water quality monitoring was adequate, many
still commented that sampling frequency needs to
be increased.

Arguments for increased sample frequency
included capturing episodic events (e.g., storms),
calculating daily means of parameters such as DO,
or better understanding drivers of the system.

Q: What is missing from the monitoring discussed today for adequate monitoring ofualisy
of the IRL?

Many survey participants reemphasized the need to increase water samphngpdi@lly and
temporally. Increased tributary sampling to monitor impaired water bodies aedsad reaiime
continuous water quality monitoring stations were specific examples.
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Survey participants also cited several parameterssthatild be betterepresented including
emerging contaminants, bacteria (enterococci) and iron (for its potentig&ct HABS).

Q: Please list any other comments, suggestions, and recommendations on watgr qualit
monitoring of the IRL.

Improved access to data and increased cooperation among agencies were citeglsiinmes by
participants. Also cited several times was the need to incorporate emegjinglogies and to
increase use of remote sensing and autonomous vehicles.

Lastly, it was noted that, “we needltmk beyond TMDLSs to understand overall health of the IRL.
Estuarine function is more than stormwater loading; there are many contamivzrdaset now
ignored as current monitoring primarily focuses on TMDL compliance.”

Review of Ongoing Monitoring — One Lagoon Habitat Quality
Presenter: Jeff Beal, Ducks Unlimited

There were 33 participants who completed the Habitat Quality Survey.

Q: Please rank the CCMP Habitat Vital Signs below in order of importance fortoniogi the
health of the IRL. Drag and drop the items to rank them.

Seagrass ranked highest as most the important CCMP vital sign in the HabigarZCébe
monitoring health of the IRL with 45% of participants ranking it as number 1.

There were numerous comments stressing the importance of monitoring connectsdancte
wetlands within the IRL watershed for the health of the Lagoon.

Several participants noted the important role of macroalgae for providirgakhiébitat.
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Others noted the lack of oyster reefs as an answer ¢lpeideaps not realizing they were included
with filter feeders.

Q: On a scale from -B, does the monitoring discussed today provide adequate geographic
coverage for habitat monitoring of the IRL? (1 = it does not, 3 = it definitely does)

Most participants indicated that, while spatial
extent of seagrass sampling is generally adequate,
spatial extent of other habitat monitoring programs
is severely lacking.

Oyster reefs, coastal wetlands, and clam beds were
singled out as important habitats requirimgich
greater lagoon-wide monitoring.

Halifax River was identified as a region lacking in
all habitat monitoring.

Q: On a scale from-B, does the monitoring discussed today provide adequate frequency of data
collection for habitat monitoring of the IRL? (1 = it does not, 3 = it definitely does)

Some notable participant remarks concerning
habitat monitoring included the need to coordinate
and standardize lagoamde monitoring frequency
(seasons and time step) across the entire lagoon and
to prioritizespatial extent over frequency of habitat
monitoring.

Q: What is missing from the monitoring discussed
today for adequate monitoring of habitat of the
IRL?

Participants elaborated on their previous comments
pertaining to habitat monitoring.

There was a consensus that more comprehensive monitoring-eéagrass habitats is necessary.

Numerous comments regarding gaps in habitat monitoring were addressed in the subsequent
Living Resources presentation.

Q: Please list any other comments, suggestions, and recommendations on habitat mgoofitori
the IRL.
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Comments throughout this survey indicate baseline data and associated monitoring t3f isabita
severely lacking. Like seagrass, it would be useful to have benchmarks based ocalhistor
conditions for other habitat types.

Careful thought needs to be given to monitoring in terms of landward migration of habitats
resulting from sea level rise and increased hydroperiod (e.g., succession of atbmaasgrove
forest).

Some specific moniting recommendations included increased funding, standardization across
sites and habitats, and shoreline characterization for the southern IRL.

Finally, development of an adequate lageade habitat monitoring program will require an
integrated multdisciplinary partnership. Tying habitat to water quality is key to the restoration of
the IRL. Development of habitat suitability index models is key to tying habitatrig Fesources.

Review of Ongoing Monitoring — One Lagoon Living Resources
Presergr: Derek Cox, Florida Fish and Wildlife Conservation Commission

There were 28 participants who completed the Living Resources Survey.

Q: Please rank the list of living resources below in order of importance fortonimg the health
of the IRL.

Harmful algal blooms, followed by plankton, ranked highest as the most important living resources
for monitoring health of the IRL with 75% of participants ranking either HABs or pan&s
number 1. Participants justified HABs as their first choice basedABsHmpact on all other

Living Resources groups. When monitoring linkages between drivers, impacts and conditions,
HABs were described as good indicators of impacts and conditions. Plankton waslgeneral
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justified as first choice based on a bottamecological approach focusing on primary producers
and their higher sensitivity to environmental changes.

Q: On a scale from -B, does the monitoring discussed today provide adequate geographic
coverage for monitoring the living resources of the IRL? (1 = it does not, 3 =niitggfidoes)

While most participants responded that current
monitoring provides adequate geographic coverage
for monitoring Living Resources, five participants
responded that geographic coverage is definitely
not adequate. Many of the monitoring programs
were describeds fragmented and limited in spatial
coverage and that they may not represent the IRL
as a whole.

One comment stated the need for a better
understanding of the linkages that describe the
system dynamics to prioritize which living
resources should be monitored.

Q: On a scale from-B, does the monitoring discussed today provide adequate frequency of data
collection for monitoring the living resources of the IRL? (1 = it does not, 3 = hitkdfi does)

Most participants responded that frequency of data
collecion was adequate. Many of the comments,
however, indicate the need for overall increased
frequency.

Several participants noted that this was a difficult
guestion to answer since adequate frequency is
target organism dependent. HABs and
phytoplankton wereoften singled out requiring
more frequent sampling outside of bloom events.

Q: What is missing from the monitoring discussed today for adequate monitoringngf liv
resources of the IRL?

Comments for this question identified several groups of organisms underrepresentedrig ongoi
monitoring programs. Microbial (bacteria and microalgae) and viral monitorang eommonly
cited as needing more focus. Benthos, invertebrates, sponges, and invasive speeciss sed

as being underrepresented.
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Q: Please list any other comments, suggestions, and recommendations on living sesource
monitoring of the IRL.

HABs and phytoplankton were the most included Living Resources in participant caanment
Expanding in situ monitoring capabilities for HABs and monitoring phytoplankton resting stage
in sediments were recommended. The need for integrated models was also noted.

One participant commented that, “there is still confusion about the definition of. AR
monitoring plan should account for toxic and shading/turbid bloetnsth types are important
and harmful — and also make clear distinctions among types when discussing.”

Lastly, it was suggested that there are more opportunitiestioen sciencébased monitoring
programs of living resources in thiell.
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Appendix 7.1. One Lagoon Workshop Participant Comments from Interactive Surwes
Water Quality Survey

Q: Please rank the water quality parameters below in order of importance tosabsewater
quality in the IRL. Drag and drop the items to ran&rh

n

1st Rank Comments

Chlorophylla | Just from a wholistic view. All are important bufeel and believe nutrients an
similar issues are the priority.

Chlorophyll a | Selected the parameters that have to do with pripgroductivity habitat health
(i.e. seagrass), wildlife health (DO) and humanthgdlacteria)

Chlorophylla | We need to understand the biological responses, just abiotic factors, thug
ranking chl A high.

Chlorophylla | The primary threat to IRL water quality and ecosysthealth $ excess nutrien
loading leading to excessive phytoplankton growth

Chlorophylla | I think the nutrient loads driving phytoplankton afidances are critical fo
understanding the algal blooms we have had in réogrars and assessing the
effectiveness of efforts to reduce nutrient loadsta the Lagoon. Chemici
pollutants are the next important area in order teduce exposure to resident
and tourists using the Lagoon, maintaining comnedrand recreation fisheries,
and assessing effageness of programs to reduce pollutants.

Chlorophyll a | Prioritized in order of importance to lagoamde restoration and within the scop
of local management.

Chlorophylla | Chlorophyll and TSS affect light attenuation andhdee affects on foundationg

habitats (seagrass, other SAV). Nutrient loaditig t&s what is feeding the bloom
Microbial contamination tell us whether-water recreation is safe for people.

1%

Eutrophication

System health

Eutrophication

| believe nutrient loads are one of the biggt issues from which many other issu
stem.

Eutrophication

Looking at a longer period of record in the estyattye health of oysters an
seagrass depends more on the top 3 categories thahose. In my limiteg
experience, those organisms are indicator speaegs$tuary health.

Eutrophication

| think of the leading issues in terms of algaldois - their causes and thei
subsequent impacts

Eutrophication

I'd say that the first 8 out of the 10 are equaltireir importance as water qualit
parameters

Eutrophication

There is a phytoplankton biomass problem, so clpbgdl a and nutrients are g
high importance. Also important to make sure irusiteasurements of chlorophyll
fluorescence are calibrated to actual discrete measents of extrated
chlorophyll. Salinity high on the list becausesitrélatively easy and importan
indicator. Microplastics are important as well byiut them at the bottom becaus
I'm not sure of clear management tie right now.

—

11

Eutrophication

Salinity fluctuations and nutrient loading are thep drivers affecting several ¢
these other important parameters.

Eutrophication

Not a strict order but I'm interested in the seagsgs and SAV, the base of the liv|
lagoon. | tried to put relevant parameters geneyaih top.
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Eutrophication | Big issues firstothers will mitigate as the big problems become $eva

Microbial Ranking the water quality parameters is partialfiven by the question. There ar
Contamination | overlaps in some parameters where you might rankngg, turbidity, nutrient
loading, pH, and dissolved oxygen together as irgriwater quality parameters

for supporting the ecosystems. However, microbi@ntamination, nutrient
loading, microplastics, and pesticides would bekesth together froma human
health standpoint.

Salinity Focus on core parameters that can be measured bgtipmgrams.

Salinity color, turbidity, chl a all vital for affecting Httg environment;

turbidity, color, salinity greatly affected by watmanagement

Salinity We often judge our ecosystem health by what we g#&@ually see. Hence, alg:

blooms. Salinity concentration can often times belimiting factor to alga

causeshading (reproduction and decomp) and contributetédal particulates in
the water column, which has an effect on DO. Neptisgto sewer technology wi
alleviate problems with septic, just a matter ahe.

productivity. Likewise excess nutrients are driviergproductivity. Excess algae can

Q: On a scale from -B, does the monitoring discussed today provide adequate geographic
coverage for water quality monitoring of the IRL? (1 = it does not, 3 = it definitely does)

of
ng.

\1%

S
er
re

Scale | Comments

1 Relatively too much monitoring focused on southéRi

1 gaps in SIRL just between border of SIRWMD and SFWM

1 Huge sections are not monitored on an intense ertofrgquency- the water shed is also ng
scrutinized enough

1 Missing frequency and specific parameters per statMany of these samples are collect
monthly or quarterly, which desn't allow for daily or weekly changes in DO négli etc. that
are key to understanding input, functions, and BsuAlso, tributaries are the source
contaminants yet aren't being considered here ane REALLY lacking in regular monitori
Thereare no TMDLs for bacteria in the lagoon propernsamonitoring for bacteria outsids
shellfish harvesting areas (which are for the muesit defunct). Two nonprofit organizatior
are doing the majority of bacteria monitoring irgtzon tributaries (Surfrider and Clean Wat
of Indian River County). If it wasn't for them, thablic would have no idea what they we
swimming in.

1 There are some geographical gaps, and for contisyoeadily available data those gaps ¢
be very large

2 It appears to do a good job, but more coverageligags better and having the data read
available/downloadable is useful, but currentlykaw in some programs.

2 This seems to vary depending on the parameter tEragst, so too general of a question. B
clearlythe entire lagoon has some sort of monitoring.

2 perhaps more monitoring of loads into IRL via ttédries

2 There is a lot of geographic coverage of the IRL frobably some areas that ai
undersampled.

2 coverage is good but can always be improved

2 From basic my understanding of the mapped regiohdiacussed today only
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There seems to be more monitoring occurring in $@&uh portion of the Lagoon compare
to northern sections.

Ve

2 From the maps it seemed that coverage was goodrfost parameters. | may have misseq
but it seemed like data on light attenuation migte sparse?

2 The overall coverage of the IRL looks fairly gbatithere are surely points of interest whe
we calld benefit from having additional monitoring, suek the Haulover Canal that we'
talked about previously.

2 We are doing great, but there is always more to do!

2 Hard to get a sense of temporal scale for discreteasurements; probably not for th
programs that have only a few sensors out includimgiiu monitoring platforms

2 Very hard to know about spatiemporal coverage from such a quick presentatio
hopefully these will be sent out later with mappirigchniques that include temporg
coverag.

3 Spatial distribution of stations is good.

3 There did not appear to be any significant gapsawerage when viewing the map.

3 It would appear that iloes but its worrisome that data are not collecteda standardizeq
way - So geographic range is fine but comparability issjionable.

3 Great spatial coverage.

3 | couldn’t see any real gaps from the maps thandtaut

On a scale from -B, does the monitoring discussed today provide adequate frequency of data
collection for water quality monitoring of the IRL? (1 = it does not, 3 = it definitelygdoe

Scale Comments

1 This varies depending on the parameter of interdstit for most parameters monthl
sampling is not sufficiently frequent to captureetlepisodic events (e.g., storms) that G
have a huge impact on water quality, seagrass, argstetc. The hourly sampgnof some
programs is excellent.

1 Ideally, there would be a lot more continuous WQala

1 lack of more continuous data collection stationsaneas

1 Understood that it is the best that can be done lwthe resources availableexpansion ig
essentid

1 Would need to see frequency of each parameter tewaer this

2 Similar answer to previous question. Some are titail.

2 Much of it is real time monitoring.

2 frequency is good but could always be improved

2 based on quantity of samples as discussed by SIRWMD

2 I think it is adequate based on available fundibgt more frequent sampling in general
preferred to better understand trends related tortgooral variation.

2 I think higher frequency data are needed becauseuaderstanding of higher frequeng
variability will allow better understanding of deixs as well as better interpretation of lowe
frequency data.

2 Some parameters in some areas are collected frefyeenough, but others could hayv
greater temporalkesolution.

2 Hard to tell since each program is doing thingst alifferently.

an

1
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2 There's a mismatch in frequencies among programs.

2 In looking at historical trends, monthly data mag &dequate, but algal blooms and fish k
require higher temporhkfrequencies as the hourly and daily trends cameha significant
impact.

2 Frequency can be significantly improved, the onlgdblock is staff time and funding.

2 Hard to get a sense of temporal scale

3 | saw a number of sampling events that weneeekly rotation or less. And that's good ne

Q: What is missing from the monitoring discussed today for adequate monitoring ofualisy
of the IRL?

X It would have been nice to see where the random sampling programs fit in or how they

could possibly help fill in gaps.

x Can source of nutrients be determined using stable isotopes? If so, that would lble valua

to monitor.
X Methodologies

x "1) Remote sensing at high frequency and easily available

x 2) Contaminants of emergent concern sampling of water, soils, and food chain. Is PFAS

increasing or decreasing?
x 3) Monitoring to determine if the recreational and commercialdsas are safe to eat
X microplastics, marine debris

X imo, monitoring of the light regime could be improved ... a driver of biological
productivity

x algal toxins

x Data sharing capabilities

X More stations throughout the Lagoon

X More microbial monitoring

x 1 didn't see any significant misses.

x Standardization

x Hydrologic impacts.

x flow/discharge data? cant remember if this was addreésshd presetation or not

A403



x Who is sampling for Iron? | didn’t see that and if that is a factor of algae blioomght
be important

X atmospheric deposition; more than just chl pigment

X Mosquito impoundments and discussion and evaluation of non point sources. Point
source- walk the banks - needs to be scaled up

X Toxins, PFOS/PFOA, bacteria (enterococci), DO measuradratiuency adequate to
calculate daily means and more sediment saxgphleed information on frequency of
parameters collected at each site.

X Nearshore data where depth changes are strongly seasondgrgavmpacts, and water
flow may be restricted influencing the water quality and exchange processes.

X May need additional tributary stations to ensure adequate spatial coverage mddmpai
WBIDs that drain to the lagoon.

X More real time salinity data is needed to study the impact of high freshwater duration on
IRL living resources

X New technology for making in situ measurements, what happens with all the data (i.e.,
Chuck could have discussed modeling, maybe that's forthcoming though)

x Emerging contaminants of concern,
Q: Please list any other comments, suggestions, and recommendations on wategr qualit
monitoring of the IRL.

x This information (what group are monitoring which parameters, frequency and location)
should be available on a website for future referencing, including up to date camtacts f
data that is publicly available. The more people are free to view data, teeuitlidre
learned from it.

X Making the data easier to download into a format (.csv) for analysis would be helpful.
Providing data on depth of monitoring is not always consistent but should be. A one-stop
shop would be a great gateway to the data!

x How aboutother algal pigments? Bluegreen algae?
X More publicly available/downloadable data would be great.

X | didn't see the discreet monitoring efforts that SMS carries out on a quarteshWidas
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have water quality, sediment organic and grain size analysisparalmsic
meterological data collection in the SLE up to the @nRL in Melbourne. This is all
part of the CERP infaunal monitoring program, and it is available to the public upon
request.

A list of contacts that manage each program might be useful.
continued partnerships and communication among agencies and institutions are vital
use of autonomous vehicles and increased remote sensing

We need to look beyond TMDLSs to understand system health. Estuarine function is more
than stormwater loading, there are many contaminants that are now ignored as
monitoring focuses only on TMDL compliance. Trend analysis demonstrates no
significant change in lagoon water quality over time yet seagrasses have aaignifi
decline. We are missing something just lookingudtiants and algae! We are not
adequately assessing the systems health focusing on TMDL parameters.

More communication between agencies, including DEP, SFWMD, FDOH, NGOs, and
local governments; quarterly water quality inter-agency meetings would gebetiate
agency coordination and hopefully more regional projects

provide guidance on ga/qc to other agencies that do simgasumements to increase the
number of robust datasets coming in, partner with SECOORA

A better demonstration

This information (what group are monitoring which parameters, frequency and location)
should be available on a website for future referencing, including up to date camtacts f
data that is publicly available. The more people amtiveview data, the more will be
learned fom it.

Making the data easier to download into a format (.csv) for analysis would be helpful.
Providing data on depth of monitoring is not always consistent but should be. A one-stop
shop would be a great gateway to the data!

How about other algal pigments? Bluegreen algae?
More publicly available/downloadable data would be great.

A list of contacts that manage each program might be useful.
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continued partnerships and communication among agencies and institutions are vital
useof autonomous vehicles and increased remote sensing

We need to look beyond TMDLSs to understand system health. Estuarine function is more
than stormwater loading, there are many contaminants that are now ignored as
monitoring focuses only on TMDL compliance. Trend analysis demonstrates no
significant change in lagoon water quality over time yet seagrasses have aaignifi
decline. We are missing something just looking at nutrients and algae! We are not
adequately assessing the systems health focusing @i Pdrameters.

More communication between agencies, including DEP, SFWMD, FDOH, NGOs, and
local governments; quarterly water quality inter-agency meetings would gendtate be
agency coordination and hopefully more regional projects

provide guidance oga/qc to other agencies that do similar measurementsraase the
number of robust datasets coming in, partner with SECOORA
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Habitat Quality Survey

Please rank the CCMP Habitat Vital Signs below in order of importance for monitbertgealth

pr
d

Al

]

o

of thelRL.
15 Rank Comments
Connected | Everything depends on (needs) water. Everythingin@oted waters can have benefi

Waters and consequences dependirigyou're upstream or downstream of "pollutants”
ecological harm. If you can't get the water to beona beneficial to all plants an
wildlife, then all the other stuff really doesn'tatter. Filter feeders have the ability to
"clean" the water. "Clear® or less turbid waters will allow seagrassesltufish with
ample sunlight. When seagrasses flourish, then@esdeverything else in the tropic
web, bottom up to top down. Not only by providinglhitat refuge but also fooq
resources and chemical dyq.

Connected | Many of these systems work in concert so understagdhe inputs to and response

Waters of habitat forming species (i.e. seagrass, oystirgpsential
Filter Indicator species like seagrasses and filter fee@e much more useful in identifyir
Feeders | IRL health. Its much more difficult to analyze ttber parameters and their impact o
the IRL, like land conservation.
Filter Filter feeders (including bivalves, sponges, ofbeling species) clean particulates a
Feeders | algaefrom the water column, which have been a major cemrcin recent years
Seagrasses are important nursery areas and protgeitat. Living shorelines als
provide habitat, protect coastal lands and are laghkin areas that are highly developg
Filter most sensitive first
Feeders
Filter Might add mosquito impoundments given Brevard Cguinds so many and managg
Feeders | so differently.
Land The order is based on scale/scopégh the idea of broader scope(s
Conservatio| incorporates/includes the micrabitats
n
Land The limiting factor surrounding the lagoon is laomhservation. What is left will be gorn
Conservatio| in to development before 2030 . This includes th@eund connected waters an
n wetlands.
Land You must first stop the further loss of availablbitat(s) within the watershed to avoi
Conservatio| more habitat fragmentation.
n

Seagrasses| Land conservation would be higher if it was spedifis lagoon/tributary front land tha
was also adequately managed.

Seagrasses| Seagrasses and SAfdundational species, highest priority. Land consgion - clearly
important to health of IRL, but not sure of the emttion to how conserving lan
improves monitoring, therefore ranked on the bottorRerhaps | am misinterpretin
the intended meaning.

Seagrasses| | would add someneasure of sediment quality/benthos diversity as #fter seagras

as #1.
I would also add macroalgae (including drift algaed Caulerpa)- changes in

distribution and abundance
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Seagrasses| | understand why oysters aren't listed separatelyt itvhen it @mes to habitat, oyste
reefs are just as important as seagrasses and wdta

Seagrasses| Spatial extent is main theme

Seagrasses| Conservation of habitats submergeahd wetlands are critical to not only th
biodiversity but to the systems ability to adapt¢bmate change.

Wetlands | | think the wetlands are one of the critical ardasmonitoring to promote water quality
and decrease nutrients and pollutants flowing i@ Lagoon.

Wetlands | | am focusing on the organisms and ecosystemsdbatribute most to water quality.

On a scale from 1-3, does the monitoring discussed today provide adequate geograpagecove
for habitat monitoring of the IRL? (1 = it does not, 3 = it definitely does)

Scale Comments

1 lacking coastal wetland monitoring in vast aredsodilter feeder monitoring regions lacking

1 | Wetland monitoring needs to be more extensive amd just a large scale view of acres, but a
considering natural vs. impounded, management, fimg and ability to attenuate pollutants.
1 No coverage in Halifax river, and some items haitdid coveage in the north
1 | We don't have good maps (either historic or curfeaf what areas are important for oyste
and clams.
We only have a synoptic look at shoreline condit{garmored) completed by 2 of 6 counties.
Land use is changing rapidly with associated los$agetlands and vacant natural areas and
rainfall storage and infiltration area.
1 | Seagrass systems are well covered but there areelgmps for filter feeders and wetlar
monitoring.
1 | While seagrass and water quality monitoring seerhdwe breadth, the same cannot be said
other plants and wildlife that the lagoon supports.
1 | only seagrasses have adequate coverage
The seagrass coverage seems adequate althoughrélgeidncy is somewhat limited. Shellfis
monitoring is inadequate ahis time and unless the dep of Ag or other groupsease staffing
that won't change
Monitoring of other bivalve (besides oysters) commitigs is not included for most of region
Habitat monitoring is the forgotten step child argdthe key baromedr
We are doing great, but there is always more to do
Probably inadequate to cover spatial extent of IRL.
Some room for additional data collection relatedwetland location throughout
We need more information at the Lagoaevee scale
Seagrasses yes buy everything else no.
This is more time intensive and costly monitoritigvould be helpful to hae more distribution,
but funding sources often dictate the spatial exten
No monitoring is shown in the Halifax River area.
Seagrasses are well covered but others are not
Yesfor seagrass, not sure of the other habitats whach not monitored as comprehensively.

[EnY
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On a scale from -B, does the monitoring discussed today provide adequate frequency of data
collection for habitat monitoring of the IRL? (1 = it does not, 3 definitely does)

Scale Comments

1 Hard to say, patchy filter feeder monitoring, freency not discussed. Seagrass monitoring is
done- not only coverage, but density and depths. Need aedar other habitats
1 | Only the seagrass and coastal shorelines appehate sufficient temporal coverage.
1 | Aside from seagrass monitoring and the FIMS andl aarveys, most of the habitat monitorir
is not completed on a regular schedule across tlagonity of the IRL.
1 | Seagrass synoptic survey limes per year is adequate following the growssgson, howeve
we don't know as much about the seasonality of fiteer feeding populations as they respond
to the wet and dry season changes in salinity, walkepth, temperature, etc.
Habitat monitoring appears much less frequent thveater quality monitoring
only seagrass has adequate frequency
stated already in previous answer
Monitoring of other bivalve (besides oysters) commitigs is not included fomost of region
insufficient see #4
It seems that seagrass monitoring has decreasdregquency because of budget cuts in rece
years. SAV is a dynamic system and yearly or ba@nisunot going to cut it. hwater
interpretation is also necessarpecause photo interpretation is open to bias a
misidentification. How many Caulerpa beds are iffead as seagrass?
2 For those limited things monitored, yes and adecu&b the extent that financial resource
allow.
Probably not, but probably the best we can do gifemding constraints.
It would be ideal to have data collection at thevsafrequency level for different areas of th
lagoon.
Seagrasses yes but other monitoring not so much
For seagrasses and largescale mappingetfands and oyster reefs only
Seems to vary among habitat types.
| think the habitats show slower rates of change Jess frequent monitoring over larger sca
would be preferable over more frequent monitoringsanaller spatial scales

R Y =Y Y W S

N

N
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What is missing from the monitoring discussed today for adequate monitoring of halat of t
IRL?

x a lot of shoreline and coastal habitat monitoring
X Wetlands- connected and protected, function, and management. Filter feeders

X macroalgal coverage, more discussionconnected waters aspects of the Lagoon and
how those are recorded over time

X "Some measure of sediment quality/benthos diversity as #2, after seagrass as #1.

X Monitoring of macroalgae (including drift algae and Caulerpa) - changes in distribution

and abundance. Some of this is captured with seagrass transects, but not repaned out
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as accessible as the seagrass data.”

synoptic surveys of the abundance and diversity of species in the different habitat types
physical drivers of the system (ivgater residence times, nearshore flow regimes,
nearshore depth changes)

Monitoring coral habitat could give good insight to IRL health issues and its impact on
the reef system

clarity of purpose for many efforts

Other vascular plants, invertebrates, seeoy production, chemical cycling,
trophodynamics.

More comprehensive monitoring of ngeagrass habitats.
invasive species
benthic invertebrates

Process based monitoring is needed. We need to understand the ecological processes
underlying change. Recruitment, predation, etc.

Wetlands that are mosquito impoundments

Need more baseline data to use for management and restoration planning
"shellfish- northern areas and subtidal Brevard

need to mention restoration/living shoreline monitoring (even if progsed)”

Jeff gave a nice presentation, but | didn't hear much about submerged work that is going
on in the tributaries and tributary shorelines and | thought there is quite a bit. Maybe it
just planned, but not active?

"Monitoring other bivalve communés/filter feeders (clams, tunicates, sponges and
mussels).

Saltmarsh habitat monitoringangrove encroachment”

Suggestions in expanding and linking to economic health needs to be more on the
forefront

| would like to see greater emphasis on validation and identification of SAV spedies a

communities and their changes at several time scales.
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Anything about the status of clams in the system.
Other forms of habitat (eg mangroves, s#timent, etc)
Specific measured parameters

Monitoring of habitat in the Blifax River and also some important tributaries thateserv
as sources for species that occur in the IRL.

Tier 2/3 scale for wetlands and filter feeders

Macroalgae! Drift MA are often found in waters deepentivéat is included in seagrass
transects. Thegre very dynamic, can soak up and release lots of nutrients, and they are a
substantial part of the primary productivity of the lagoon. Likely important in the
development of the super-bloom. Seems that monitoring does not match their importance.
More effort should be directed toward MA monitoring.

Please list any other comments, suggestions, and recommendations on habitat mgooiitthe

IRL.

X

For management, really need to have a projected reference point or histcitiedl
conditions to compare current conditions with some "ideal”, like seagrass looks at the
coverage in the year 1942. What can we use for filterefs@dHistoric harvests? A
modeled projection? Same for wetlands/saltmarshes and the migration oideetla

inland. Don't know much about it but the Wetland Elevation Monitoring in the North IRL
may be important to do throughout the lagoon, if you can find good representative
wetland to continuously monitor.

Would commercial/recreational filter filter catchesatloes over time be covered in
Fisheries or in this section?

There is much more that could be done in this area.

There needs to also be concerted effort to monitor reshaigithts and their impacts in
addition to what is there currently. | think this is happening for the most part, anhleast
the short term, but am unsure how it is incorporated with this monitoring.

Need to expand the shoreline characterization to souliRern
needs a lot more funding, all habitats need consistent methods
Saltmarsh habitat monitoring (Lack thereof and paucity of existing habitat inlthe IR
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coupled with mangrove encroachment.

X Standardization across sites and habitats

x Combination of technolgies to leverage the traditional fidddsed, human-labor driven
monitoring.

x Expansion will require an integrated multi-disciplinary partnership as we h#véhe
seagrass program. Tying habitat to water quality is essential

Living Resources Survey

Please rank the list of living resources below in order of importance for mmgttive health of

-

o

the IRL.
1s' Rank Comments
Fisheries | Fisheries and birds are important for the economside of the Lagoon and can serve
indicator species for other issues in the Lagooomf habitat conditions to water quality
Fisheries | | found it hard to rank these but i tried to choos®ore sensitive or indicator species w
more importance. However, i'm not sure I'm equippeth the knowledge to rangethen
all.

HABs In general, | arranged the list with lower troplével/smaller organisms first because t
higher level taxa are reliant on these. Also, harafigal blooms are a primary concern|in
recent years and affect all other groups. Commeéraiad lecreational fisheries are bi
concerns from an economic perspective and are wgasitplainable benchmarks fq
ecosystem health.

HABs grouped by stressors and then some potential intticapecies on both ends of the fog
chain

HABs Focusing on problematigroups (HABs) and organisms that can be mostrivdtive of the
overall biodiversity and ecology.

HABs It is really hard to rank thes¢hey all seem extremely important

HABs HAB's can negatively impact both humans and wadlif

HABs organisms at the top and bottom of trophic structisrare important to look at

HABs Really tough to put an order to this list

HABs Monitoring the linkages between drivers, impactgdazronditions. These are the indicato
of impacts and conditions.

HABs This ranking was the most difficult to finish. hkad HABs, plankton, and macroalgae f
because they are easier to analyze and study thddlile. HABs are most important t
study because they are harmful, while the other qaeters listed (with theexception of
invasive species) are not. Charismatic megafauke. the bottlenose dolphin that resides
in the IRL, may give better insight to IRL heditimtfisheries that are more mobile. | did not
know what to do with elasmobranchs because | dandw much about them....

HABs Again, | looked at this as more of a holistic qiest The HAB, phytoplankton, and oth

seem to be more directly linked to IRL health daehteir tropic level perhaps. Followed |
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fishes and vertebrates higher up and are more dliffi to monitor (more specialized t
capture)

HABs The presence of HABs can affect all the others

HABs Oh my, all of the above are so important.

Macroalgae| bottom up approach is important to tackle so focused on prign@roducers first, ther

secondary, etc.

Plankton | base of the food chain is vital as are organisnmet thse different parts of the lagoor

connected waterbodies/ zones of the estuary

Plankton | Hard to list as some are potential crisis (HAB) smdie are more standard monitoring. M

response would change based on the current statéheflagoon.

Plankton | Sensitivity analysis may generally reveal lowephio levels are more susceptible to chan

and denonstrate response variables on a shortened timemfea Thus, lower trophi
organisms are usually used as biological indicategarding health of an ecosyster
Invasives can also be used as indicators for tbetfet they usually can outcompete nativ
during times of change.

Plankton | | arranged my ordering from small and responsiveladmer and slower to respond t

changes. The greatest challenges to the IRL sedya telated to the recurrent blooms an
the cascading effects on the whole ecosystem, saceatrate at the base. | work wit
manatees, but as a tool to understand SAV and periof the whole system.

Plankton | Phytoplankton blooms adversely affect SAV and &ffiee health of the entire system

hence top priority. | addressed the imponee of macroalgae in my response to the hab

tat

guestionnaire (seems more appropriate there thanmdje

On a scale from 1-3, does the monitoring discussed today provide adequate geograpagecove
for monitoring the living resources of the IRL? (1 = it does not, 3 = it defyndeks)

Scale

Comments

1

Coverage is inadequate. Need better understandifghe linkages that describe the systg
dynamics to determine if these are the right thingsmonitor.

unsure from data provided if zoop/ larval fish/ ghyextend adequate

Need for bird research involving lagoon shorelindsalt marsh and mangrove)

These habitats are certainly important as migratooyridors as well as nesting/foraging aregs.
To tie in with habitats, what are the effects ofslevel rise and mangrove encroachment on salt

marsh dependent species?

I think HABs took us by surprise and agencies hesmonded by shoving in some extra sampl
based on the logistics of their ongoing progran@mninot aware of a comprehensive assessmne
of where or how often HAB sampling should be dama, triggers for testing for when tacity
sampling should begin and end. Hopefully this heygpgened and I'm just not aware.

With some exceptions, it seemed most are relatiathjited in spatial area monitored

some things yes, other things-no

regions are well covered but gaps could be filled i

It appears as though the studies are fragmented aray not represent the IRL as a whole

It does but there's always room to improve.

NININININ -

There are lots of useful monitoring programs goamy but it's difficult to adequately cover th
IRL for any one of these living resources unlesipheiagencies and institutions are involved
monitoring that particular group. So, some are lagttovered that others.
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2 It is likely limited in geographic scope given siz&RL.

2 For certain vital signs, but maybe not all

2 Fisheries/forage fish monitoring is focused on adishes and does not provide data on juver
fishes or small forage fishes

2 | With money, HAB and other phytoplankton samplinglddoe sampled more

On a scale from -B, does the monitoring discussed today provide adequate frequency of data
collection for monitoring the living resources of the IRL? (1 = it does not, 3 Hiititldy does)

Scale

Comments

1

Hard to say. Frequency depends on situation. Alsrd to know if monitoring data ar
comparable quality to put them altogether and asseeverage. All of the coverage maps assl
all data are the same.

ime

Does not seem the case for many trophic levels

=

biodiversity data appears to be limited in tempocalverage

We might do enough fish  dependent and independent onitoring.
The monthly coverage of chl a has a good spacial verage.
The UCF turtle work and HUBBs dolphin work is gledtwhat happes if that funding
disappears? Would a government agency step in t&pkeup?

| agree with the commentary about HAB monitoringeds to be frequent and widespread
better understand the dynamics.

Just taking manatees as an example: an abundanc@gyprovides a snapshot every 5 years
a particular time in the season and is not evenigesd for just the IRL; yeaound distribution
surveys of particular counties may be once every2Q0years. Waneed monthly surveys t
evaluate how manatees are responding to changeseagrass. I'm sure that the same could
said of other taxonomic groups.

=4

be

For HAB's, some areas are only sampled when blognteoccurs.

For this one, the frequency of datallection is going to vary a lot based on the arigen targeted

same as abovesome Y€es, some no

for some organisms, more frequent sampling wouldapeimprovement but also costly

Not sure

Temporal scales not very well illustrated.

NININININN P

| think having a few weekly sites for HABs is gbesitthere could be an additional one or two
get better coverage.

Where is exists for the most part. Based on thedision HAB sampling needs to begfient
and | am not certain it is everywhere.

| think more water sampling for algae is neededuding frequency and locations. Includi

toxins and algae identification

What is missing from the monitoring discussed today for adequate monitoliviggfesources
of the IRL?

X There does not seem to much monitoring focused on invasive species in Lagoon

X bacteria, viruses
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sponges
Not sure; | am not a wildlife expert
Aquaculture, wading birds (birds were mentioned but not in great detail).

It would be useful to have benthic microbial monitoring, including bacteria and
microalgae. Also viral monitoring would be useful, especially given the times. édniss
anyone is currently doing that in the IRL.

mangroves, salt marshes

Monitoring for smaller size harmful phytoplankton taxa pose a challenge so methods for
early detection and better records of these species woblehedicial.

microbes and benthos, life cycles and timing (integrating across resources)

Invertebrate monitoring seems to be inadequate which seems to be interegteyg as
have been shown to be good indicators of environmental impacts.

More robust data collection for algae species and toxin presents

Plea= list any other comments, suggestions, and recommendations on living resourcesmgonitori
of the IRL.

X

Other potential resources for invasives: Florida Exo#istPlant Council (Exotic Pest
Plant Database and Early Detection & Distribution Map8ggtem) Florida Natural
Areas Inventory (iMaplnvasives), Florida Natural Areas Inventory, Nogertius
Aquatic Species (NAS) Database. FDEP or Greenwater Labs often rukigah&oxin
analysis for HABs.

How accessible is the NASA data? I've seen 1 publicatiothe health of the alligators.
Is there a need or a way to make NASA study data moresble?

There is still confusion about the definition of HAB. Any monitoring plan should account
for toxic and shading/turbid blooms - both types are importanhamdful - and also
make clear distinctions among types when discussing.

| think there are more opportunities for citizen science based monitoring psogfam
living resources

More in depth discussion of HAB monitoring would be useful in the future
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x Expandng in situ monitoring capabilities for HABs?
X Surveys for phytoplankton resting stages in sediments?

X integrated models are needed
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Appendix 7.2. One Lagoon Workshop Participant Chat Room Comments
(Note: Chat Room comments were edited to relevant commeelybds o

from Amanda Kahn to everyone: 1:35 PM
USGS continuous data in SIRL are available online through SFWMD DBHYDRO )
https://www.sfwmd.gov/science-data/dbhydro

from DuaneDeFreese to everyone: 1:44 PM
| hope that at the end of the process we will get some direction about the AtmtiDesiation
needs.

from Melinda Donnelly to everyone: 2:18 PM
FYI- The shoreline characterization data for the North Indian River is avaf@abil®wnload at
the UCF Library STARS repositiory: https://stars.lfyracf.edu/ceelalesearchdata/2/

from Holly Sweat to everyone: 2:36 PM
The species inventory has been going since the mid 90s, but the big barcoding effattadt st
last year.

from Emily Dark to everyone: 2:42 PM
FWC is also conducting a state wide biological assessment of Diamondivapktethat involves
tagging and monitoring of 3 (or4?) key populations including one up in Cocoa Beach area

from Richard Paperno to everyone: 2:48 PM
FWC weekly HAB sites are selcted based partially orstag and partially on historic sampling
sites. FWC also takes random sampipsn Mosquito Lagoon on a monthly basis.

from Kate to everyone: 2:53 PM
Toxin testing occurs as part of routine HAB monitoring by FWC/FDACS; there aereatitf
thresholds for different HABs

from jfrost to everyone: 2:53 PM

FDEP and FWRI have actiygrograms set up in partnership with other state agencies. Toxin
testing is most often event related. Thus, if an area is experiencing an atgaldid there are
reports to the Department of Health, then toxins are also subsequently measured.

from Amanda Kahn to everyone: 2:53 PM
Re toxin testing, it is also program dependent, some programs specifically |taigay for
species composition and specific toxins.

from Michelle Gaither to everyone: 3:29 PM
eDNA could be an important tool for monitoriageas that we can't get to with trawls and traps.

from Virginia Barker, Brevard County to everyone: 3:43 PM
Identifying gaps is the first step to getting them filled. It may not get them filgtdywe won't
know if we don't try.
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from Vincent Encomio to everyone: 3:44 PM
Accessibility to the public and our interpretation of that to them, is highly importadtinessing
a program's adequacy and value.

from Linda Walters to everyone: 3:46 PM
| would add that some topics do not need ongoing monitoring, but rather short term datarollect
(e.g. microplastics, aerial coverage of oysters, etc.)

from Jeff Beal to everyone: 3:48 PM
Synthesis of various forms of data into Habitat Suitability Index models is argredtfor the
IRL. Expanding or designing new monitoring efforts should consider end products such as HSIs.

from Vincent Encomio to everyone: 3:54 PM

| think interfacing more consistently with efforts likeRZ's IRL Report Card will help with public
education. A report card is much easier for the public to digest and understandl tArsddata

from these various programs can make those grades more representative of the Ladtion's hea
So more and continued contributions to efforts like the Report Card from insstthiaincollect

and manage data would be important.

from Daniel Slone to everyone: 3:54 PM
Tie into the Southeast Blueprint? (HSI)

from Chip Deutsch to everyone: 3:54 PM

In terms of what the public needs or wants, | think it needs to be providedgesdilole format.
They want to know "How is the lagoon going? Getting better or worse? Are fish/shelfisto s
eat? Are fish coming back? Is it safe to swim in the lagoon? Are manatees/dbkxdiihy? etc.
The IRL Health Update Scorecard that Marine®aces Council is probably the right sort of level
to target for the publie- great visuals (red = bad, etc.).

from Virginia Barker, Brevard County to everyone: 3:55 PM
I'd like to add emphasis to chemicals of emerging concern and their bioaccumulptising
issues to marine life as well as humans.

from Ron Brockmeyer to everyone: 4:01 PM

The FWC IMM programs spent quite a bit of time discussing the return frequenmapming.
Might have some insights.
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