STAFF REPORT FOR FUNDING REQUEST

PROPOSED FUNDING FOR STATE OF THE RIVER REPORT
MAY 2026

The JEPB Program Administrator forwards to the Jacksonville Environmental Protection Board its comments
and recommendation regarding the above referenced funding request.

Requesting Organization: Jacksonville University

Project Name: Nineteenth State of the River Report for the Lower
St. Johns River Basin

Amount of Request: $111,233.00
Staff Recommendation: Approve with conditions
GENERAL INFORMATION

The objectives of this project are to write and publish the Nineteenth State of the Lower St. Johns River Basin
Report (LSJRB) and a single-page Brochure that explains the current health of the LSJRB. The Report is a
scientific review of the basin’s health that is understandable and interesting to the public. The Report will be
written by a team of academic researchers from Jacksonville University (JU), the University of North Florida
(UNF) and Penn State — Berks. It will undergo an extensive review process including local stakeholders and
an expert panel with expertise and experience in various disciplines to address the multi-faceted nature of the
data and will be published in the late fall of 2026.

Key Features of the Proposal:

This proposal includes several ongoing and new items:

e  The tributaries section will be updated with the most recent annual data and advisories so that the
public can better assess current conditions and data gaps. The tributaries section of the public website
is also searchable by City Council District and by Planning District.

e New information from studies on microbial source tracking will be included.

e An education and outreach section to include K-12 aspects of the project addressing the use of hands-
on water quality testing kits for K-12 students, lesson plans, and documentation of outreach,
educational, and media activities. Teachers and teachers-in-training will be trained on the use and
usefulness of these kits in meeting required curriculum standards, facilitating K-12 students sampling
water from LSJRB tributaries in their neighborhoods or in the region.

e This proposal requests support for the 2026 Report to include: the Report, single-page color Brochure,
Appendix of supplementary data, public website, and K-12 components.

CRITERIA FOR REVIEW

Pursuant to Jacksonville Ordinance Code Section 360.601, the Jacksonville Environmental Protection Board
shall evaluate and consider the following criteria of a request for use of the Environmental Protection Fund
(FUND):

1. Is this an appropriate use of the FUND pursuant to Sec. 360.602 Ord. Code?
Yes. Section 360.602(f), Ord Code, provides for the use of the fund to conduct studies, surveys, tests
and investigation which are unique and of a one-time nature. The proposed project meets this
criterion as it will survey existing conditions and assess the health of the lower St. Johns River basin.



2. Will granting of this request reduce the balance of the FUND below $100,000 as required pursuant
to Sec 360.602(f) Ord Code?
No.

3. Is there a sufficient fund balance available to support the request?
Yes. The estimated balance of the fund available for projects currently is over $200,000.

SUPPLEMENTAL INFORMATION

The Report has been published annually since 2008 and has been primarily funded through the City of
Jacksonville’s Environmental Protection Board (EPB) as one component of the River Accord. It was supported
in 2010 by the River Branch Foundation as well.

The topical coverage of the report includes an introduction, and then sections on water quality, including
salinity; fisheries; aquatic life; and contaminants, including aquatic toxicology. In 2011, a special section on
unusual events in 2010 was published. The Report itself is approximately 346 pages with the complete suite of
deliverables including the Report, a color Brochure, an Appendix, and a public website hosting PDF version of
all three.

The Report has been disseminated by several methods, and its impact can be evaluated by many measures.
Every year the Report’s release is publicized through JU, UNF and other efforts with print and broadcast
media. Each year, the Report has been featured in various media platforms including the Florida Times-Union,
Jacksonville Business Journal, Florida Specifier, Mandarin News Line, WICT (online events and ADAPT
series), including First Coast Connect, WOKYV, and First Coast News. Findings are released each year at the
Environmental Symposium. In addition, presentations are available on request, and venues include area
CPACs, MOSH, Jacksonville Science Festival, Earth Day, Beaches Watch, etc.

The JEPB funding currently represents 100% of the project costs. At the request of the Board and previous
City Council’s, discussions are taking place with the Administration to consider including annual funding for

subsequent reports in the city budget.

RECOMMENDATION

Based on the foregoing, it is the recommendation of the JEPB staff that the funding request be approved with
the following conditions:

1. Seek approval of an appropriation of $111,233 to Jacksonville University to provide funding for the
Nineteenth State of the River Report to be disbursed per terms outlined in a research agreement.

2. Seek approval of the research agreement

3. Seek waivers of Sec. 111.755 and Sec 360.602 to allow for continued funding of the report

4. Seek a waiver of Sec. 118.107 to allow for a direct contract with Jacksonville University without a
competitive evaluated award.

5. Seek exception to Sec. 126.107(g), Ord Code as Jacksonville University will be listed in the
authorizing legislation.

6. Seek waiver of Sec. 110.112, Ord Code to allow for the advance of City funds
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EXHIBIT A - SCOPE OF WORK

Office of Research
& Sponsored Programs

JACKSONVILLE UNIVERSITY

Proposed Statement of Work

Project Name: ‘“Nineteenth State of the River Report for the Lower St. Johns River Basin”

Sponsor: City of Jacksonville

Lead Institution: Jacksonville University

Collaborating Institutions: Penn State Berks
University of North Florida

SCOPE OF WORK SUMMARY

The objectives of this Scope of Work are to write and publish the Nineteenth State of the Lower
St. Johns River Basin Report (LSJRB) and a single-page Brochure that explains the current health
of the LSJRB. The Report is a scientific review of the basin’s health that is understandable and
interesting to the general public. The Report will be written by a team of academic researchers
from Jacksonville University (JU), the University of North Florida (UNF), and Penn State Berks
(PSB). It will undergo an extensive review process including local stakeholders and an expert
panel with the expertise and experience in various disciplines to address the multi-faceted nature
of the data, and will be published in the summer of 2026.

Key Features of the New Proposal:

This proposal includes several ongoing and new items:

e The tributaries section will be updated with the most recent annual data and advisories so
that the public can better assess current conditions and data gaps.

e New information from studies on microbial source tracking will be included.

e An education and outreach section to include K-12 aspects of the project addressing the
use of hands-on water quality testing kits for K-12 students, lesson plans, and
documentation of outreach, educational, and media activities. Teachers and teachers-in-
training will be trained on the use and usefulness of these kits in meeting required
curriculum standards, facilitating K-12 students sampling water from LSJRB tributaries
in their neighborhoods or in the region.

e This proposal requests support for the 2026 Report, including the Report, single-page
color Brochure, Appendix of supplementary data, public website, and K-12 components.

e The tributaries section of the public website is searchable by Council District and
Planning District.



e The web site was redesigned in 2020, optimized for navigation and user experience.

Past Reports:

The Report has been published annually since 2008. It has been funded through the City of
Jacksonville’s Environmental Protection Board (EPB) as one component of the River Accord. It
was supported in 2010 by the River Branch Foundation as well.

The topical coverage of the report includes an introduction, and then sections on water quality,
including salinity; fisheries; aquatic life; and contaminants, including aquatic toxicology. In
2011, a special section on unusual events in 2010 was published. The Report itself is 445 pages;
the complete suite of deliverables has always included the Report, a color Brochure, an
Appendix, and a public website hosting PDF version of all three.

Each Report will describe the health of the Lower St. Johns River based on a number of river
health indicators that fall into four major categories:

1) water quality, including seven sub-categories— a) dissolved oxygen, b) nutrients
(nitrogen and phosphorus), ¢) turbidity, d) algal blooms, and e) bacteria (fecal indicator
bacteria), f) salinity, and g) tributaries

2) fisheries, including two sub-categories— a) finfish fisheries and b) invertebrate
fisheries,

3) aquatic life, including five sub-categories— a) submerged aquatic vegetation, b)
wetlands, ¢) macrobenthic invertebrates, d) threatened and endangered species, and ¢)
nonindigenous aquatic species,

4) contaminants, including four sub-categories— a) sediments, b) water, ¢) organisms, and
d) contaminant releases.

Each indicator is assigned a status rating, so that the public can see the health of the river
in its historical context.

(Remainder of Page Intentionally Left Blank)

{JU 26-0401 Pinto RiverReport (Nineteenth) Final March 19, 2026}



INTRODUCTION

The Lower St. Johns River Basin (LSJRB) in Northeast Florida has long been recognized as a
treasured watershed - providing enormous ecological, recreational, socioeconomic, and aesthetic
benefits. However, during recent years, it has also been recognized as a threatened watershed
critically in need of resource conservation, water quality improvement, and careful management.
Problems in the LSJRB include excessive nutrients, harmful algal blooms, fecal coliform
bacteria in tributaries, low diversity of small, aquatic bottom-dwelling animals, introduced exotic
species increasing, threatened and endangered species, and sediment contamination.

The St. Johns River Water Management District defines the LSJRB as “the drainage area for the
portion of the St. Johns River extending from the confluence of the St. Johns and Ocklawaha
rivers near Welaka to the mouth of the St. Johns River at Mayport.” The St Johns River is one of
only a few rivers that flow northward in the United States. The LSJRB portion is a tidal estuary
and brings water north about 100 miles, mixing with the Atlantic Ocean at its mouth, which is
actually the northernmost section of the watershed. Stretching 310 miles and draining
approximately 9,430 square miles, this extensive river basin drains about 16% of the total surface
area of Florida. The headwaters of the St. Johns River are less than 30 feet above sea level. The
river flows downward on an extremely low gradient, about one inch per mile, causing the water
of the St. Johns River to flow very slowly. This holds back drainage, slows flushing of
pollutants, and intensifies flooding and pooling of water along the river creating numerous lakes
and extensive wetlands throughout the drainage basin. The retention time of the water (and its
dissolved and suspended components) in river is on the order of 3 to 4 months. High retention
times have severe impacts on water quality.

Historically, pollutants have entered and concentrated in sections of the St. Johns River from a
number of different sources. Major pollution sources in the LSJRB include stormwater runoff
from urban and agricultural areas, and wastewater discharges, with concentrations usually being
greatest near urban and industrial areas. Although a major factor, pollution in the river functions
in concert with a number of other factors (such as habitat loss) to affect the overall ecological
health of the Lower Basin. Prior to the production of the First State of the River Report, a
comprehensive, scientific approach by an academic team had not been taken to explain and
summarize for the public the status and trends in the health of the LSJRB.

Users of the St. Johns River and residents of the watershed have called for a clear concise
document explaining the ecological status of the Lower Basin. In the summer of 2008, the First
State of the River Report was produced that was intended to serve as a “baseline” recording the
recent status of the river and allow the public to compare the future health of the river and
thereby provide a means to gauge the success of current and future management practices. This
project coincided with a range of far-reaching efforts initiated by Mayor John Peyton and the
River Accord partners to better understand and manage the Lower Basin of the St. Johns River.
By design, the State of the River Report will boil down a long history of varied scientific datasets
related to the Lower Basin of the St. Johns River into to a full-length scientific report and a
Brochure (a brief summary format — easily understood by and conveyed to the general public).
The Report will describe the health of the Lower St. Johns River based on a number of broad
indicators of waterway health, listed in Appendix 1. Each indicator will be assigned a
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“conditions improving,” “conditions worsening,” “conditions stable,” or “uncertain” status, so
that the public can see the health of the river in its historical context.

Impact of the State of the River Report:

The Report has been disseminated by several methods, and its impact can be evaluated by many
measures. Every year the Report’s release is publicized through JU, UNF and other efforts with
print and broadcast media. Each year, the Report has been featured in various media platforms
including the Florida Times-Union, Jacksonville Business Journal, Florida Specifier, Mandarin
NewsLine, WICT (online events and ADAPT series), including First Coast Connect, WOKYV,
and First Coast News. Hits on its website are continually monitored. Its highest hit count in a
single year was 686 hits in 2008, its first year; the second-highest hit count was 551 hits in 2012.
With the help of a volunteer public relations committee, outreach efforts were intensified in 2012
resulting in extensive press coverage. Findings are released each year at the City of Jacksonville
Environmental Protection Board’s Environmental Symposium. In addition, presentations are
available on request, and venues include area CPACs, Jacksonville Waterways Commission,
MOSH, Jacksonville Science Festival, Earth Day, Beaches Watch, etc...

The Report was also adapted and expanded into a book chapter on the St. Johns River Basin in
the 2012 release of the United Nations World Water Development Report 4 (WWDR4), the
UN’s main publication on global water resources. The St. Johns River case study was the first
United States river in the series and appears here: http://www.unesco.org/new/en/natural-
sciences/environment/water/wwap/case-studies/.

The Report team has begun using the database of information in the Report at their respective
universities in laboratory, lecture, service learning, and research courses. In fall 2011, it was
placed at 100 environmentally related businesses in the region, such as museums, boat shops,
and fishing stores. In 2021, educational and service-learning components were presented at the
Root2Stem Symposium at FSCJ. The report summary is presented annually at the beginning of
the EPB/UNF Environmental Symposium, and in 2026 in more detail as a stand-alone section
as well.

PROJECT OBJECTIVES

The objective of this Scope of Work is to write the Nineteenth State of the River Report and
produce a single-page Brochure summarizing the Nineteenth State of the River Report, which
will be a concise, easy-to-understand, and graphically pleasing document for the general public.
The team will also work with UNF’s Information Technology Department, the Center for
Instruction and Research Technology, and a technical editor to develop a full, web-based
platform for the report and a PDF version of the Report. K-12 education efforts will focus on an
evaluation of the use of water testing course materials for their utility in the K-12 classroom (also
continuing work with K-12 teachers and teachers-in-training on how to use these kits; 10 lesson
plans (5 for elementary and 5 for secondary) that teachers can download from the website; and
documentation of all outreach, educational, and media activities by the River Report team to be
completed in summer 2026. Further detail is provided below in the Project Tasks section.

PROJECT TASKS
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The team of investigators from Jacksonville University, the University of North Florida, and
Penn State Berks will share the following tasks to produce the Nineteenth State of the River
Report for the Lower St. Johns River Basin. The tasks will be carried out in accordance with the
attached Project Schedule.

Nineteenth State of the River Report for the Lower St. Johns River Basin

Task 1: Find, review and organize past and present data for the St. Johns River.

1.

2.

3.

Compile updated datasets of the LSJRB water quality (dissolved oxygen, nutrients,
turbidity, harmful algal blooms, salinity), fisheries (finfish and macroinvertebrates),
aquatic life (wetlands with new case studies, submerged aquatic vegetation, threatened
and endangered species, nonnative species), and contaminants (sediment pollutants,
toxics release inventories, mercury in fish, metals in water, aquatic toxicology).
Update information regarding the management of the LSJR such as the number of
impaired tributaries, changes in regulations, or significant environmental projects.
Manage documents, datasets and other information for the team.

Task 2: Analyze datasets of past and present data for the St. Johns River.

1.

Update statistical analyses to assess trends in datasets (e.g., linear regression models,
spatial analyses, temporal trends, etc.). Analyses of trends reflect only historical change
derived from statistical analyses of the best available scientific data over the period
analyzed. It does not include initiated or planned management efforts that have not yet
had a direct impact on the indicator though these may be discussed where appropriate.
Assess the current status of individual health indicators based on the most recent data
records. This rating often considers whether the indicator meets State and Federal
minimum standards and guidelines.

Task 3: Prepare a draft Nineteenth State of the River Report for the Lower St. Johns River

1.

[98)

Summarize and discuss the analyses for each updated parameter and other new
information.

Consolidate all updated sections into a single document.

Reorganize content as needed to improve readability and utility.

Produce a full, web-based platform for the Report with enhanced connectivity and
graphics. Appropriate elements of the website will be searchable by Council District and
Planning District.

Task 4: Implement a review of the draft Nineteenth State of the River Report by an expert
panel, stakeholders, and the public.

1.
2.

Identify and contact potential reviewers.

Request and receive reviews of the draft of the Eighteenth State of the River Report (full
report and brochure summary) with River Accord Expert Review Panel (suggested
reviewers in Appendix 2).

Task 5: Finalize the Nineteenth State of the River Report for the Lower St. Johns Basin.
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3.
4.

Incorporate reviewer comments into the final version of the Nineteenth State of the
River Report for the Lower St. Johns Basin.

Post and promote the final Nineteenth State of the River Report on the website
(www.SJRReport.com) with links to previous River Reports, and websites of the City of
Jacksonville, Jacksonville University and UNF’s Institute of Environmental Research and
Education (formally UNF’s Environmental Center).

Update the data archives section of the website with new references.

Provide to the City electronic versions of the full-length scientific report.

Task 6: With design professionals, produce a single-page Brochure for the Nineteenth
Report and distribute throughout the community.

1.

2.

3.

Assign all indicators with a status rating describing current conditions in the Lower St.
Johns River Basin.

Work with design professionals to develop an attractive and public-friendly one-page
brochure that summarizes the most important information in the Report.

Post the brochure to the STRReport.com website and provide an electronic copy to the
City of Jacksonville EPB.

Disseminate brochures to marinas, fish camps, boating stores, seafood stores, museums,
and environmental education centers; provide SJR Riverkeeper for use in their outreach
efforts. Present River Report at Environmental Protection Board’s annual Environmental
Symposium, as well as other local venues such as CPACs, area schools, the Rotary Club,
JCCI, Waterways Commission, boating clubs, civic organizations, on an as-needed or as-
requested basis.

Task 7. Test and utilize hands-on water quality testing Kits for K-12 students.

1.

[98)

Select a commercially available water quality testing kit and evaluate it in the field.
Determine the elements of required curriculum that can be taught using these kits. Find
LSJRB tributaries close to K-12 schools that might adapt this method.

Introduce its use to secondary science teachers and teachers-in-training. Train these
groups to use the kit and report their data to an existing data network.

Provide 10 downloadable lesson plans (5 elementary, 5 secondary) for local teachers.
Document all outreach, educational, and media events.

Task 8. Creation/update of Community Engagement Story Map & GIS updates including:

1.

Nownk W

Table of existing GIS data and

Data inputs (excluding data creation)

Meet with the SORR team to determine data needs.
Identify indicators.

Identify gaps in geospatial data.

Geoprocessing data.

Mapping indicators in Duval County
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8. Augment maps using FEMA flood data’ to identify high risk areas, the CDC/ATSDR
Social Vulnerability Index (2018) to identify populations at risk, perform overlay
analysis.

9. Data synthesis

10. Upload initial maps to JU organizational account.

11. Data Creation (SSOs, water quality data)

12. Create and upload maps on JU organizational account.

13. Create a “wire frame” story map for the Duval County as it relates to pollution and social
vulnerability.

PERSONNEL

Principal Investigator:

Gerard F. Pinto, Ph.D. is an Associate Research Scientist at the Marine Science Research
Institute at Jacksonville University. In addition to managing of the project, Dr. Pinto will gather
and evaluate data, and author the sections on biological impacts of salinity, fisheries, submerged
aquatic vegetation and federally endangered & threatened species (manatees, bald eagles, wood
storks, shortnose sturgeon). Dr. Pinto will assist in efforts to increasing the use of local data,
from the SJR Report, in STEM education in the Duval County School System. In addition, he
will be responsible for website leadership with UNF Information Technology and project
administration on the financial and JU sides as well. He managed the grant also; with his co-PI
Dr. Pyati (formally Chair of the Department of Chemistry at UNF) since 2016. Over the last 30
years he has helped to develop and implement approved State and Federal Manatee Protection
Plans for Duval and Clay Counties. He is a consultant to the City of Jacksonville Waterways
Commission and conducts research to monitor manatee populations in northeast Florida. Dr.
Pinto has extensive experience giving presentations to the public regarding manatee ecology and
behavior, and the health of the St. Johns River watershed. He has worked to raise public
awareness about manatee issues through the Manatee Research Center Online (MARCO) web
site, safe boating and speed zone advisory guides, educational seminars, TV and print media. He
is a board member of the Jacksonville Science Foundation. Dr. Pinto conducts aerial surveys and
manages a manatee and dolphin Geographic Information System database of aerial sightings. He
has conducted research in habitat mapping for manatees, gopher tortoises, dolphins, water
quality monitoring, ecosystem restoration, vessel traffic and compliance studies, near water
surface acoustic studies, and manatee scar patterns. In addition, Dr. Pinto has a background in
fisheries and aquaculture and has conducted research, teaching, and worked on commercial fish
production systems and marketing in Armenia, the Caribbean, Kenya and the U.S. His research
interests include fisheries sampling and the impact of freshwater withdrawals, sea level rise and
harbor deepening activities on the flora and fauna of the Lower St. Johns River Basin.

1 We could also look at SLR scenarios, and First Street Flood maps as these are more accurate than FEMA maps,
however, this could be decided on and added in later
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Co-Investigators:

Radha Pyati, Ph.D. is Chancellor and Dean at Penn State Berks. Dr. Radha Pyati authors the
Executive Summary and Turbidity sections for the Lower St. Johns River Report. The Executive
Summary describes overall conclusions of the Report, including changes in the river’s health and
any special highlight sections in the Report. Dr. Pyati led the River Report team from 2008-2018
while at the University of North Florida and managed the overall grant with her co-PI Dr. Gerry
Pinto of Jacksonville University. She served as Dean of the College of Sciences and
Mathematics at West Chester University of Pennsylvania (2018-2023), Chair of UNF Chemistry
(2013-2018), and Director of the UNF Environmental Center (2008-2013). She earned her Ph.D.
in Chemistry from the University of North Carolina at Chapel Hill.

Gretchen K. Bielmyer-Fraser, Ph.D. is a Professor in the Chemistry department at Jacksonville
University, and authors sections on water quality trends for Dissolved Oxygen (DO) and
Biochemical Oxygen Demand (BOD), as well as Contaminants in the St. Johns River report. Dr.
Bielmyer-Fraser’s primary research interests are in the field of Environmental Toxicology with a
focus on aquatic systems. Specifically, her research investigates how organisms respond to
contaminants (particularly metals and microplastics) and examines the complex interactions
among contaminants and other chemical components in aquatic systems. Mechanisms of toxicity
and subsequent effects may vary depending on the contaminant exposure route (ingestion or
water), exposure duration, water chemistry, and the organism's physiology and sensitivity.
Characterizing how these variables interact to influence toxicity at the organism (survival,
growth, reproduction), physiological (ion transport, acid-base balance), and biochemical
(enzyme activity) levels is a central component of Dr. Bielmyer-Fraser’s current and future
planned research. Dr. Bielmyer-Fraser has been working in the field of Environmental
Toxicology for over 25 years. In that time, she published three book chapters, 18 technical
reports, and 49 peer-reviewed journal articles. In addition, Dr. Bielmyer-Fraser has given
numerous presentations at external conferences and other venues and serves as a reviewer for
over 10 different journals. Dr. Bielmyer-Fraser has supervised 70 undergraduate and 20 graduate
students from the Chemistry and Biology and Marine Science departments.

Nisse Goldberg, Ph.D. is a Professor in Biology and Marine Science at Jacksonville University.
She authors the Wetlands section and she explores wetland health as a function of environmental
variables. She has also authored sections on macroinvertebrates, and nonnative. Dr. Goldberg
researches temporal and spatial changes of photosynthetic organisms living in terrestrial,
intertidal, and marine habitats. At JU she teaches courses in Ecology, Marine Botany and
Conservation Ecology, among others. She incorporates service-learning projects in many of her
courses, collaborating with community partners such as the National Park Service, Tree Hill
Nature Center, Arlington Community Garden, and the SJR Riverkeeper.

Scott F. Jones, Ph.D., is an Assistant Professor of Biology at the University of North Florida.
Dr. Jones led data processing and descriptive updating of the nutrient and tributary sections.
With his lab group, he monitors UNF’s home watershed of Pablo Creek, and conducts coastal
wetland research with collaborators throughout Northeast Florida and the US. His research
explores coastal and wetland ecosystems, with particular focus on coastal resilience to global
changes such as sea-level rise and salinity intrusion.
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Dale Casamatta, PhD. is a Professor of Biology at The University of North Florida. His
contribution to the project involved the algal component, where he collected and analyzed the
data on cyanobacterial blooms, and discussed the likely causes and risks of such blooms. Dr.
Casamatta is a phycologist, specializing in the systematics and ecology of cyanobacteria. He has
authored over 50 papers/book chapters on algae and named more than 25 genera and species new
to science in his career. With his students, both graduate and undergraduate, he has examined
algal communities from freshwater rivers, springs, inter-tidal regions, and marine habitats in
Florida. An active member of the phycological community, he has served as both the President
and Program Director for the Phycological Society of America and is a member of the Board of
Directors for the International Phycological Society. In addition, he has been an editor for two
algal journals and is an active peer reviewer. At UNF he teaches the General Biology I and II
series, as well as Microbial Biology.

William F. Penwell, PhD. is currently an Associate Professor of Biology at Jacksonville
University. He authors the Fecal Indicator Bacteria section of the St. Johns River Report. Dr.
Penwell’s research interests focus on three major areas: 1) virulence factors used by the human
pathogen, Acinetobacter baumannii, 2) antibiotic discovery from environmental bacteria, and 3)
bacteria iron acquisition. Dr. Penwell is a member of the American Society of Microbiology. He
has supervised 15 undergraduate students at Jacksonville University.

Brian Zoellner, PhD. is an associate professor in the Department of Teaching, Learning, and
Curriculum at the University of North Florida College of Education and Human Services. He
holds a PhD from the University of Wisconsin-Madison in Curriculum and Instruction with a
focus on science education. Dr. Zoellner authored the highlights section on education and
outreach that includes an evaluation of the use of water testing course materials for their utility in
the K-12 classroom, and work with K-12 teachers and teachers-in-training on how to use these
kits. In his current role, he teaches secondary science methods and foundations courses,
supervises student teaching interns, and oversees the science education curriculum. His research
interests include the use of technology to enhance educator professional development, STEM
curriculum development and implementation, and state and federal education policy related to
teachers and their practice.

Chris W. Baynard, Ph.D. is an Associate Professor of Geography, GIS and Geospatial
Technologies in the Dept. of Economics and Geography at the University of North Florida. His
research centers on the use of imagery and mapping technology to monitor landscape change
related to energy development and mining. He also explores the acquisition and processing of
aerial photography through various sensors and platforms (in teaching and research). Along with
UNF investigators, Dr. Baynard is part of the imagery team studying the role of oyster reefs in
mitigating coastal erosion, and a project examining sea-level rise in nearby estuaries. Dr.
Baynard contributed to the mapping, the Background, and the Guide for the General Public
sections of the State of the River Report.

Highlights Author: This section includes a time sensitive, or interesting, relevant topic to the St.
Johns River Report. It allows for a non-team member to contribute to the report for a fixed fee on
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a short-term basis. Funds may also be used for professional assistance with mapping and GIS
services and analysis that support other sections of the report.

Students: St. Johns River Report authors sometimes use students to help with gathering data and
information for their sections. Over the years an extensive list of students has contributed and are

listed in the acknowledgements.

PROJECT BUDGET AND PROPOSED SCHEDULE

The budget request for this proposal is $111,233 to support the 19th version of the State of the
River Report. This request is for support of personnel time to research and write the Report, as
well as funding for website and brochure design and dissemination.

Date

Request

Tasks

August 1, 2026

$111,233

Nineteenth State of the River Report; anticipated release for
late summer 2026.

Schedule
Date Activity
Late spring 2026 Begin Nineteenth Report
August 1, 2026 Complete Nineteenth Report and associated tasks
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Appendix 1
RIVER HEALTH INDICATORS

The State of the River Report for the Lower St. Johns River Basin will be based on the best
available data for River Health Indicators in four major categories: 1) WATER QUALITY,
including eight sub-categories—a) Biochemical Oxygen Demand, b) Dissolved Oxygen, c)
Nutrients (all Nitrogen and Phosphorus constituents), d) Turbidity, e) Total Suspended Solids, f)
Chlorophyll-a and Harmful Algal Blooms, g) Bacteria, h) Salinity , 2) FISHERIES, including
two sub-categories a) Fin Fisheries, and b) Invertebrate Fisheries, 3) AQUATIC LIFE, including
five sub-categories— a) Wetlands, b) Submerged Aquatic Vegetation, ¢) Macroinvertebrates, d)
Threatened and Endangered Species, and e) Nonnative Aquatic Species, 4) and
CONTAMINANTS, including five sub-categories— a) Sediment Pollutants, b) Toxics Release
Inventories, ¢) Mercury In Fish, d) Metals In Water, and e) Aquatic Toxicology).

1. WATER QUALITY. A number of water quality variables serve as critical indicators of
the ecological health of the LSJIRB. Standards have been developed for many of these
variables to improve and sustain river health. The success of management efforts or
emergence of problems are assessed by comparing river values to standards over time.

A. Dissolved Oxygen (DO). Dissolved oxygen analysis measures the amount of gaseous
oxygen (0O;) dissolved in water. Oxygen gets into water by diffusion from the
surrounding air, by aeration (rapid movement or mixing), and by photosynthesis.
Adequate DO is necessary to maintain aerobic forms of life in the river. These include
organisms from bacteria to fish. As DO levels in water drop, aquatic life is put under
stress. The lower the concentration, the greater the stress. DO drops when organic
matter decomposes, with high temperatures, and when water bodies are shallow and
still.

B. Nutrients (nitrogen and phosphorus). Nitrogen and phosphorus will be examined
and analyzed, as they are indicators of eutrophication. Given excess nutrients in the
LSJRB, phytoplankton grows and dissolved oxygen levels are affected. Reduction in
nutrient loading can stabilize the N:P ratio and decrease the number (or prevent) periods
of low DO and plankton blooms. Low nutrient loads are generally good indicators of
system health.

C. Turbidity. Turbidity is a measure of water transparency and is expressed in
Nephelometric Turbidity Units (NTUs). Suspended solids are a common cause of
turbid water. Silt and sand can enter surface waterways from runoff, poor drainage
practices, and development. Other solids can come from wastewater and spills.
Phytoplankton blooms are also an important cause of turbidity during summer months.
Solids in the water can clog the gills of fish and block light from reaching underwater
plants.

D. Algal Blooms. Ideal growing conditions including light and nutrient levels can
produce phytoplankton (including but not limited to algae) to grow and reproduce
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rapidly. With limited predation, these plants may “bloom” in numbers and initiate
unhealthy conditions ranging from toxic releases to fish kills.

E. Bacteria (fecal indicator bacteria). Microscopic counts of the numbers of specific
bacterial types are often used as indicators of the source or type of contamination and
risk of disease from waterborne bacteria. In particular, high fecal bacterial counts are
indicators of poorly treated sewage, but high fecal bacteria levels are also associated
with wildlife in some small tributaries.

F. Tributaries. Analysis of individual tributaries selected by the River Report team is
provided. Each tributary is described and water quality parameters that are particularly
important or at unacceptable levels are explored in detail and current conditions, and
advisories.

G. Salinity. Analysis of historical salinity changes is the river and potential impacts
related to the biological resources is important because of rising sea levels and man’s
management decisions in the basin over time.

2. FISHERIES. The Lower Basin of the St. Johns River is home to a number of socially and
economically important commercial fisheries and a vibrant recreational fishing industry.

A. Finfish Fisheries. The productiveness of these traditional fishing activities over time,
in terms of Catch Per Unit Effort (CPUE), can reveal changes in overall river health
over time. Notable commercial finfish fisheries in the Lower Basin include: eel, black
mullet, sheepshead, catfish, sea trout, and snappers. Catch Per Unit Effort can be
calculated using landings and trip data from the Florida Fish and Wildlife Conservation
Commission’s databases. Though recreational fisheries can be difficult to quantify,
attempts will be made during the River Report project, because recreational fishing is
extremely important to the general public and local economies. Because the St. Johns
River Lower Basin is a mix of freshwater with saltwater inputs from springs and the
ocean, there are important recreational fisheries for freshwater, brackish, and marine
species. The following freshwater species are significant recreationally: bluegill,
striped bass, shellcrackers, warmouth, crappie, and chain pickerel. The following
brackish water species are regularly caught by recreational fishers: tarpon, redfish,
specks, cobia, bluefish, black drum, jack crevalle, flounder, little tunny (bonito), shad,
and striped bass. Lastly, the following are the most important marine species caught
in the Lower Basin: snappers, spotted seatrout, redfish, and sheepshead. Recreational
fishing can be quantified using anecdotal historical evidence, numbers of fishing
permits granted, and/or historical archives of tournament fish catches.

B. Invertebrate Fisheries. Notable commercial and recreational invertebrate fisheries in
the Lower Basin include: blue crab, shrimp, and stone crab.

3. AQUATIC LIFE. The abundance, diversity, and distribution of aquatic life utilizing the
LSJRB are important indicators of the overall health of the river.
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A. Submerged Aquatic Vegetation (SAVs). The distribution and abundance of SAVs
are a key indicator of waterway health. Aquatic grasses help filter pollutants from the
water and provide food and habitat for a variety of aquatic biota including the juveniles
of many recreationally and commercially important fish. The most common
underwater grasses in the LSJRB are eelgrass/tapegrass (Vallisneria americana), water
naiad (Najas guadalupensis), and the salt-tolerant wideon grass (Ruppia maritima).
Florida Statute 62-302.200 (Water Quality Standards) defines a “Nursery Area of
Indigenous Aquatic Life” as any bed of grass including eelgrass or wideon grass.
Nursery areas are habitats heavily utilized by “the early life stages, larvae and post-
larvae, of aquatic life during the period of rapid growth and development into the
juvenile states” (F.S. 62-302.200).

B. Wetlands. This indicator reflects overall wetland health of the Lower Basin. The
quantity and quality of natural vegetation remaining intact and unaltered along the
banks of the river have significant positive impacts on a wide variety of biota that live
in or utilize the river. This section will describe wetland health as a function of the
different water and sediment variables reported from 2011 River Report, land use, and
native/non-native species.

C. Macrobenthic Invertebrates. The oligohaline waters of the Lower St. Johns support
an unusual suite of both freshwater and marine benthic organisms, including annelid
worms, mollusks, aquatic insects, and crustaceans. Soft-bottom benthos is adversely
affected by hypoxic water conditions (low dissolved oxygen) and toxic sediments.
Macrobenthic invertebrates are positively affected by the maintenance of littoral
submerged aquatic vegetation along the river and the conservation of adjacent shoreline
riparian vegetation. The benthic community in the Lower St. Johns is dominated by
species indicative of polluted environments including the polychaete worm Streblospio
benedicti, the bivalve Macoma spp., and the polychaete worm Nereis succinea.

D. Threatened and Endangered Species. The LSJRB supports a wide variety of federally
protected species including the Florida manatee, bald eagle, wood stork, and shortnose
sturgeon. A change in the status of a protected species can be an important indicator
of overall watershed health and can signal changes in habitat quality or quantity.

E. Nonindigenous Aquatic Species. Exotic species have been documented as one of the
greatest threats to aquatic biodiversity, and the arrival and establishment of nonnative
species can have profoundly negative impacts on native ecosystems. The successful
establishment of a nonindigenous invader can signal that the ecosystem has been
altered from its pristine condition and/or the diversity or abundance of native organisms
has diminished. A total of 56 nonindigenous species, including both freshwater and
marine organisms, were recorded in the LSJRB (River Report 2008), and currently 92
non-native aquatic species are considered established in the LSJRB (River Report
2024).

4. CONTAMINANTS. Contaminants are chemicals found at unnatural concentrations in the
environment. They may harm human health or ecological health under certain conditions.
In this chapter several aspects of contamination in the LSJR are examined, with a primary
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focus on four classes of contaminants: metals, polyaromatic hydrocarbons (PAHs),
polychlorinated biphenyls (PCBs), and organochlorine pesticides (OCPs).

A. Sediments. Because many contaminants persist in sediments for years, a long-term
picture of LSJRB contamination emerges when sediment concentrations are
examined. Sediment contamination is analyzed with respect to the relative toxicity
of different compounds and extent of contamination in different areas of the river.

B. Water. The concentrations of soluble compounds in water provide a snapshot of
the contaminant condition at the time of sampling. In addition, water quality criteria
have been developed for many types of contaminants allowing a direct assessment
of impairment. Water column concentrations of metals will be compared to current
water quality criteria in different salinity zones.

C. Organisms. The exposure of organisms to contaminants can be assessed in several
ways. Four include direct measurement of biological tissues for the contaminants,
analysis of biomarkers (e.g., enzymes that detoxify chemicals or steroids),
evaluation of the condition of the organism (e.g., gonad size), and comparison of
LSJRB water concentrations to levels found to be toxic in laboratories or other
ecosystems. The impact of contaminants on the health of the LSJRB biota are
examined by these methods. Reported levels of mercury in LSJRB fish tissue are
compared to levels established to protect human health when the fish are consumed.

D. Contaminant Releases. The rate at which chemicals are released into the
environment clearly affects their potential environmental impact. The status and
trends of reported releases of chemicals from point sources into the atmosphere and
waterways of the LSJRB will be tracked using the Toxics Release Inventory
database provided by EPA.
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Appendix 2.
THE RIVER ACCORD EXPERT REVIEW PANEL

A panel of experts will review the progress of this work and will review the State of the River
Report for the Lower St. Johns Basin. They will be asked to serve on a pro bono basis. The table
below lists the proposed agencies that might provide members of the River Accord Expert Review
Panel.

Agency

City of Jacksonville

St. Johns River Water Management District

St. Johns RiverKeeper

Office of Coastal and Aquatic Managed Areas (FDEP)
Nature Conservancy

National Park Service, Timucuan Preserve

JEA

Duval County Health Department

St. Johns River Alliance

U.S. Army Corps of Engineers

Florida Department of Health

Florida Fish and Wildlife Conservation Commission

If this Proposed Statement of Work is acceptable to the City of Jacksonville, please
confirm via email response to the address below.

Jacksonville University
Office of Research and Sponsored Programs
orsp@ju.edu
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