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INTRODUCTION

New College of Florida, in partnership with the Sarasota Bay Estuary Program, hosted the Sarasota Bay
Watershed Symposium on February 15-17, 2012.
The Sarasota Bay Watershed Symposium brought together scientists, managers, policy makers,
educators and the interested public for exciting discussion, networking, and learning about Sarasota’s
bays and watersheds. The Symposium goals were to i) summarize the latest state-of-the-watershed
knowledge, ii) identify and prioritize gaps in coastal watershed knowledge and a framework for moving
forward , iii) identify science-policy disconnects and strategies to remedy, and iv) identify education
priorities.
The historical context for the 2012 Symposium goes back to 1986 and a meeting of 60 local government
officials resulting in three pledges to conserve Sarasota Bay: bay-related local plans would be
coordinated; Sarasota Bay would be recommended for the National Estuary Program under Section 320
of the Water Quality Act; and, there would be a symposium to review scientific and historic information
about Sarasota Bay.
Seven months later, in April 1987, the Sarasota Bay Scientific Information Symposium (SARABASIS) was
held. Hosted by New College, and sponsored by the local governments around the Bay, SARABASIS
included twenty short talks related to: sediments and circulation, fish and seagrass and recreational and
economic values. Conference participants worked in small groups to compose lists of needs and
opportunities. For priority protection, participants listed the habitats and ecosystems that support the
living resources of the bay and confirmed that the community’s identity was intertwined with the bay’s
visual beauty, open space and recreation. Group discussions also listed bay problems, chiefly declining
seagrass, worsening water quality, too many hardened shorelines, and discharges of wastewater and
stormwater to the bay. Good mechanisms to build consensus and develop bay-wide priorities for better
bay management were lacking in 1987.
Propelled by SARABASIS, a coalition of elected officials and community leaders succeeded in designating
Sarasota Bay as an “estuary of national significance”. By 1989, the newly established Sarasota Bay
National Estuary Program had initiated ten major studies and a series of early action demonstration
projects. By 1993, SBNEP released a science-based draft management plan to restore local coastal
waters - Anna Maria Sound south to Venice Inlet.
Building on Florida legislation requiring wastewater treatment improvements, government partners
acted on the management plan and impressive improvements took shape. Nitrogen discharges to the
bay decreased 64%. With reduced nitrogen, bay algae declined and water clarity improved. Clear water
allowed seagrass to grow at greater depths – a half meter deeper. Seagrass acreage expanded by 46%
and seagrass covered more bay bottom in 2012 that it did in 1950.
Eliminating wastewater discharges, removing septic tanks and treating stormwater triggered these
improvements. Fertilizer ordinances adopted in the area further reduced nitrogen loads. Meanwhile,
650 acres of wetlands were restored and the Gulf Coast Heritage Trail connected thirty newly created
eco-parks providing bay access and education. The Sarasota Bay Estuary Program facilitated this good
work through local, state and federal partnership agreements and its active technical, citizen and
management committees.
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Twenty five years after SARABASIS, the 2012 Sarasota Bay Watershed Symposium explored current
pressing coastal watershed issues.
The synthesis contained in this document is a compilation of the ideas and opinions of the many
individuals who participated in the 2012 Sarasota Bay Watershed Symposium. This does not represent a
consensus of the participants – the Symposium was not designed to produce a consensus. The original
materials produced by the symposium (digital recordings of panels and speakers, notes on breakout
discussions, abstracts, etc.) are all available on the Sarasota Water Atlas
(http://www.sarasota.wateratlas.usf.edu/wiki).
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SYMPOSIUM OVERVIEW

New College of Florida, in partnership with the Sarasota Bay Estuary Program, presented the Sarasota
Bay Watershed Symposium February 17-19, 2012. The Symposium brought together 252 participants,
including scientists (27%), educators (19%), policy makers (6%), business leaders (13%), students (15%)
and the interested public (21%) to address environmental issues in Sarasota Bay and her watersheds.
Altogether, a team of 99 individuals from across the professional, citizen and academic community
contributed their time, knowledge and creativity to plan and carry out the Symposium Program. Invited
contributors numbered 74, including two keynote speakers (see Appendix A), a series of six discussion
sessions, a visioning session, a science poster session (see Appendix B), native plant display, an art
exhibit and a synthesis and listening session with the Sarasota Bay Estuary Program Policy Board.
Discussion sessions each featured a plenary roundtable discussion with invited experts, followed by
concurrent breakout discussions lead by experts where participants could further explore and discuss
sub-topics of the issues from the plenary.
Sessions on Day 1 focused on habitat connections, science-policy connections and socio-economic
connections. Sessions on Day 2 were place-based, examining the dynamic complexity of topics
identified during Day 1 through local case-studies. Lessons learned, solutions and next steps were
identified. Locations included Palma Sola Bay Watershed, Bradenton; Phillippi Creek and North Roberts
Bay Watershed, Sarasota; and the Sarasota Bay Watershed, Sarasota-Bradenton and the Islands.
Ten hours of plenary proceedings were video captured and live streamed to the internet, and are
available on-demand on the Sarasota Water Atlas. This video plus summaries of proceedings were
uploaded to create 105 pages of new content on the Coastal Watershed Wiki on the Sarasota Water
Atlas (http://www.sarasota.wateratlas.usf.edu/wiki) (see Appendix C). This document synthesizes the
ideas and discussion generated across science, policy and education topics. A Post-Symposium Survey
elicited strong support among participants for the accomplishments of the Symposium.
Post-Symposium Survey (n=42)
•
•
•
•
•
•
•

100% were satisfied with the Symposium
100% found the Plenary Panel Sessions effective for introducing topics, issues and context.
97% found the Breakout Discussions effective for networking, learning and identifying next steps
on issues.
97% gained new ideas and insights into the importance of education in the management of local
bays and watersheds.
97% learned new examples of science-policy disconnects in watershed management.
100% made connections with people they are likely to collaborate with in the future,
79% indicate the Symposium made them more likely to take action on local bay and watershed
issues.
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3.1

ROUNDTABLE DISCUSSION PANELS
SESSION 1: HABITAT CONNECTIONS 1

3.1.1 Panel Discussion
Moderator: Tom Tryon, Sarasota Herald Tribune
Panelists: Jon Thaxton, Sarasota County Board of County Commissioners
Rhonda Evans, US Environmental Protection Agency
Kellie Dixon, Mote Marine Laboratory
Tim MacDonald, Fish & Wildlife Research Institute, Florida Fish and Wildlife Conservation
Commission
Topics:
Habitat Alteration: Impacts to habitat connectivity and function
Hydrology: Flow volume and frequency create dynamic habitat
Aquatic vegetation: essential habitat, habitat buffer and primary producers
Fisheries: Habitat linkages and estuarine-dependent fish
Wetlands serve to connect the terrestrial environment with coastal waters and the Gulf through the
flows of water, essential materials and organisms. Any activity that alters one hydrologic facet of a bay
and its watersheds will have corresponding effects on the hydrology of other components.
Collectively, impacts from suburban and agricultural landscape alteration have significantly altered
surface water quality, quantity and timing in Sarasota Bay and her watersheds. Agricultural activities
have ditched, connected and drained isolated wetlands; deepened, straightened and channelized
streams; and redirected historic sheet-flows from the area’s flat upland habitats into manmade ditches.
Suburban subdivisions, commercial centers and industrial parks created vast expanses of impervious
surfaces which prevent natural filtration and silt control; and add excess nutrients and pollutants to
surface water bodies. As a result of these alterations, there is reduced base flow from surficial aquifer
to creeks, loss of water storage capacity, increased flashiness (more water faster), significant increases
to surface water in some areas, reduced quality of water, fragmented habitats, reduced ecological
function and ecosystem services and loss of resiliency.
Seagrasses are at the downstream end of our altered watersheds. As they respond to changes in water
quality, they serve to integrate the effects of changes in the watershed and terrestrial wetlands.
Increased nutrients supplied to an estuary generally result in increased drift macroalgae, increased
epiphytic organisms growing on seagrass blades, and increased phytoplankton in the water column, all
of which reduce the amount of sunlight available at depth, and result in the loss of the deepest grasses.
Increased freshwater flow and the associated brown color of the water also reduces light at depth
during high rainfall periods, making grasses sensitive to El Niño and La Niña cycles as well.
The overwhelming majority of economically important fishes in the Gulf of Mexico are estuarinedependent during one or more stages in their life history. Different estuarine-dependent species have
1
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different reproductive strategies, occupy the estuary during different life history stages and have varying
lengths of stay, timing of recruitment, and essential habitats. Recruitment to, and movement between
estuarine habitats, can be restricted by barriers including structural (e.g., dams, weirs, causeways) and
non-structural (e.g., freshwater inflow, dissolved oxygen) barriers.
Many opportunities exist for improving Sarasota Bay and her watersheds including increasing habitat
connectivity, improving filtration and storage capacity of wetlands and other natural habitats in the
watershed, improving shorelines with increased buffers and reduced hardening, improving design
criteria for development, roads, and existing infrastructure, and creating solutions that will slow water
and recreate natural filters.
3.1.2 Concurrent Breakout Discussions
I. Design, permitting and incentives for waterway buffers and living shorelines (SUD-A)
Discussion Leaders: Rhonda Evans, EPA and Matt Osterhoudt, Sarasota County
II. Science-policy disconnects, unintended consequences, role of citizens (SUD-B)
Discussion Leader: Jon Thaxton, Sarasota County Board of County Commissioners
III. Enhancing juvenile fish habitat for improved fisheries – physiologic refugia and hotspots (SUD-C)
Discussion Leader: Tim MacDonald, Fish & Wildlife Research Institute
IV. The interaction of nutrients, rainfall, algae blooms and seagrass (SUD-D)
Discussion Leader: Kellie Dixon, Mote Marine Laboratory and Kris Kaufman, Southwest Florida Water
Mangement District
V. Priorities for Research: What gaps in knowledge should be addressed next? (HCL-7)
Discussion Leader: Jim Culter, Mote Marine Laboratory
VI. Strategies for communicating science and scientific uncertainty to the public (HCL-8)
Discussion Leaders: Kate Spinner, Sarasota Herald Tribune and Amber Whittle, Fish & Wildlife Research
Institute

3.2

SESSION 2: SCIENCE-POLICY CONNECTIONS 2

3.2.1 Panel Discussion
Moderator: Scott Dennis, ABC 7 News
Panelists: Frank Alcock, New College of Florida
Theresa Connor, Sarasota County Environmental Services
Thomas Reis, Scheda Ecological Associates
Matt Osterhoudt, Sarasota County Natural Resources
Topics:
The science-policy connection: The good, the bad, the ugly
Success Stories: Local examples where science and policy work
Red tape: Regulatory obstacles to habitat improvement and restoration
Science-policy disconnect: Case study of mangrove management
Policy and rules governing watersheds and bays are not always based on good science, and it often takes
years for new science to lead to policy and rule changes. Scientific understanding is nuanced with
uncertainty. Decision-makers are slow to change policy if science is contested and uncertain. In local
2
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bays and watersheds, there are examples of policy based on good science and difficult policy shifts that
arose from new scientific understanding. There are also local examples of policy that lags behind good
science and friction between coastal policy implementation and the special interests of groups of
residents, land owners, and business interests.
In the best situations, scientists and science institutions act as trusted referees by presenting options
and clarifying risks associated with those options. Sometimes scientists can have their own policy
preferences and frame options and risk analyses that favor those preferences. At the same time,
policymakers sometimes lack the political support or financial resources to implement science-based
policy.
Over the past 40 years, improved wastewater treatment has yielded big improvements in bay quality
and public health. The current challenge is improving stormwater infrastructure to meet community
expectations. The Celery Field stormwater facility is a successful model. It takes passion to embark on a
different approach to managing stormwater, and it will take patience to achieve results.
Projects to create and recreate living shorelines face regulatory and permitting obstacles. Some projects
are experimental and the science documenting their ecological values is still developing. Meanwhile,
living shoreline projects are subject to the same permitting costs as shoreline development projects.
Instead there should be incentives for creating the types of living shorelines that have demonstrated
habitat quality improvement. Permits should be streamlined, and incentives should be provided for
private owners to replace seawalls with living shorelines (possibly property tax relief).
Laws protecting mangroves have been on the books since the 1970’s, but mangroves have not
recovered. The ecological values and functions of mangroves are well-established, but a culture of
mangrove trimming allowed by Florida Statutes continues to reduce those values and functions and
thwart mangrove recovery. Local targets for mangrove recovery should be established, with incentives
provided to seek alternatives to mangrove hedging and encourage mangrove recovery.

3.3

SESSION 3: SOCIO-ECONOMIC CONNECTIONS 3

3.3.1 Panel Discussion
Moderator: Mark Huey, Sarasota County Economic Development Council
Panelists: Paul Hindsley, Eckerd College
Rex Jensen, Schroeder-Manatee Ranch
Verona Morse, Pelican Cove Homeowner's Association
Heidi Harley, New College of Florida
Topics:
How does the environmental quality of bays and wetlands influence our economic wellbeing?
How do bay and watershed stewardship figure into the business of real estate and
development?
How can individual and collective actions improve bays and watersheds?
What experiences affect people’s choices and behaviors to be better bay and watershed
stewards?

3
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Healthy bays and watersheds are integral to our quality of life. Ecosystems and their natural processes
provide goods and services to benefit human society. A degradation in ecosystem function leads to a
decline in human well-being. The economic value of ecosystem services generated by healthy bays and
watersheds can be assessed through study of human uses and the values associated with use and nonuse. The health of the bay is influenced by activities that occur upstream, driven by the values and
choices of those in the watershed.
Schroeder-Manatee Ranch, the developer of the award winning community of Lakewood Ranch,
recognizes good business practice and environmental stewardship are not mutually exclusive. The poor
environmental reputation of some developers is historically justifiable, but current land use and
development regulations require good practices and encourage best practices, which is good for
business and the environment. In developing new communities, restoring natural hydrology, removing
exotic species and creating natural areas that are functional and attractive creates a readily marketable
product.
Existing older developments can be retrofitted to solve stormwater problems created prior to the
adoption of stormwater regulations. For example, the Pelican Cove Homeowner’s Association worked
with Sarasota County to engineer a solution and received grant funding from Southwest Florida Water
Management District to retrofit their property to capture and retain stormwater that previously caused
flooding and flowed untreated into the bay. Thus through individuals taking action in their own
community, Pelican Bay improved bay stewardship and safeguarded their property at the same time.
How can watershed stewardship and bay friendly choices be communicated and cultivated? Certain
aspects of cognitive psychology can provide insights. First, people are not always rational about their
decision-making; much of our information processing is unconscious, so the learning environment and
context matter. Although data on cost-benefits is important, people often make decisions based on a
more complex unconscious trade-off of values and beliefs. Framing the choices in a way that is already
familiar and meaningful is most effective, especially when the message is delivered or demonstrated by
a trusted source or peer.
3.3.2 Concurrent Breakout Discussions
I. Is watershed stewardship good for business?
Discussion Leader: Rex Jensen, Schroeder-Manatee Ranch
II. Economic valuation of Sarasota Bay
Discussion Leaders: Paul Hindsley, Eckerd College and Zachary Cole, University of Florida
III. Limits and possibilities for motivating behavior change: A psychological perspective
Discussion Leaders: Heidi Harley, Gordon Bauer and Stephen Graham, New College of Florida
IV. Improving science education: Making connections between scientists and educators
Discussion Leaders: Barbara Spector, University of South Florida and Myriam Springuel, Science
and Environment Council of Sarasota County
V. Opportunities for neighborhood environmental stewardship
Discussion Leaders: Rob Wright and Vicki French, Sarasota County
VI. Collaborative solutions to watershed management
Discussion Leader: David Brain, New College of Florida
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3.4

SESSION 4: PALMA SOLA BAY WATERSHED 4

3.4.1 Panel Discussion
Moderator: Nick Baden, Manatee County Historical Commission
Panelists: Barry Wharton, HDR Environmental, Operations, and Construction, Inc.
Charlie Hunsicker, Manatee County Natural Resources
Kathe Tupin Fannon, Captain Kathe Boat Tours
Topics:
History of land use changes in Palma Sola Bay Watershed
Habitats, water quality and circulation in Palma Sola Bay
Recreational use of Palma Sola Bay
Policy challenges for Palma Sola Bay
Palma Sola Bay and its watershed have seen many changes since the mid-1880s. A pre-development
landscape of pine forests, mangrove and salt marsh flats, herbaceous wetlands and creek sloughs was
supplanted over time by agriculture followed by urban development and supporting infrastructure,
including the construction of drainage canals. Untreated stormwater was routed to the bay. Major
historical impacts to Palma Sola Bay occurred in 1910-12 with the creation of the Cedar Hammock
drainage project, and in the 1950s and 1960s with the construction of the Manatee Avenue causeway
across the bay and mosquito ditching in the tidal wetlands. Boat channels were dredged and spoil was
deposited on intertidal wetlands. Urban growth and its attendant environmental consequences over the
past 60 years have substantially impacted the watershed and current and proposed land development
policies threaten its future ecological integrity.
Land preservation through public purchasing programs is an important tool to reestablish ecosystem
services in the area. Major restoration work has been undertaken in large preserves, including Perico,
Neal, and Robinson Preserves.
Palma Sola Bay is highly valued for recreation and habitats that support fish and wildlife.
3.4.2 Concurrent Breakout Discussions
I. Growth planning, density and jurisdictional control in coastal high hazard areas
Discussion Leader: Tony Rodriguez, Manatee County
II. Envisioning a healthy future for Palma Sola Bay – next steps
Discussion Leaders: Ingrid McClellan, Keep Manatee Beautiful and Seth Kohn, City of Bradenton
III. Innovative strategies for stormwater management for Palma Sola
Discussion Leader: Charlie Hunsicker, Manatee County
IV. Assessment, monitoring and protection of small tidal tributaries
Discussion Leader: Mike Wessel, Janicki Environmental
V. The Educator's Toolkit: Reaching audiences through social media and new technologies
Discussion Leader: Melissa Nell, Manatee County
VI. Management and restoration of bird island rookeries
Discussion Leaders: Ann Paul and Mark Rachal, Audubon of Florida and Rob Patten, Coastal Dunes, Inc

4
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3.5

SESSION 5: PHILLIP CREEK AND NORTH ROBERTS BAY WATERSHED 5

3.5.1 Panel Discussion
Moderator: Richard Martin, Former Mayor, City of Sarasota
Panelists: Kelly Westover, Sarasota County Environmental Services
Steve Suau, Progressive Water Resources
JP Marchand, Kimley-Horn and Associates
Jeanne Dubi, Audubon of Sarasota
Topics:
History of land use, drainage and hydrologic change: Dikes, ditches and diversions
Challenges of stormwater runoff: Can we restore flow, salinity regime and water quality
and prevent flooding?
Retrofit and restoration projects: Can an engineered problem have an engineered solution?
Outreach and Ecotourism: Where wildlife and people meet
Today the Phillippi Creek Basin (aka Roberts Bay North Watershed) drains 57 square miles of some of
the most densely populated areas in Sarasota County; however, historically the watershed was
considerably smaller and released much less water into the bay. During the wet season, the basin would
fill up and expand into pine flatwoods; in the dry season, it would dry up. Runoff would occur
predominately during large storms.
In 1927, the Sarasota Fruitville Drainage District was established to drain the land for
agriculture. Isolated wetland areas were connected with canals, which became deeper and wider and
more extensive as land-use transitioned to residential and commercial development. As a result, an
enormous amount of freshwater was taken off the land and transferred directly to the bay. The timing
and flow of that freshwater was also altered. Increased flooding, erosion and sediment loads, nutrient
pollution and reduced salinity in the bay were some of the unintended consequences, negatively
affecting productivity, population dynamics and community structure within the estuary.
The Clean Water Act of 1972 marked a transition in standards with regard to runoff and pollution. Since
then, advances in storm-water treatment (e.g., Phillippi Creek Atlantic Wastewater Treatment Plant
Water Quality Improvement Project) combined with retrofit designs for sewage treatment (e.g., Phillippi
Creek Septic Removal Project), as well as wetland (e.g., celery fields) and stream (e.g., Pinecraft Park
Natural Systems Improvement Project) restoration areas are improving water quality throughout the
watershed with the goal of improving water quality and reducing the quantity of freshwater entering
the bay. Improved access and restored natural areas (e.g., celery fields, Red Bug Slough) offer many
popular opportunities for recreation, education and outreach.
Advances in passive, sustainable natural system based technologies, such as biological sequestration of
pollutants, provide optimism for continued improvements in water quality. Leadership in these
technologies could support significant economic development in Florida. Many of our water retention
and nutrient sequestration approaches require continued maintenance (e.g., harvesting littoral zones,
dredging stormwater lakes) for optimum performance and sustainability. Finally, renewed promotion of
water conservation may reduce the need to build new reservoirs and well fields, which could promote
increased aquifer recharge and groundwater restoration.

5
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3.5.2 Concurrent Breakout Discussions
I. Retrofitting stormwater infrastructure and Celery Fields restoration: Lessons learned
Discussion Leader: JP Marchand, Kimley-Horn & Associates
II. The future of Southwest Florida Water Management District policy
Discussion Leader: Dave Rathke, Southwest Florida Water Management District
III. Ecotourism and birding
Discussion Leaders: Jeanne Dubi, Audubon of Sarasota and Karen Fraley, Around The Bend Nature
Tours and John McCarthy, Sarasota County
IV. Science, community and political will for implementing new technologies
Discussion Leaders: Steve Suau, Progressive Water Resources and Richard Martin, Former Mayor, City
of Sarasota
V. Oysters and freshwater flow: Strategies for oyster restoration
Discussion Leaders: Jay Leverone, Sarasota Bay Estuary Program and Mike Jones, Sarasota County
VI. Sport fisheries and marine fisheries enhancement
Discussion Leader: Ken Leber, Mote Marine Laboratory

3.6

SESSION 6: SARASOTA BAY WATERSHED 6

3.6.1 Panel Discussion
Moderator: Joan Krauter, Bradenton Herald
Panelists: Jay Leverone, Sarasota Bay Estuary Program
Steve Long, Logan & Long, Inc
Molly Williams, Stantec
Tim Rumage, Ringling College of Art and Design
Topics:
The Sarasota Bay seagrass story: How regulatory targets drive innovation in redevelopment
Retrofitting coastal neighborhoods: Low-impact (re)development in Indian Beach and
Sapphire Shores
Retrofitting the urban core: Stormwater master planning for the City of Sarasota
Communication is key: Using new media and design to convey the science and technology of
low impact development
The Sarasota Bay watershed covers almost 50,000 acres across both Manatee and Sarasota Counties.
The area’s history of land development and associated flood control measures dates back over a
century. Today 75% of the watershed is developed and dominated by medium and high density
residential and commercial land uses. Most of this development occurred before stormwater
regulations were implemented in 1982, so stormwater from most of the watershed flows into the bay
without treatment. Protecting water quality begins with decreasing stormwater runoff to limit the
amount of freshwater, sediments and pollutants entering the tributaries and bay. The primary challenge
for Sarasota Bay will be designing and implementing solutions for retrofitting stormwater systems to
detain, delay and treat run-off. Important initiatives to consider include the feasibility of a stormwater
master plan and centralized stormwater management; motivating neighborhoods and homeowners to
take individual action; and opportunities for collaborations and partnerships.
When excessive nutrients reach bay waters, phytoplankton block sunlight and seagrasses decline.
Nutrient criteria have been set to protect and restore seagrass acreage. Nutrients reaching the bay from
6
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wastewater have been dramatically reduced but stormwater remains a troubling source of nutrients.
We need research to better understand nutrient dynamics in local bays including the roles of legacy
nutrients in the sediments, and the relationships of phytoplankton, macroalgae and seagrass.
In many bayfront neighborhoods old infrastructure delivers untreated stormwater directly to the bay.
Retrofitting with bioswales and rain gardens to capture and percolate the first half inch of rain could
greatly reduce stormwater impacts.
The urban core of downtown Sarasota sends untreated stormwater to Hudson Bayou. The City should
create a stormwater master plan borrowing ideas from Englewood’s Low Impact Development Project
and other proven techniques and include stormwater management in all of its downtown
reconstruction projects.
Sarasota Bay is the golden goose for the local economy. People need to make a personal commitment to
take actions to keep a healthy bay that supports the local economy. Water is rain before it becomes
stormwater. We need to rethink our relationship with stormwater and develop techniques to capture
rain in cisterns and rain gardens before it becomes stormwater.
3.6.2 Concurrent Breakout Discussions
I. Coastal wildlife conservation and shoreline management
Discussion Leaders: Blair Hayman and Tom Ostertag, Florida Fish and Wildlife Conservation
Commission
II. Sustainable seafood: Making a market for local catch
Discussion Leaders: Ed Chiles, Chiles Restaurant Group and Karen Bell, A.P. Bell Fish Market
III. Homeowner incentives for urban waterway stewardship and shoreline restoration
Discussion Leader: Tim Rumage, Ringling College of Art and Design
IV. City of Sarasota Urban Stormwater Master Planning with Low-Impact Development
Discussion Leaders: Timothy Roane and Kreg Maheu, DMK and Associates
V. Sea level rise adaptation planning (LBR-250)
Discussion Leaders: Frank Alcock, New College of Florida and Sara Kane, Sarasota Bay Estuary
Program
VI. Citizen science initiatives: Organizing and educating citizen scientists
Discussion Leaders: Julie Byrne, Audubon of Sarasota and Andy Mele, Sarasota Bay Watch
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4

SYNTHESIS

Following is a topic-organized synthesis of the 2012 Sarasota Bay Watershed Symposium, describing the
emergent 1) information and ideas, 2) gaps and challenges ahead, and 3) projects and additional steps.

SCIENCE 7

4.1
4.1.1

Water Quality and Quantity: Bays, Tidal Creeks and Tributaries

Big Ideas

•
•
•

•
•

•

Progress has been made toward understanding water quality in the bays, but more work is required
in the tributaries. Understanding water quality and the quantity, timing and duration of freshwater
flow in creeks is critical for understanding the watershed.
Tidal creek workshops: There is a large body of science concerning Sarasota Bay tidal creeks that
was generated from the workshops and is available from the Sarasota Bay Estuary Program.
Rainfall varies spatially and temporally. Inland rainfall is much higher than rainfall in coastal areas.
Nearly 90% of rainfall events are one inch or less, so management of small volume is best practice
for reducing runoff. More than half of annual rainfall volumes occur during the summer. This fact
supports the argument for local fertilizer ordinances which seek to minimize nutrient enriched
runoff during summer months. Taking temporal and spatial variability of rainfall and stormwater
discharges into account when doing pollutant load modeling is essential.
The volume of storm water helps determine the volume or mass of pollutants entering creeks and
bays. Therefore, reducing fertilizer application rates during periods of high runoff is key to
controlling nitrogen loads.
Human activities that have altered the quantity, timing and velocity of freshwater delivery include:
stream channelization, increased impervious surfaces, habitat destruction and fragmentation,
shoreline hardening, re-routing watercourses into or out of sub-basins and increased water
withdrawals from surface or ground water. Consequences of these alterations include potential
reduced base flow to creeks, loss of water storage capacity, increased flashiness (more water being
delivered at a faster rate), increased pollutant loading, reduced water quality, reduced ecological
function and ecosystem services and loss of resiliency.
Increased sediment loads to tributaries is a more recent problem because of landscape changes
from coastal development and upland alterations. Aquatic sediments store contaminants and act as
a source of water column contamination. Understanding sediment quality is important to
understanding pollution loading. Removal of contaminated sediments is an expensive proposition
and can often be prohibitive if dangerous chemicals, metals or other pollutants are present.

Gaps and Challenges

•
•

Historic land use and land cover time-series data are needed to analyze how changes affect the
hydrosphere, watershed and water flows and delivery rates.
Nutrient flux and pathways need to be monitored with greater temporal and spatial integration
throughout the watershed.

7

The science synthesis benefited from thoughtful review by Jay Leverone, Jack Merriam, John Ryan, Kellie Dixon,
Gary Comp and Tim MacDonald.
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•

•
•
•
•
•
•

Stream Assessment and Monitoring: Potential metrics include assessing shoreline and benthic
habitat, tree canopy, submerged and emergent vegetation, physical alterations, public access; and
monitoring hydrology, water quality, nutrient loading from pipes/outfall, sediment composition, and
plants and animals including plankton, algae, fishes and birds.
It’s important to understand seasonal dynamics in tidal creeks for improved monitoring designs.
If freshwater stream water quality and estuarine water quality are both acceptable, what influences
or factors can cause tidal creek water quality to be deemed unacceptable?
Need groundwater mapping and spatial data on saltwater intrusion.
Need to understand the role of pharmaceuticals and toxins in the watershed.
Need to publish the results of nutrient monitoring online.
Need to better communicate water quality science to policy makers and the public.

4.1.2

Biota: Primary Producers, Fish and Wildlife

Big Ideas

•

•

•

Primary Producers
o Seagrasses, the most downstream and stationary plant community, serve as an indicator of
estuarine health because they integrate the cumulative effects of watershed changes. They
are an important estuarine habitat.
o Seagrasses take longer to respond to excessive nutrients, sediments and reduced light than
other plant communities.
o Excessive nutrients promote the growth of epiphytes and drift macroalgae. The responses,
mechanisms and impacts are poorly studied.
o Tree canopy cover is important for lowering high water temperatures and reducing
temperature fluctuations in tidal creeks.
Fish and Shellfish
o Many parameters are distributed along an estuarine gradient: e.g., salinity, temperature
and dissolved oxygen. Microhabitat can impact survival, so species microhabitat use
throughout the life cycle must be understood.
o Recruitment and movement among various estuarine habitats during a fish’s life can be
restricted by barriers. The most obvious barriers are physical structures (e.g., dams, weirs,
causeways) but less obvious, non-structural barriers also exist (e.g., freshwater inflow,
dissolved oxygen). Direct habitat degradation through dredge and fill, mangrove trimming,
hardened shorelines and indirectly from deleterious effects of stormwater runoff can also
compromise a fish’s use of an estuary.
o Genetic studies must inform stock enhancement efforts.
o Preliminary Fisheries-Independent Monitoring data suggest that Little Sarasota and Lemon
Bays have different nekton composition than the larger neighboring estuaries (Tampa Bay
and Charlotte Harbor). This may have implications for predator/prey relationships.
o Sarasota Bay oysters may be limited by availability of hard substrate. Operable flood control
projects can have an impact on salinity, which is important for oyster growth, survival and
disease control.
o Oyster reefs could be important ecosystem components for protecting shorelines. Oyster
habitat could be integrated into seawalls.
Watershed Associated Birds
o Bird populations in Sarasota Bay have declined from historic levels.
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o

Loss of freshwater habitat affects bird populations by reducing nesting and foraging
opportunities.

Gaps and Challenges

•
•
•

•

4.1.3

Need a comprehensive biodiversity inventory of bay, creek and Gulf inlet nekton and benthic
communities.
Need to better communicate biological science issues to policy makers and the public.
Primary Producers
o Need mapping: mangroves, drift algae and tree canopies along creeks.
o Need data on periphyton and epiphytes.
o Need to continue to study and monitor seagrasses as an indicator of water quality. Need to
understand the mechanisms and dynamics of natural “prop scar” healing in seagrasses.
Fish and Shellfish
o Need to map oyster habitat.
o Need to define and understand essential fish habitats through all life stages, especially for
migratory fishes and fishes with complex life cycles.
o Need to better understand habitat connectivity, and population sources and sinks especially for migratory fishes and fishes with complex life cycles.
o Need better information on predator-prey dynamics.
o Are there alternative fishing gears or methods that might reduce finfish by-catch by the
commercial mullet fishery?
o What is the status of mussels, including the invasive green mussel, in Sarasota’s bays and
watersheds?
Science of Retrofits/Restoration, Management and Mitigation

Big Ideas

•
•
•
•
•
•
•
•
•
•
•

Bioswales are effective in removing nutrients from stormwater.
Priority: Focus on retrofitting older communities that discharge stormwater directly to the bay and
waterways without treatment.
Aquatic plants take up nutrients in stormwater ponds. If these plants are removed or killed in place,
nutrients may move downstream to tributaries and bays.
Many small restoration and retrofit projects can be as successful in mitigating problems as a single
large project.
Pollutants are often bound to sediments. Installing sediment catchments can remove pollutants
before they reach the bay.
Pervious pavements are effective in reducing stormwater runoff.
Beach wrack holds an abundance of prey items for shorebirds.
Living seawalls could provide habitat for marine communities.
Restorations and retrofit designs should incorporate the wet and dry qualities of ephemeral
wetlands.
Essential fish habitat restoration may be important for preserving bird populations.
Sea level rise impacts coastal and estuarine shorelines and tidal tributary communities. These
impacts need to be better understood for improving planning scenarios. Barriers to upslope
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migration of natural habitats and bottlenecks to habitat connectivity may prevent successful
accommodation to rising sea levels.
Gaps/Challenges

•
•
•

•
•
•
•
•
•
•
•

Bioswales: What plants work best? How should plants be maintained? When should plants be
harvested and what should be done with the refuse (solutions: biofuel, cut flowers)?
Living shorelines: what are the best designs?
What are the measured results of increasing shoreline buffers, reducing shoreline hardening,
converting vertical seawalls to rip-rap, and other mitigation actions in terms of ecosystem services
and function?
How is effective oyster restoration accomplished?
What are the best designs for living seawalls?
How are technologies and adaptations used in retrofits and restorations in small areas scaled up to
large areas?
Need to better communicate mitigation science and restoration techniques to policy makers and the
public.
Need to better understand how land management practices (e.g., prescribed fire, nuisance and
exotic species control) affect watersheds.
Need to monitor sea level rise.
Need to better understand effects of sea-level rise on local coastal and freshwater ecosystems and
model if and how these systems will adapt naturally or with assistance.
Need to better communicate sea-level-rise science to policy makers and the public.

4.1.4

Database Design, Management and Access

Big Ideas

•

Long-term databases are critical to determine cycles and long term changes. Short-term budgetary
decisions should not interrupt long term time series data collection.

Gaps/Challenges

•
•
•
•

Need to establish more baseline studies.
Long-term databases are important.
Need to provide long term data storage and improve access to data.
Need to digitize and index analog databases and put data online.

4.2

POLICY

4.2.1

Stormwater

Big Ideas

•
•

Policy should place a priority on retrofitting stormwater in older developments that discharge
directly to bay and waterways with no treatment.
Policy should focus on reducing the creation of stormwater in order to mitigate the pollution carried
by stormwater.
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•

Low Impact Development (LID) may be more cost effective than traditional stormwater
infrastructure design (reduces costs in property acquisition, land clearing and dedicated stormwater
management areas).

Gaps and Challenges

•
•

•
•
•
•
•
•

Public-private incentives and partnerships are needed to clean up stormwater runoff from
developments with little to no public land.
Stormwater management in the City of Sarasota could improve if LID were added to City ordinances,
zoning and land development regulations. The County has lead responsibility for stormwater but the
City could do much more to address stormwater reaching the bays and bayou from the downtown
core.
Stormwater ponds may not be the most efficient and effective technique for stormwater treatment.
Better integration of City of Sarasota and Sarasota County stormwater and LID policies would reduce
problems for planners and civil engineers.
Zoning manuals require curb and gutter along roadways, but curb and gutter result in storm water
pollution problems.
Manatee county storm water management systems were developed in 1910 as part of the Cedar
Hammock flood control system but are now a source of water quality problems. The county needs a
source of funding to improve stormwater quality.
Policies should provide incentives for developers to use LID technology. Policies should remove
regulatory obstacles to LID.
There is need for better communication among scientists, managers and policymakers about
optimum wetland and stormwater pond management techniques.

Projects

•
•
•

Showcase model stormwater mitigation projects using LID and new technology to build community
understanding and create political support for new techniques.
Use 10-year cost analysis to demonstrate that prevention of stormwater pollution costs less than
cleaning up stormwater pollution.
Revise Sarasota County Comprehensive Plan and ordinances to integrate the Sarasota County LID
Manual principles and practices.

4.2.2

Shorelines

Big Ideas

•
•

Aging seawalls present an opportunity to replace hard shorelines with living shorelines.
The practice of mangrove trimming continues to degrade local mangrove shorelines, despite
evidence that trimming reduces the ecological values and benefits of mangroves.

Gaps and Challenges

•
•
•
•

Policymakers should set a target for local mangrove recovery.
Policies should provide homeowners with property tax incentives for untrimmed mangroves and
living shorelines.
Policies should remove regulatory obstacles for restoration of living shorelines, for example reduced
costs to obtain permits and streamlined permits for restoration projects.
When a seawall fails, incentives for replacement with a living shoreline should be an attractive
alternative for private property owners.
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•
•

Policies should discourage increased density in high hazard shoreline areas.
There is need for better communication among scientists, managers and policymakers about the
values, benefits, costs and impacts of living shorelines.

Projects

•
•
•
•

Provide innovative seawall designs that incorporate living shoreline habitats.
Promote the values and benefits of untrimmed mangroves to private owners.
Create a comprehensive local plan for living shorelines followed by an institutional framework to
realize the plan and specific plans for local municipal entities.
Provide information about living shorelines and other alternatives to private landowners when their
seawalls begin to fail.

4.2.3

Fish and Wildlife

Big Ideas

•
•

Bird islands in the estuary need protection from human and boat disturbance, predation and
erosion.
Beach wrack is a critical component of a healthy beach habitat for birds. Raking beaches to remove
wrack harms shorebird habitat and reproduction.

Gaps and Challenges

•
•
•
•

Policies protecting fishes need to protect the essential habitat and essential migratory connectivity
for all life stages: larvae, subadults and adults.
Integration is needed between county/regional conservation and statewide coastal wildlife
conservation initiatives.
Change the culture of beach raking to be supportive of shorebird resting and nesting.
There is need for better communication between scientists and policymakers about protecting fish
habitat and bird habitat.

Projects

•
•

Consider fish habitat values when managing mosquito ditches and dredge holes in the bay.
Demonstrate how reduced nitrogen levels in local bays provide great benefits to fishes and fish
habitats.

4.2.4

Policy Process

Big Ideas

•
•
•
•
•
•

Science can identify policy options and the risks associated with those options. In the best cases, a
trusted science referee (an individual or local institution) provides the scientific basis for policy.
Often rules and policy are based on science, but they are not enforced and exceptions are allowed.
Current policy processes can lead to gaming the system and people trying to get around rules. Many
consequences of regulation are unintended.
In policy-making, the advocates for permittees have greater financial rewards, greater access to
experts and greater political access.
Policy decision-making often works on a schedule not conducive to citizen participation.
Poor citizen participation processes channel people into adversarial positions.
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•

Collaborative processes for developing policy solutions include these hallmarks: participants create
knowledge; feel like they made a difference, were listened to, and contributed to the debate;
participants understand the reasoning behind the decisions that were made; and people limit their
own self-interest to find what’s in the best interest of the community.

Gaps and Challenges

•
•
•

Citizens are frustrated by their perception that legal and policy processes favor developers.
Different regulatory agencies should work together effectively and be less combative with one
another for the benefit of the environment.
Processes for policy development should build trust between stakeholders, public, scientists and
government. Cities and Counties should emphasize cooperation, open participation and citizen
education.

Projects

•
•
•
•

Coach and train local bay scientists to talk in plain language to the public and policy makers.
Experiment with collaborative decision-making processes as an alternative to current processes for
public hearings and public workshops.
Sarasota Bay Estuary Program is a model for using an effective advisory committee with strong
science knowledge. Counties and cities should adapt this model to their advisory committees.
Science based policies could be implemented through rule-based science criteria to ensure practices
align with policies.

4.2.5

Nutrients

Gaps and Challenges

•
•
•
•
•

Work directly with Homeowners Associations to reduce nutrients (fertilizers), mitigate stormwater
and create living shorelines.
Policy makers should strive to understand the science of how nutrients change bay life.
Policies setting nutrient pollution criteria should be based on creek and bay science.
Agricultural scientists suggest amounts of fertilizer applications with a goal of healthy turf, while bay
scientists suggest fertilizer application reductions with a goal of seagrass and bay health.
Numeric nutrient criteria for tidal creeks will be difficult to determine.

Projects

•
•

For new buildings, consider incentives for lawns at grade that allow percolation and prevent
fertilizer/stormwater runoff.
Provide incentives for Homeowners Associations to create living shorelines (in appropriate
locations), reduce nutrients and reduce stormwater runoff.

4.2.6

Sea Level Rise

Gaps and Challenges

•
•
•

Policies guiding municipal responses to the local effects of sea level rise should become a priority.
Twenty and fifty year planning for coastal infrastructure should incorporate sea level rise
projections.
Technical assistance for private companies to adapt to sea level rise should be provided.
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•

The science of sea level rise projection is dynamic with periodic updates. The projections define a
range of possible sea levels. Policy development for proactive planning is stalled due to changing
projections and political opposition. There is a need for scientists to better communicate sea-levelrise science to policy makers and the public.

Projects

•

Plans and policies for specific local adaptations to sea level rise should be developed.

4.2.7

Palma Sola Bay

Projects

•
•
•
•
•

The Florida Department of Transportation should move forward on the project across the SR 64
Palma Sola Bay causeway for better bay circulation.
Managers should provide close to real-time water quality data for Palma Sola Bay
Managers should control floatable litter on 9th Ave. NW and other roads in NW Bradenton.
Determine opportunities for successful living shoreline projects in Palma Sola Bay and set targets.
Improved stormwater management in the Palma Sola Bay watershed should become a priority, and
increasing tidal exchange and flushing between Palma Sola Bay, Perico Bayou and Spoonbill Bay.

4.3

EDUCATION

4.3.1

The Nature of Educator and Student

Big Ideas

•

•

•

Educators are a diverse group, including formal educators in schools (K-12 and Universities) and
informal educators in natural resource agencies and non-profit organizations; so there is not a single
pedagogy that fits all.
Students are a diverse group, including traditional students in formal curricula, citizens in
homeowner associations and civic groups, business owners and elected policymakers; so there is
not a single message that fits all.
The student body is constantly turning over (e.g., the island populations can turn over every seven
years, elected officials can change every two or four years), so the need for education is ongoing.

Gaps and Challenges

•
•

•

Educators find it challenging to find and connect their curricula with the latest science.
Scientists have little incentive to reach out to teachers, and the dearth of scientists available for
classroom outreach is exacerbated because all classroom curricula across a district are synchronized
and all classrooms need a science visitor at the same time.
Rigid curricula tied to benchmarks leave teachers feeling that getting students interested in science
is extra work.

Projects

•

Informal educators can learn pedagogy and network with science institutions in the USF Graduate
Certificate Program in Environmental Education
(http://www.gradcerts.usf.edu/certificates/xev.html).
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•
•

•
•

Teachers can find science curricula modules linked to benchmarks that connect students with
scientists and the community at EdExplore (http://edexploresrq.com).
Teachers can find curriculum resources and teacher training opportunities on the Sarasota Bay
Estuary Program Education Resources pages (http://sarasotabay.org/education-resources/teacherresources and http://sarasotabay.org/education-resources/pier-program).
Scientists and educators can collaborate on science grants that require an education/outreach
component.
Engage people in novel ways through informal education that links interests or hobbies to the
environment.

4.3.2

Social Media

Big Ideas

•
•
•
•

More and more people are using social media, educators should too.
Using social media is easy to learn; many organizations probably already have staff who know how.
Tools include: QR codes, audio podcasts, YouTube videos, geocaching (scavenger hunts), blogs,
wikis, mobile apps, Facebook, Twitter, SMS and RSS.
Technology will not reach all audiences, so continue “old school” methods.

Gaps and Challenges

•
•

Educators need techniques to get people to follow, read and watch.
Social media trends evolve quickly, and educators need resources to stay current.

Projects

•
•

Promote training opportunities in implementing Social Media.
Coordinate and network organizations to create synergies and avoid redundant effort and overmessaging.

4.3.3

Strategies for Framing, Messaging and Cultivating Watershed Stewardship

Big Ideas

•
•
•
•
•
•

People are more likely to remember and use information with which they already agree.
People get information through their social networks and follow people they trust.
Articulating social norms and expectations helps people feel better about compliance, since
“everybody else is doing it”.
Communicating and motivating action is easier if people don’t already have an opinion.
People are more likely to remember information and adopt behaviors when they are taught and
reinforced in the same context that the behavior will later take place.
Specific techniques:
o Communicate the benefits of a change or a solution by demonstrating it: walk the talk.
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o
o
o
o
o

o

o
o
o
o

o

Present visualizations of the risks and consequences of both “no action” and “action” to
prevent or reduce that risk.
Present visualizations of the desired outcome.
Suggest positive alternatives for action, rather than a list of “don’ts”.
Provide the means for people to take the first step – make it easy to get started.
Frame the issue in terms of what people value most (e.g., money, fairness, beauty, health,
etc.) and what they connect with emotionally; environmental issues are value choices, not
just technical solutions.
Use humor to frame an issue and convey the costs and benefits – humor allows for a less
“preachy” delivery and allows people to come to their own conclusion without feeling like
they are being told what to do.
Match and mirror-people are more receptive to a message that is coming from a person
that is similar to themselves.
Reject and retreat- If you make an outlandish request, people are more receptive to agree
to a second request that is smaller in scale.
Incorporate peer pressure to enforce social norms.
Communicate the work of scientists with the analogy of the scientists as the jury, impartially
weighing and evaluating the evidence within a reasonable doubt, not as prosecutors
building a case.
Communicate scientific consensus, debate and uncertainty to the public by weighting the
diversity of arguments by the magnitude of support and dissent in the scientific community,
not by providing equal weight to every argument and opinion.

Gaps and Challenges

•

•
•

General understanding of a problem does not always translate into behavior change, so simply
educating about facts and data is not always effective for generating behavior change, especially
when the change conflicts with other values and priorities.
Communicating a complex scientific problem in a short simple message is difficult.
When an environmental threat measured or predicted by science cannot be readily or immediately
seen or felt, people can become skeptical about science.

Projects

•

Workshop to craft a campaign for a bay and watershed issue using the ideas above (e.g., the “Be
Floridian” fertilizer campaign, and the “King Tide Initiative” on sea level rise.

4.3.4

Ways to Engage

Big Ideas

•
•

Citizen science projects can generate education opportunities and valuable data, which can be
useful for supporting management when aggregated over many observations and over time.
Many people will pay for the opportunity to participate in Citizen Science projects as a form of
ecotourism.
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•
•

•
•
•

Ecotourism is not just for out-of-town visitors; there are opportunities for locals to explore.
Outreach and engagement at the neighborhood scale can result in adoption of best practices and
effective stewardship (e.g., Neighborhood Environmental Stewardship Program – NEST and the
Sarasota Bay Estuary Program Bay Partner’s Grant Program).
Advisory committees are underutilized, but could play a larger role in helping explain complex topics
to elected officials and the general public at meetings.
Best results emerge when people are engaged early in the process of a project or decision.
Seniors are underutilized: they are eager to volunteer and have time and often resources.

Gaps and Challenges

•
•
•
•

Ecotourism can lead to overuse and conflicts between users.
Citizen scientists require training and supervision to generate quality data and sensitivity to habitat
and wildlife.
Fishing guides should be included in the development and promotion of ecotourism.
Homeowners often learn about design options from and delegate decisions to their hired
professional landscapers, contractors and engineers and may never hear about watershed and bay
friendly alternatives until plans are already underway.

Projects

•
•
•
•
•
•
•
•
•
•
•

Develop citizen science ecotourism opportunities like Earth Watch for Sarasota.
Identify citizen science opportunities based upon science and management needs (e.g., Sierra Club
Sarasota-Manatee’s Water Sentinels program).
Market the economic advantages of neighborhood environmental improvements to professional
community managers and Homeowner Associations.
Use the Realtor network for outreach to new homeowners about best practices (e.g., landscaping,
fertilizer use, LID retrofits and shoreline softening and/or maintenance).
Create a comprehensive homeowner’s guide for watershed and bay friendly issues and best
practices (e.g., Sarasota Bay Estuary Program’s Bay Repair Kit).
Provide demonstration projects, traveling shows or open houses featuring best practices in action
(e.g. The Florida House).
Initiate a neighborhood demonstration competition with monetary prizes or other recognition for
best bay-friendly landscape.
Establish a discount or rebate on the stormwater levy for implementing LID or habitat stewardship.
Create a region-wide working group on living shorelines to hold hearings and a design charette, to
formulate an outreach plan and to form collaborative partnerships.
Develop “Shade for Our Fish”, a primary school education campaign about the importance of
shoreline vegetation for tributaries.
Reach out to professional landscapers, contractors and engineers about watershed and bay friendly
alternatives. They in turn could present homeowners with more choices (especially cost savings)
(e.g., Manatee and Sarasota County Extension IFAS agents teach Florida Friendly Landscaping and
other techniques to landscapers, contractors, engineers and homeowners).
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APPENDIX A. KEYNOTES
1 CYNTHIA BARNETT

The Secret Watershed: Restoring History and Nature in a Lost Landscape 8
Cynthia Barnett is a long-time journalist who has reported on water issues from the Suwannee River to
Singapore.

1.1 The Art of the Sarasota Bay Watershed
Adapted from her keynote speech and published as a Guest Column, Sarasota Herald Tribune, Friday, Feb. 17, 2012

Last fall, a new exotic species was discovered in Sarasota, its invasion pathway the Gulf of Mexico.
Classification, taxonomy and native country were not immediately known. But its appearance served as
a profound reminder of the fast-closing distance between a once-sheltered watershed and an unbound
globe.
I am speaking, of course, of the yellow-headed Lego Man that appeared along the shoreline at Siesta
Key. The 8-foot-tall publicity stunt did not impress your art critics. But it captured the imagination of
your community more than any other topic involving this watershed last year.
It is tempting to ask why we cannot spark such interest in the watershed itself.
The problem is not one of ignorance. The communities of the Sarasota Bay Watershed — 50,000 land
acres of Manatee and Sarasota counties and their connecting waters, from the largest tributaries to the
smallest storm drains — are among the most aware in Florida. You've gradually eliminated waste-water
discharge into the bay; passed the first strict fertilizer law in the state; lowered daily water use to about
60 gallons a person — 100 gallons less than the average Floridian.
Rather, we do not see the whole of our watersheds because, for 150 years, we've been taught that
water is properly divided into pieces: Wetlands drained. Bay tamed by sea walls. Rain rushed off urban
landscapes into concrete gutters and drains. Groundwater pumped up from an invisible aquifer, into
invisible pipes.
The larger blueprint
Perhaps no local story better illustrates the physical and psychological break between people and
watershed than the 1950s' rerouting of U.S. 41 along the Bay. Paul Rudolph, dean of the Yale School of
Architecture, foretold the grave mistake of separating the city from its greatest asset — the glittering
bayfront. New urbanist architect Andres Duany has underscored that criticism, urging Sarasotans to
8

Watch the video and download the full text of the keynote address:
http://www.sarasota.wateratlas.usf.edu/wiki/index.php?title=The_Secret_Watershed%3A_Restoring_History_and
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reconnect downtown to the Bay so that it will define the city as powerfully as waterfronts define
Cannes, Monte Carlo or Lucerne.
The illustrious architects were right about the Bay. But they, too, missed the larger blueprint. And that is
the watershed itself.
The culture already holds deep reverence for the masterpieces of the watershed. The Bay and the Gulf
define this place every bit as much as the Mediterranean does Monte Carlo. What we fail to appreciate
is the larger collection: The rainfall and the rivers, the smaller bays and the sloughs, the tributaries and
the tidal streams.
This is like seeing the Ringling Museum only for its enormous Rubens — but missing the rest of the art
collection and the Ca d'Zan mansion.
Here is what our 20th-century approach to water missed: Wiping out wetlands wiped out our
storehouses for freshwater, our safe houses for flood water. Over-pumping groundwater created manmade scarcity in one of the wettest states. Covering recharge areas with asphalt helped dry up the
afternoon rains.
More than 75 percent of the watershed is developed, meaning most rainfall never even touches the
ground but whooshes across paved surfaces into massive drainage systems as dirty storm water, then
ultimately into the Bay.
Rain gardens and swales
In the same way people in this watershed showed the rest of Florida we could use a lot less water, what
if every family here converted a paved surface to a pervious one? What if, in the spirit of Kansas City's
10,000 Rain Gardens initiative, every small business created a rain garden?
What if every developer planted grassy swales to coax rainfall back into the aquifer, instead of curbs,
gutters and storm-water ponds? A recent Sarasota County study found that nitrogen and phosphorus
loading are 93 percent and 82 percent lower, respectively, in neighborhoods with swales.
What if every city and county adopted an "all-green" storm-water plan like Philadelphia's? Philly faced a
$10 billion price tag for a massive sewage tunnel under the Delaware River. Instead, the city is spending
$1.6 billion to restore streams, remake everything from parking lots to basketball courts with porous
pavement; and plant miles of vegetation along rooftops and city blocks.
As we reconnect with our watersheds, we also make our communities more resilient to the water
impacts of a changing climate. This is the lesson from the nations that have already begun to experience
those impacts. Dutch engineers were surprised when the first was not sea-level rise, but river flooding.
Wetter winters and more extreme summer showers, along with urbanization and deforestation, mean
much higher rivers than ever before. Ironically, the country's $6 billion barricading of the North Sea
means there's no place for all that extra water to go — but up and over dikes.
Today, the Dutch are tearing down some dikes, flooding agricultural land, with compensation to
farmers, and restoring wetlands on the grand scale. They've come to see water as a work of art. It is not
Sarasota Bay Watershed Symposium
Final Report and Synthesis

A-2

New College of Florida
February 15-17, 2012

defined by the dike-straight lines of modernism. It is not the piece work of a mosaic. It is a waterscape
that blends many different brushstrokes and colors.
In the 20th century, we erased our watersheds wetland by wetland, raindrop by raindrop. In the 21st
century, we are going to get them back.
This is your art, Sarasota — the art of the watershed.

2 JOE TANKERSLEY

Imagining a World of Sustainable Abundance 9
Joseph Tankersley is a storyteller, futurist and creator of immersive experiences.

2.1 Summary of Joe Tankersley’s Keynote address
We are normally so involved in our daily lives that we forget to think about the future. The future is
waiting for us to create it. One powerful tool for creating our future is storytelling. People innately
respond to stories, and with new digital tools we can create stories and share them around a worldwide
campfire. Negative stories about the future cause people to give up or tune out. In order to motivate
people to make the changes that will create a positive future, our stories about the future need to
positive and show how life in the future will be better. Our stories also need to be realistic – the future
will be better but not perfect. People relate to stories about individuals, and individual stories can come
together to form a story about our future community.
We can create stories about a future “World of Sustainable Abundance.” Sustainable development
means, “meeting the needs of the present without compromising the ability of future generations to
meet their own needs.” The idea of sustainability includes the idea of abundance. Currently the road to
abundance is based on consumption, but many studies have found that the relationship between
possessions and happiness becomes negative at some point. Americans need to recognize the true cost
of consumption-based abundance and make conscious decisions whether what they buy makes their
lives better. This includes honest, critical, objective analysis of the true cost of new green technologies.
Sustainable abundance will result from monetizing those things that are not limited – knowledge,
creativity, and altruism. Triple bottom line accounting for communities will value happiness and our
ability to laugh, love, and live fully with friends and families. A world of sustainable abundance is within
our reach, and telling stories will help us create a future of sustainable abundance.
Symposium participants were given the assignment of developing a series of “stories” that focused on
specific individuals living in the local area 25 years in the future. By developing stories that center on
individuals, participants explored possible futures in realistic terms and developed a broadly diverse
image of the opportunities and challenges presented by our preferred future. Individual stories were
based on profiles about eight Sarasota Bay and Watershed residents in the year 2037.

9

Watch video of the full keynote address at:
http://www.sarasota.wateratlas.usf.edu/wiki/index.php?title=Imagining_a_World_of_Sustainable_Abundance
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APPENDIX B. POSTER ABSTRACTS

Sarasota Bay Watershed Symposium Poster Abstracts
Alphabetical by last name

Sarasota Bay Prop Scars: Causes, Impact and Healing of Scarring in a Dynamic Seagrass Habitat

Lauren Ali, New College of Florida (lauren.ali@ncf.edu)
Kelsey Dolan, New College of Florida
Richard Schader, New College of Florida
Adrian Rosario, New College of Florida

Seagrass is a dynamic ecosystem which provides vital habitat to multiple important organisms. In Sarasota Bay, seagrass is host
to the county’s valuable scallop population. However, this habitat is threatened by damage from “˜prop scars.’ These are
gouges in seagrass beds which are caused by boat propellers. Despite signs regulating boat speeds and restricted areas, they
are prevalent on the edges of seagrass beds, which boaters can stray into accidentally. This leads to varying degrees of damage
as they may differ in depth, length and width due to the scale of the initial damage or to erosion which occurs over time. GIS
mapping was used to explore the degree of habitat destruction caused by prop scarring in Sarasota County in three ways:
analyzing the potential relationships between different speed zones and degree of scarring, examining the area of intersection
between scallop habitat and scarred areas, and tracking the rate of healing for scars over multiple years.

Conservation Foundation of the Gulf Coast - Siesta Key Preserve

Lee Amos, Conservation Foundation of the Gulf Coast (lee@conservationfoundation.com)

Conservation Foundation of the Gulf Coast has worked with with its partners to protect over 8,400 acres on 23 properties.
Among these properties, Siesta Key Preserve provides nesting habitat for the state-threatened snowy plover. At Siesta Key
Preserve, exclusion markers and coastal vegetation are used to reduce anthropogenic stressors, improving chances of nesting
success. The preserve allows only limited beach access, in order to balance wildlife and human uses.

Florida Shorebird Alliance - Florida's shorebird partnership network
Naomi Avissar, FWC (naomi.avissar@myfwc.com)
Chris Burney, FWC
Nancy Douglass, FWC

Florida’s wildlife habitats are facing unprecedented challenges, ranging from climate change to a rapidly expanding human
population. Nowhere are these threats more concentrated than along the state’s coastline. Survival of Florida’s vulnerable
seabirds and shorebirds relies on community-based conservation. This type of conservation cannot be accomplished by any one
agency and requires the skills, experience, and resources of a broad spectrum of partners. Over the past decade, individuals and
organizations concerned about seabird/shorebird conservation have begun to form local and regional partnerships. The Florida
Shorebird Alliance (FSA) networks these partnerships together to build a coordinated and consistent approach to shorebird and
seabird conservation across the state. The FSA provides means for partners to share information and conservation tips with
each other, monitor nesting seabird/shorebird populations in Florida, and effectively steward important seabird/ shorebird
sites statewide.

Preserving Regional Heritage with the New College Public Archaeology Lab
Uzi Baram, New College of Florida (Baram@ncf.edu)
Sherry Svekis, New College Public Archaeology Lab

The New College Public Archaeology Lab endeavors to stimulate an interest in local history and heritage among the general
public while promoting an awareness of cultural resources and historic preservation. As public archaeology across the Sarasota
Bay watershed and Manatee River, the NCPAL programs focus on engaging residents and visitors through a variety of methods,
which range from educational programs and demonstrations of archaeological practices to historic preservation and
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archaeological excavations. Each program or project is a partnership or collaboration that NCPAL undertakes to serve multiple
goals such as supporting research on little understood aspects of the area’s past, providing resources to underserved
communities to assist with preservation initiatives, sharing knowledge to encourage support for archaeological stewardship,
and providing opportunities for undergraduates to engage in the process of public archaeology. This poster showcases
examples of current projects including Looking for Angola; the Survey of the Galilee Cemetery: Community, Race, and
Commemoration; and the Coastal Peoples of 19th century Sarasota Pass: Teaching Archaeology and the Environment for
Elementary Schoolchildren.

Blue carbon in the Everglades watershed: a preliminary measurement of century-scale burial rates in mangrove
sediments

Joshua Breithaupt, University of South Florida, Environmental Science, St. Petersburg, FL (jlbreith@mail.usf.edu)
Joseph M. Smoak: University of South Florida, Environmental Science, St. Petersburg, FL
Thomas J. Smith, III: U.S Geological Survey, Southeast Ecological Science Center, St. Petersburg, FL
Christian J. Sanders: Universidade Federal de Fluminense (UFF), Departamento de Geoquimica, Niterri-RJ, Brazil

The ecological and economic contributions made by mangroves have been well documented in recent decades, and these
coastal forests have been the focus of increased attention in terms of conservation and restoration. One aspect that has only
recently drawn attention is the role of mangrove environments in the global carbon cycle, particularly for their high burial rates
of organic carbon (OC), otherwise known as “Blue Carbon”, that would otherwise contribute to increased atmospheric CO2
levels. In this research we provide direct measurements of spatio-temporal differences in OC burial rates at a mangrove forest
near the mouth of the Shark River in Everglades National Park. The burial rate of OC was determined via radiometric dating (i.e.
Pb-210) of sediment cores taken at distances ranging from 10 ““ 160 m from the Shark River. These burial rates are compared
with local direct measurements of net ecosystem productivity (NEP) taken by an eddy covariance flux tower that measures
atmosphere-forest fluxes of CO2, water vapor, and temperature among other factors. The resulting burial rates vary
considerably, decreasing with distance from the river, and range from 100 to 288 g OC m-2 yr-1 over the course of a century.
With the exception of the core nearest the river, these rates are considerably lower than the most recent global mean
estimates. In terms of temporal variations, each core demonstrates a signature of influence with varying levels of clarity from
hurricane Wilma (2005), and raises questions about the long-term influence of storms on OC burial and ecosystem stability in
keeping pace with sea level. When compared with the local NEP estimates, the fraction of OC production that is sequestered
over the course of a century ranges from 8.5 to 25%. These are only preliminary results and additional analysis is being done to
identify source material and consider how much of the OC should be attributed to mangroves, and how much might originate
exterior to the mangrove forest. To date only three studies, including this one, have examined century-scale OC burial rates in
mangrove environments in Florida and more research is needed in order to quantify the State’s current resources.

Communicating Sea Level Rise Adaptations in the Restoration Process
Melissa Cain Nell, Manatee County Natural Resources (melissa.nell@mymanatee.org)

Manatee County's Natural Resources Department manages over 25,000 acres of conservation land ranging from upland pine
flatwoods to coastal salt marsh communities. Many of the region’s most popular natural locations are susceptible to sea level
rise and land managers are planning restoration activities accordingly. Staff has identified a gap in public perception of local sea
level rise adaptation, and seeks to improve awareness by installing signage. This poster describes new climate change
educational signage as well as the process of sign development as this resource was created in response to an assignment in
USF’s ISI Graduate Certificate Program.

Mapping social values of coastal use relative to ecosystem services in Sarasota Bay

Zachary Cole, Department of Tourism, Recreation, and Sport Management, University of Florida (zaccole@hhp.ufl.edu)
Alisa Coffin, United States Geological Survey
Robert Swett, Florida Sea Grant, University of Florida
Stephen Holland, Department of Tourism, Recreation, and Sport Management, University of Florida

Effective spatial planning and management of coastal zones is essential for resolving conflicts and adapting to changes in
environmental conditions as human use of coastal regions increases. Research and planning applications developed for
terrestrial systems may be useful and adaptable to coastal and marine environments as a means of evaluating critical factors in
coastal systems. Assessment of comprehensive coastal ecosystem services stands to benefit from research incorporating social
values information into more complete understandings of natural and social interactions in coastal regions. This work describes
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ongoing efforts to extend the functionality of a GIS application, Social Values for Ecosystem Services (SolVES;
http://solves.cr.usgs.gov), to a region of the Gulf of Mexico with important environmental and social attributes. The health and
vitality of Sarasota Bay is essential to local quality of life while contributing significantly to the region's economy and
international reputation as a desirable destination. SolVES has been successfully used in other locations to map the social
values of various subgroups of survey respondents, which were differentiated according to their attitudes about human use of
the landscape. Information about social values was correlated with landscape metrics in a regression model to predict potential
areas for increased attention by planners and managers, either because of their high value for a particular group, or because of
their potential for conflict between groups. This application of the SolVES tool is mapping social values of Gulf coast residents
such as recreation, aesthetics and biodiversity conservation, and relating them to attitudes toward public uses of the coastal
region including, for example, energy development, fishing (commercial and recreational), shipping, and tourism. The efforts of
this work are focused on a region of the Florida Gulf Coast, Sarasota Bay, a 56-mile long coastal lagoon comprised of a large bay
segment and several smaller embayments. The goal of this SolVES application is to evaluate social science information that can
support effective coastal and marine spatial planning (CMSP) and represents a potentially valuable tool to integrate social
science in ecosystem-based decision support by planning and management entities.

Bringing History to Life: Linking Water, History and Technology

Amanda Dominguez, Sarasota County (adomingu@scgov.com)
John Ryan, Sarasota County
Jodi Pracht, Sarasota County
Erin Dean, New College of Florida

As Florida’s continues to welcome new residents, and more people refer to the state as home, it is vital to maintain a
connection with the past. In order to understand the current state of our watershed we need to understand our past and how
we have arrived at this current state. Through preserving the memories of longtime residents and highlighting the important
relationships that Floridians have with Florida’s natural resources, both natives and newcomers can begin to understand
Florida’s history. Sarasota’s Oral History Project is a way of celebrating Sarasota’s rich history and the long standing connection
between its residents and the water. The goal is to provide a glimpse into what life in Sarasota was like in years past through
the eyes of those who lived it. In addition, the program will help to preserve those memories so that future generations will be
able to understand and appreciate the many facets of Sarasota County’s origins and all that makes it the unique community
that it is today. Through a collaborative effort between Sarasota County’s Water Resources, the Sarasota County History Center
and New College of Florida, historical photographs have been combined with interviews to create captivating sound slides as
well as extensive transcripts. By utilizing current technology and packaging history into short and visually pleasing time
capsules, history lessons that appeal to the masses have been created. It is in these short video clips that our history is brought
back to life with an emphasis on the importance of our natural environment. View the oral histories at
www.SarasotaOralHistory.com.

Sarasota Bay Watershed Guide

Gail Donovan, New College of Florida (gdonovan@ncf.edu)

The Sarasota Bay Watershed Guide will provide a selection of resources for researching coastal watershed organized by
databases, e-journals, journals, e-books, books, notable websites and a list references pertaining to coastal watershed. The
guide will also offer researchers helpful information about the resources and services offered at the Jane Bancroft Cook Library
at New College of Florida.

The silting in of Sarasota Bay

Dudley Fort, sarasota bay estuary program (sf260w@yahoo.com)

Prior to the current regulations controlling the discharge of storm water into Sarasota Bay drain pipes were installed with no
filtration. I show pictures along Westmoreland where there is no bay access because the channel has filled in with silt. At
Whitfield and the bay a drain pipe was installed before 1955. There was a good canal there until it started silting in. Now at low
tide you can walk on dry land out 900 feet. The neighbors have no water access at low tide. There is no plan to dredge in the
area and restore the canal.
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Watershed Planning in Sarasota County

Lisa Foster, Jones Edmunds (lfoster@jonesedmunds.com)

Sarasota County recognizes how important clean water resources, healthy streams, and safety from flooding are for residents,
businesses, community leaders, and the local economy. As such, Sarasota County has embarked on a proactive approach to
develop the proper science and community-based vision for formulating, evaluating, prioritizing, and implementing watershed
management actions. To achieve this goal, the County partnered with the Southwest Florida Water Management District and
tasked the team of Jones Edmunds and Janicki Environmental with developing Comprehensive Water Quality Management
Plans for the Lemon Bay, Roberts Bay North, Little Sarasota Bay, and Sarasota Bay Watersheds. In the past, alleviating flooding
problems was the main focus of watershed management. Successful watershed management, however, requires a holistic
approach to protecting water resources. This approach integrates all of the physical and biological components of the
landscape. These four watershed plans include strategies that identify current conditions, status and trends, goals, and
improvement opportunities for each watershed in the District’s areas of responsibility ““ water quality, flood protection,
natural systems, and water supply. Citizens, regulatory agencies, municipalities, stormwater management experts, and
environmental specialists were all involved in developing each of these watershed plans. The project team compiled input from
these stakeholders, existing literature and data, and results from a pollutant-load estimating model to characterize each
watershed and identify individual problems. From this, the team defined specific goals to improve watershed functions that
affect the plant, animal, and human communities for each watershed. Finally, the team recommended activities to help the
County reach these goals and progress toward sustaining and enhancing the health of each watershed. Each Comprehensive
Watershed Water Quality Management Plan is a dynamic document, which Sarasota County will continue to update in the
years to come.

An Art School, a Marine Lab, and a Toxic Dinoflagellate: A Collaboration for Improved Public Outreach
Emily Hall, Mote Marine Laboratory, Ringling College of Art and Design (emily8@mote.org)
Anamari Boyes, Manatee County Water Plant QC Laboratory, Ringling College of Art and Design
Katherine Nierenberg, Mote Marine Laboratory
Barbara Kirkpatrick, Mote Marine Laboratory

Blooms of the toxic dinoflagellate, Karenia brevis, occur annually off Florida. Over the years, numerous outreach strategies by
the science community, such as FAQ cards and website information, have been used to explain this complicated, multifactorial
event of nature to the communities impacted. In spite of these efforts, feedback ranging from confusion to frustration has
persisted. In the last couple of years, Mote Marine Laboratory has partnered with the Ringling School of Art and Design to
create outreach materials from an art student’s point of view. Teams of students selected different areas of K. brevis blooms
they wanted to address, from glider technology to public health issues to adapting the messaging to elementary students. They
were encouraged to use any medium of interest to them - animations, cartoons, video, etc. Students were also encouraged to
consult with local HAB scientists for fact checking. The projects were displayed at Mote Aquarium for a week at the end of each
semester. Aquarium visitors provided feedback with a short survey, and a panel of HAB scientists graded the projects for
effectiveness and accuracy of the information. The general response of the exhibit was very positive and has lead to multiple
collaborations between Mote Marine Laboratory and Ringling College of Art and Design. Examples of the winning projects will
be presented as well as “˜lessons learned’ from the endeavor.

Patterns in community structure of phytoplankton in relation to environmental data in Sarasota Bay

Emily Hall, Mote Marine Laboratory (emily8@mote.org)
Brad Pederson, Integrated Systems, Inc.
L. Kellie Dixon, Mote Marine Laboratory
Gary Kirkpatrick, Mote Marine Laboratory

This study, funded by the Sarasota Bay Estuary Program, addressed the community structure of phytoplankton in relation to
environmental data (chemical and physical) in Sarasota Bay. Monthly sampling of 20 stations in four different bay segments
(from northern Sarasota Bay to Roberts Bay) took place from July 2007 through December 2008 in conjunction with the
Sarasota County ambient monitoring program, and was designed to capture the maximum salinity gradient available within the
Bay. The work provided additional analyses to the monitoring program; dissolved orthophosphorus, dissolved silicate, dissolved
nitrate-nitrite-nitrogen, dissolved ammonium nitrogen, dissolved total nitrogen, dissolved urea, dissolved organic nitrogen, and
pigment analysis for phytoplankton community structure. Karenia brevis was not present above background levels (>1000 cell
L-1) during this study (June 2007-December 2008). The four chemotaxonomic groups that were identified as having the highest
contributions to the phytoplankton biomass within Sarasota Bay included diatoms, green algae, blue-green algae, and
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cryptophytes. Dissolved urea concentrations were generally low and showed no apparent spatial or temporal trends. There
appear to be at least two dominant sources of nitrogen to the study area, Phillippi Creek and likely Bowlees Creek. Statistical
analyses determined that Roberts Bay was statistically different from other segments based on environmental data and
phytoplankton data but during the relatively dry period of the study, phytoplankton community composition overall was driven
more by season than by segment.

American Oystercatcher Chick Development: Hatching to Fledging

Ann Hodgson, Resource Designs, Inc. (ahodgsonphd@gmail.com)
Ann Paul, Audubon Florida
Mark Rachal, Audubon Florida
Carol Cassels, Audubon Florida

Photographs of known-age American Oystercatcher chicks taken in 2008-2010 are presented to illustrate growth from hatching
to fledging. Oystercatchers are one of Florida's rarest birds, with only approximately 400 nesting pairs. Photographs were taken
from motorboats off-shore of nesting islands in Hillsborough Bay, including Tampa Port Authority Spoil Islands and Audubon's
Alafia Bank Bird Sanctuary.

Historical Land Use Analysis: Sarasota Bay and Roberts Bay Watersheds, 1948-2009
Max Imberman, New College of Florida (miberman@ncf.edu)
Travis Small, New College of Florida
Jennifer Shafer, New College of Florida

Since 1948, significant changes have taken place to the Sarasota Bay and Roberts Bay watersheds of northern Sarasota County.
Agricultural lands have transitioned to suburbs and industry, resulting in significant changes in the land use patterns of the
watersheds. Our project attempted to quantify the changes in land use within the boundaries of the Sarasota Bay and Roberts
Bay watersheds between 1948 and 2009 using aerial imagery and ArcGIS software.

Nekton abundance, distribution and community structure in four adjacent west central Florida estuaries
Ryan Jones, FWC/FWRI (Ryan.Jones@myfwc.com)
Eric Weather, FWC/FWRI
Timoty C. MacDonald, FWC/FWRI

The Sarasota Bay estuary is a lagoonal system located on the western central coast of Florida that consists of five embayments.
The estuary is characterized by heavily developed urban shorelines, a relatively small watershed, and shallow water depths with
numerous seagrass beds. With funding from the Sarasota Bay Estuary Program, the Florida Fish and Wildlife Conservation
Commission’s Fisheries-Independent Monitoring (FIM) program began sampling the nekton populations of the Sarasota Bay
estuary in June 2009. The objectives of the study were to document spatial and temporal patterns in nekton distribution and
abundance, and to describe nekton community structure within the estuary. Similar to FIM sampling programs in adjacent
estuaries (Tampa Bay, Lemon Bay, and Charlotte Harbor), a stratified-random sampling design using 21.3-m seines, 183-m haul
seines, and 6.1-m otter trawls was established. Between June 2009 and April 2011, over 260,000 fishes and selected
invertebrates (123 taxa) were collected from 493 bimonthly hauls in the Sarasota Bay estuary. Nekton abundance in Little
Sarasota Bay tended to be higher than in the other four embayments for the small-bodied nekton typically collected with 21.3m seines and 6.1-m otter trawls. The larger-bodied nekton collected with 183-m haul seines tended to have higher abundance
in Sarasota and Palma Sola bays. Comparisons between adjacent estuarine systems suggested that the smaller lagoonal
estuaries (Sarasota and Lemon bays) tended to have higher nekton abundance than the larger estuaries (Tampa Bay and
Charlotte Harbor). Comparisons of nekton abundance and community structure within the embayments of the Sarasota Bay
estuary, and between adjacent estuaries will be presented.

Preparing for Sea Level Rise Scenarios in the Sarasota Bay NEP Region

Sara Kane, Sarasota Bay Estuary Program (sara@sarasotabay.org)
Barbara Lausche, Mote Marine Laboratory

Sarasota Bay is one of 28 National Estuary Programs in the United States that has been named by the US Congress as an
“estuary of national significance.” In the fall of 2010, the Sarasota Bay Estuary Program (SBEP) was awarded a grant from the
Sarasota Bay Watershed Symposium
Final Report and Synthesis

B-5

New College of Florida
February 15-17, 2012

United States Environmental Protection Agency/Climate Ready Estuaries Program (EPA/CRE) to support sea level rise (SLR)
adaptation in the SBEP region. SBEP has partnered with Mote Marine Laboratory’s Marine Policy Institute (MPI) for
implementation of this project. This collaborative partnership builds on initial policy tools for local SLR adaptation work done by
MPI and advances the SBEP mission. The field of climate change adaptation is poorly defined and rapidly evolving. Policy
makers, scientists and concerned citizen groups in many communities across the nation are experimenting with creative
approaches to this problem. A SLR web visualization tool was developed using Light Detection and Ranging (LiDAR) data for the
SBEP region by EPA contractors with advice and feedback from the SBEP project team. The visualization tool was introduced to
local leaders, government staff, and interested citizens as a first step for increasing awareness and knowledge about local sea
level rise impacts and the importance of long-range adaptation planning. The SLR tool is providing valuable experience and
education on the challenges of introducing basic climate change science into the entire community. It has provided important
early insights for community awareness and how to introduce the SLR tool. The SBEP will continue to work with Climate Ready
Estuary partners and NOAA to share information and collaborate on future projects.

Sarasota Bay Estuary Program: Oyster Habitat Assessment and Restoration in Sarasota Bay, Florida
Jay Leverone, Sarasota Bay Estuary Program (jay@sarasotabay.org)

The Sarasota Bay Estuary Program and its local partners created an oyster habitat assessment and restoration program in 2003.
This program was designed to systematically evaluate oyster habitat within the estuary and to select candidate locations that
would benefit from the creation of suitable oyster habitat. The first task was to map historical oyster distribution (1890, 1950
and present) within the estuary. Next, a thorough evaluation of current water quality data was performed to ensure that
potential restoration sites were suitable- if not optimal- for oyster growth and reproduction. In 2005, one subtidal (White
Beach) and one intertidal (Turtle Beach) site in Little Sarasota Bay were chosen for a pilot restoration project. Small, replicate
habitats were constructed from fossilized shell in mesh bags which allowed for oyster recruitment from nearby, resident
oysters. Monthly monitoring focused on oyster recruitment, including both remote oyster spat monitoring and recruitment to
deployed fossil shell. In 2010, we added habitat at White Beach and created new habitat in Manatee County. The aerial extent
of habitat creation was greatly expanded (2.0 acres each). The evaluation of fish utilization of the created reefs was initiated in
2011.

Water Quality in Runoff Around the Sarasota Bay

Krystaal McClain, New College of Florida (krystaal.mcclain@ncf.edu)
Madelaine Verbeek, NCF

Runoff is an everyday part of all coastal environments, and it is especially powerful in areas with human development. Sarasota,
Florida is a coastal city with nearly 400,000 inhabitants, all of whom have an impact on Sarasota Bay. To get an idea of some of
the impacts humans have on the coastal environment, our study sampled water from nine sites around the Sarasota Bay,
looking at nutrient levels during dry and wet times and in flowing and stationary waters. Comparing our data with other studies
in the Sarasota area, we determined that nutrients levels in stormwater and street runoff are higher than ambient levels for the
Sarasota Bay. Additional treatment processes, such as swales, may reduce anthropogenic-caused nutrients from entering
Sarasota Bay.

A Tidal Creek Condition Index for Sarasota County Florida

Kathryn L. Meaux, Sarasota County (kmeaux@scgov.net)
E. D. Estevez, Mote Marine Laboratory
R. A. Janneman, Sarasota County

A Tidal Creek Condition Index for Sarasota County Florida K. L. Meaux, E. D. Estevez, R. A. Janneman ABSTRACT In recent years
the importance of tidal creeks has come to the forefront in watershed management. Tidal creeks are very unique ecosystems
that function as a vital link between uplands and estuaries, and two key roles they play as that link are: 1) to deliver freshwater
and nutrients to marsh and estuarine systems and 2) to transport and deposit sediment, the most essential natural processes
occurring in watersheds. Regrettably, they also transport pollutants; therefore, their response to watershed stressors has
allowed them to be recognized as early indicators of adverse anthropogenic impacts. Monitoring the creeks to document and
understand those responses aids watershed managers in making responsible decisions for their management, enhancement,
and protection. While other methods of monitoring the health of tidal creeks (based on physical or chemical properties) are
widely used, no method of measuring their ecological health had been developed. In 2004 Sarasota County and Mote Marine
Laboratory began a collaboration to develop a biological index using rapid survey methods for tidal creeks which in 2007
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culminated in the development of a creek index based on 9 metrics: Nuisance Algae Levels (Periphyton and Filamentous Algae);
Pelagic/Epibenthic Organisms (Fish, Crab, Shrimp, Other Invertebrates); Benthic Infauna (Burrows); Indicator Species (Tagelus
and Tagelus Cohorts); Core Samples (Live Other Mollusks); and Oysters (Percent Live and Maximum Height). The project was
also supported by funding from the Southwest Watershed Management District and Manasota Basin Board. Sixteen county
creeks are surveyed annually during the spring dry season when conditions are most consistent and comparable among them.
An overview of the creek scores, associated data, and creek ranks from 2007-2011 will be presented.

Pelican Cove Tackles Run-off into Little Sarasota Bay
Verona Morse, Pelican Cove Condo (wmorse8@verizon.net)

Pelican Cove, a 731 unit Condominium was developed in the mid 1970’s on 75 acres along Little Sarasota Bay before SWFWMD
regulations required stormwater management. Residents noticed changes in LSB so a committee was formed and charged with
informing residents of activities that affect the health of our bay. Stormwater runoff was identified as one such issue. This was
particularly apparent down Bayhouse Point Road where Natalie Tierney, one of the committee members lived. She brought the
issue to our attention. It was determined that a one inch rainfall could result in 100,000 gallons of stormwater, mixed with silt
and pollutants emptying untreated into the bay. Fortunately help was available from Rob Wright at the county and Julia Burch
at Sarasota Bay Estuary Program who both toured the area with our Manager, Grounds coordinator and committee members
and offered suggestions. The County also provided engineering help in exploring one of the options. Education programs and
Pelican News articles were employed to educate residents to build support and understanding of the connection of our land
use with the health of LSB. Funding for any solution became an issue so we applied for a Co-operative Funding Grant from
Southwest Florida Water Management District and although this type of grant is usually given to municipalities, the grant was
awarded to Pelican Cove. The grant required Pelican Cove to pay 50% of the project’s cost. Lack of space made it difficult to use
large enough swales or retention areas to hold the rain water without the possibility of flooding residents. We explored many
options going from a baffle box at the end of Bayhouse Point Dr. to re-routing the flow behind units on the bay to a retention
pond along the road which an engineer assured us would not be adequate. Fortunately our Manager, Kevin Richards attended a
landscaping meeting at Portofino our immediate neighbor adjacent to our property next to Bayhouse Point Drive and noticed
that their retention pond had almost no water and was scummy with algae growth. He suggested that Pelican Cove could help
them with their problem. After meetings with their Homeowners Association assuring them they would not have to pay for the
project of routing Pelican Cove’s excess stormwater to their pond or the upgrading their pond needed, Portofino agreed.
SWFWMD agreed to this solution and the county concurred. This solution would provide more benefit than originally required.
The final project was threefold: rerouting the stormwater from Pelican Cove to Portofino’s retention pond, filtering through
rocky outlet to bay at the end of Bayhouse Point Dr. and a small swale near the Bay.

Borrow Pit Restoration: Replanting a Newborn Lagoon while Establishing Community Buy-In
Melissa Nell, Manatee County Natural Resources (melissa.nell@mymanatee.org)
Keith Bettcher, Natural Resources (formerly)

Manatee County’s Natural Resources Department, in conjunction with the Gulf of Mexico Foundation and Tampa Bay Estuary
Program, developed a community-based restoration program at Robinson Preserve. Designed to re-create coastal salt marsh
habitat, staff sought help from the community in order to complete the project. The entire scope of work, from the
establishment of a sustainable salt marsh nursery to support the project to the on-the-ground installation of plants, was
conducted by volunteers. Department staff worked to engage a wide variety of community stakeholders, attracting participants
from public, private, and charter schools, scout groups, home school groups, senior organizations, private companies, nearby
home owners, and even a dance school. In addition to the volunteer-led restoration, the Department incorporated an
educational facet into this program by providing a “Life in the Salt Marsh” traveling trunk and numerous hands-on education
programs. Over 50,000 plants were installed during this project with more than 500 volunteers participating. More than 20
individual educational programs were conducted to share the wonders of the salt marsh habitat with the community. Photo
points were established within the marsh to chart the growth of the installed plants as well as natural recruitment from the
local seed bank. Transects were also set and studied quarterly to determine species diversity and percentage coverage.
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Ambient Water Quality Monitoring of Sarasota County Bays
Ari Nissanka, Mote Marine Laboratory (ari@mote.org)
Kellie Dixon, Mote Marine Laboratory
Patricia Minotti, Mote Marine Laboratory
Camia Charniga, Mote Marine Laboratory

Ambient Water Quality Monitoring of Sarasota County Bays In January 1995, a monthly sampling effort within defined estuarine
regions was implemented by Sarasota County as an integral part of the West Coast Regional Ambient Monitoring Program
(West Coast RAMP). The design was based on a random statistical design developed by the EPA as a part of EMAP-E
(Environmental Monitoring and Assessment Program for Estuaries). The sampling approach begun in 1995 has continued until
the present, with some revisions to segments or parameters and the elimination of stations in the Myakka River. MML has
conducted this sampling since 1998, and currently gathers data and samples from 40 stations in 8 segments, including all of the
major estuarine bodies of water in the County between Sarasota Bay and Lemon Bay. The data gathered is reported to Sarasota
County, is incorporated into the Sarasota County Water Atlas (http://www.sarasota.wateratlas.usf.edu/Default.aspx), and has
been used to guide and support a number of regulatory decisions. We present graphic summaries of 14 years of data from
February 1998 till December 2011. Parameter distributions by segment, year, and season are illustrated to provide information
on the wide range of water quality, seasonal variation, and parameter inter-relationships within the varied segments of
Sarasota Bay.

The Watershed and You

Rogene Patterson, Science and Environment Council (rogene@springuelconsulting.com)

The Science and Environment Council of Sarasota County, with grant funding from the Southwest Florida Water Management
District, has presented public educational programs about the watershed and watershed conservation since 2006. It includes 2
DVDs and 6 short-message DVDs, portable 6 foot kiosks hosted by SEC member organizations, large outdoor educational signs,
a "tour" of 20 mobile phone audio messages, workshops for decision and policy makers, and annual watershed-related events
at many SEC member sites during Water Oppotunities Week. SEC will be adding a new scavenger hunt component this year,
with water topic games for the whole family to play.

Nesting Colonial Waterbirds of the Sarasota Bay Estuary
Ann Paul, Audubon Florida (apaul@audubon.org)
Mark Rachal, Audubon Florida

Colonial waterbirds nest on islands in the Sarasota Bay estuary. Bird species, populations, nesting islands, habitat management,
conservation activities, and status and trends will be presented and photographic illustrations provided.

Derelict Fishing Gear: Wildlife Killer

Mark Rachal, Audubon Florida (mrachal@audubon.org)
Ann Paul, Audubon Florida
David Shafer, Sarasota Bay Watch
Jennifer Shafer, Sarasota Bay Watch

Discarded or abandoned fishing gear, including line, lures, nets, and tackle, poses a major threat to wildlife, specifically birds,
turtles, marine mammals, and fish. The problem posed by fishing gear in wildlife habitats, public outreach to train fishermen
and others to properly dispose of gear, and community volunteer activities to collect fishing line and other entangling material
from estuary habitats are outlined. A prime goal of the poster is recruitment of volunteers for cleanup events, including the
special annual fall fishing line cleanup coordinated by Audubon Florida and Sarasota Bay Watch focused on bird nesting islands.

A Fertilizer & Landscape Management Code Comparison Summary

Angelo Randaci, Sarasota County Extension (arandaci@scgov.net)
Don Rainey, Sarasota County Extension

A Fertilizer & Landscape Management Code Comparison Summary A. Randaci, Sarasota County Extension; D. Rainey, Sarasota
County Extension Sarasota and neighboring counties developed fertilizer ordinances to reduce nonpoint source pollution and
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promote the efficient use of water. Landscape professionals traveling to different counties to perform fertilizer applications
have to follow different requirements within the different counties in order to comply with the ordinances. Many of them did
not know that differences existed. A program was needed to educate clientele on the ordinances, to promote compliance and
avoid penalties. Objectives: To gain knowledge in ordinance differences, provide easy access references to help horticulture
professionals crossing county borders, and develop a program to educate horticulture professionals. Methods: A PowerPoint
presentation was developed along with a brochure depicting differences within Sarasota County, and a comparison/summary
chart that included neighboring counties. These materials were included in the monthly BMP programs to teach the ordinances
in Sarasota and surrounding counties. Results: This information was presented to over 200 total professionals throughout the
2011 year. Results through surveys indicated that 80% of the participants gained knowledge with 133 out of 154 participants
becoming certified in Best Management Practices. In addition, 50% indicated that they would modify their practices to comply
with county fertilizer ordinances. Conclusions: The program along with the comparison/summary chart proved to be a valuable
tool for landscaping professionals in Sarasota County. The chart can be carried along for quick-reference to avoid making costly
mistakes. This program can be expanded to educate home owners as well to help them understand and comply with fertilizer
ordinances.

Sarasota Bay Estuary Program's Five Year Habitat Restoration Plan

Dianne Rosensweig, Scheda Ecological Associates, Inc./Sarasota Branch Manager/Senior Scientist (Dianne@scheda.com)

The Sarasota Bay Estuary Program's Habitat Restoration Plan has been updated through 2014. The primary restoration goal is to
develop and implement projects that "restore the balance" of habitat within the watershed, recognizing that some habitats
have been lost in greater proportion than others particularly freshwater and tidal tributaries.

Interaction of Water Quality Near the Passes
John Ryan, Sarasota County (jryan@scgov.net)

With looming Numeric Nutrient Criteria for estuaries and coastal waters it became apparent that there was a dearth of water
quality data for the area along the beaches. Since 2009 a study of water quality close to shore and concentrated near the
passes has been conducted by Sarasota County Water Resources This project establishes baseline conditions for an area that is
critical to our recreational economy and begins to “color in” an understanding of water quality exchanges between the gulf
and bay.

Laser Focus on Restoring Bay Scallops

Ronda Ryan, Sarasota Bay Watch (milkweed3@verizon.net)

Sarasota Bay Watch has a vision for restoring the bay scallop population by using regular releases of scallop larvae into healthy
seagrass beds in the region. This effort is distinguished by using private funding, planned larval releases for at least a decade,
and releasing over broad areas to minimize localized predation, cold weather impacts, and red tide blooms. Monitoring will
primarily be accomplished through annual volunteer scallop searches. Ideally this approach will be employed throughout
southwest Florida so that neighboring populations will support each other. It is a community-based restoration project in
collaboration with scientists and agencies with shared objectives.

Categorizing litter deposited on Lido Beach, Sarasota, FL

Puneet Sandhu, Division of Natural Science, New College of Florida (puneet.sandhu@ncf.edu)

Marine debris posts aesthetic and ecological threats to littered beaches. Sources of marine debris include litter dumped into
the ocean as well as garbage deposited on beaches. In this study, I collected litter for 13 days along the coastal zone at two
sites, referred to as LB and SP, both on Lido Beach Key in Sarasota, FL. I categorized the litter as food, paper, plastic, styrofoam,
glass, cigarette butts, or other. At LB, plastics and food items comprised the largest category of garbage collected, while at SP,
cigarette butts and plastics dominated. Overall, more garbage was collected at SP than at LB and most of the litter at LB was
food related. Plastics and cigarette butts as marine debris have caused injuries and fatalities in marine mammals, fish, seabirds,
and other organisms. Reducing the amount of litter directly deposited on beaches may reduce the overall amount of marine
debris, which will improve the health of aquatic environments as well as increase the aesthetic value of beaches.
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Sarasota Bay Estuary Program Community Involvement

Christine Sciarrino, Sarasota Bay Estuary Program (info@sarasotabay.org)

The SBEP Bay Guardians volunteer program and the Bay Partners grant program engage participation in the ongoing efforts to
restore and protect Sarasota Bay. The Bay Guardians volunteer program was created in 2010 and is run jointly by the Sarasota
Bay Estuary Program and Around the Bend Nature Tours. Since 2010, over 550 volunteers have been engaged and worked on 9
sites throughout the watershed. The Bay Partners grants program annually accepts applications for grants of up to $3,000 to
fund projects under the categories of bay education, bay restoration, or bay-friendly landscaping. Since 2002, the Sarasota Bay
Estuary Program has given 90 Bay Partners grants in the sum of $150,000.

Planning for Sea Level Rise and Storm Surge Vulnerability in a Coastal Community

Jennifer Shafer, Shafer Consulting (jennifer@shafer-consulting.org)
Helene Wetherington, Calvin Girordano & Assoc

Coastal communities routinely face hazards from hurricane land fall, including inundation of low-lying areas from storm driven
tidal surge. Under future scenarios of climate change, sea level rise could exacerbate this effect, creating more extreme
flooding events even during lesser storms. Storm surge augmented by future sea level rise could produce a cascade of
consequences affecting things such as land use, infrastructure, facilities, waterway navigation, local economy, public health,
public safety, drinking water supplies, and ecosystems. Due to the interconnectivity of water management systems throughout
the floodplain, slight changes in sea level could impact not only the coastal regions, but inland regions as well. The coastal
community of Florida is used as a case-study to demonstrate a methodology to conduct a preliminary assessment of how sea
level rise scenarios may alter the impacts of future storms. We modeled three possible future scenarios: 3 ft SLR plus storm
surge from Category 1, 3 and 5 hurricanes, respectively. Community vulnerability to the resulting inundation zones was
evaluated along multiple dimensions, including: Critical Facilities, Ecosystems, Economy, Coastal Resources, Water Resources,
and Population. This study serves as an example planning tool for coastal communities exploring mitigation options for sea level
rise, including armoring shorelines against future inundation, adapting structures to accommodate future inundation, and
retreating from vulnerable coastal locations. By understanding the influence of sea level rise on the jurisdiction’s vulnerability
to hurricane storm surge hazards, it may be possible to proactively implement adaptation strategies during post-disaster
redevelopment efforts.

Developing Vehicles and Skills to Communicate About Climate Change
Barbara Spector, University of Florida (spector2@usf.edu)
Melissa Nell, Manatee County Natural Resources Department
Cheryl Berry, Pasco County Schools
Alfred Rene Papagoytia, Earth Force

Vehicles and skills to communicate about climate change are developed through participation in the Informal Science
Institutions Environmental Education Graduate Certificate Program at the University of South Florida. Participants in this four
course (12 credit) online program engage in active, experiential learning opportunities. They learn, practice, obtain feedback,
and refine messages used to communicate about climate change, ocean sciences, and health sciences to audiences in both
formal k-16 institutions, and audiences from pre schoolers to senior citizens in community settings outside of schools (informal
science education institutions). Participants emerge from this program as leaders who create seamless relationships among
audiences of varied ages with diverse cultures in both formal and informal settings. They are effective networkers who
understand the various ways individuals and communities learn science. They are able to transform scientific research findings
to language that engages varied populations. They have the capacity to to frame essential climate change messages in ways
that facilitate meaningful learning and stimulate positive actions to preserve out planet. The program is for professionals who
do outreach and educate the public about STEM (Science, Technology, Engineering and Mathematics) and science teachers who
want to integrate community resources in their classrooms and go beyond traditional coursework delving into the field of
informal science. Certificate course credits can be used toward master’s and doctoral degrees. This certificate program was
built on the Community Engagement Model for Course/Program Development (Spector & Leard, 2005) The primary novel
aspect of the model is participatory involvement of both the target audience for the program and representatives of various
stakeholder groups in all aspects of program initiation, development, implementation, and evaluation. Each learning cohort
continues to modify the program to meet the interests and needs of individual participants.
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Graduate Climate Change Education Online

Barbara S. Spector, University of South Florida (spector2@usf.edu)
Megan Ehlers, Sarasota High School
Amy Basham, Hebrew Academy
Melissa Nell, Manatee County Natural Resources Department

Climate change is the conceptual framework for SCE 6744, Survey Update of Environmental Research and Management
Policies, a three credit graduate course in the College of Education at the University of South Florida. It is delivered
asynchronously as a fully online course that is applicable to both Master’s and Doctoral degrees. Climate change is addressed
through its relationship to human health, followed by the relationship of the ocean to climate change. The approach through
human health is used to make these global topics (climate change and ocean sciences) personally relevant to individuals and
emphasize immediacy. These contexts are appropriate for the survey of environmental research and management policies
because of their interdisciplinarity and connections to most every aspect of today’s world, an accent in the Next GenerationScience Standards. They enable learners to integrate climate change into whatever discipline they teach and demonstrate the
connections among disciplines. Learners explicitly address the integration of disciplines in climate change science research and
identify the state of the art of current research issues, and areas in which research is needed. We begin with a series of ten onehour webinars hosted by Dr. George Luber, a world leading authority in this arena. He is Associate Director for Climate Change
and Health Program, Division of Environmental Hazards and Health Effects, National Center for Environmental Health at the
National Centers for Disease Control and Prevention (CDC) in Washington, D.C.. Six webinars were recorded in 2009-2010 and
four were done in 2011. Perspectives presented are from local, state, national, and international government agencies, health
workers, medical scientists, and policy makers. Among topics discussed in the webinars by many of the authors of the IPCC
Syntheses Reports are surveillance, regional impacts, communication and effective messaging strategies, the public health role,
adaptation, ethics and human managed systems, mitigation, and more. Learners then select additional resources to study from
the CACCE print matter collection, many of which have been copied into the course Virtual Resource Center (VRC). Additionally,
Dr. Luber is available to our course participants if they elect to do a skype question and answer session with him during the
course. A power point presentation by Frank Muller-Karger, an author of the federal report titled, An Ocean Blueprint for the
21st Century, introduces the role of the ocean in climate change. Learners study the Blueprint and documents describing the
subsequent federal and state responses to it. Video interviews of local scientists investigating various aspects of the ocean
present a personal view of current research issues and add to learners’ understanding of research in process and in need of
future investigation. Learners also explore other sources of their choosing for materials of interest related to climate change,
the ocean sciences, and health to share with this community of learners add to the VRC Learners write reflective journals,
respond to each other’s reflections, and engage in spirited discussions on the class website. They serve as consultants to each
other as they produce exhibits for museums and other informal science education venues, design field events, and develop
learning opportunities for audiences of their choosing from pre-schoolers through senior citizens in a multitude of formal and
informal settings to illustrate their interpretations of resources studied. SCE6744 is the fourth course in the Informal Science
Institutions Environmental Education Graduate Certificate Program (ISI).

4-H Coastal Science Education

Keith Wilson, Sarasota County 4-H (kwilson@scgov.net)

Coastal Science Education Develops Positive Youth Positive youth development through the University of Florida/Sarasota
County Government 4-H Program provides opportunities for youth to feel safe, respected, intellectually stimulated and
engaged in the community. Experiential, research-based coastal science 4-H programs offer local students, ranging from 5 to 18
years of age, a unique look at the complex and ecologically important characteristics of coastal ecosystems. The health of our
sensitive ecosystems is directly connected to the wise stewardship and management of our natural resources by community
leaders, citizens and youth. 4-H has been actively involved in providing free environmental science programs to local schools
and youth organizations. Classroom presentations and educational field trips are provided to public, private and home school
organizations. Effective partnerships with other youth organizations and research institutions are expanding throughout
Sarasota County. Educational collaborations, with county libraries, community centers,camps and clubs have resulted in
significant positive outcomes for the community as a whole. Youth are utilizing knowledge gained, through such collaborations,
to serve as a tool to enhance the quality of the natural environmen. Beach cleanup efforts, park stewardships, recycling
projects, endangered species adoptions and habitat restoration programs are among the positive outcomes which have
resulted form 4-H coastal science education programs.
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The Wrack Community

Dawn Witherington, Inwater Research Group (dewlap27@earthlink.net)

The wrack is stuff cast ashore by the sea. Much of this once grew in the sea, like seaweeds and seagrasses. These marine
castaways foster protective dunes and allow assembly of a unique natural community that brings life to the beach. This poster
describes the composition of beach wrack, the importance of wrack for migratory birds, and threats to the wrack community.
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APPENDIX C. SYMPOSIUM WIKI
Coastal Sarasota Watersheds Wiki
http://www.sarasota.wateratlas.usf.edu/wiki
Hosted on the Sarasota Water Atlas, the Wiki was created to support the Sarasota Bay Watershed
Symposium as a repository for content created for and during Symposium. The Wiki hosts video of each
Keynote, Plenary Panel Discussion, and Synthesis Session, as well as Plenary Panel Presenters’
PowerPoint slides and notes from each Breakout Discussion.
The wiki is designed to grow into a forum for Coastal Watershed Issues as new contributors bring their
ideas and research to the forum. Those who have expertise to share on the topics of coastal and
estuarine science, policy, and outreach for the Sarasota Bay Watershed area — researchers with study
results, citizens reporting on community projects, and educators with explanations of watershed issues,
for example — are invited to contribute their work.
Authors can contribute and edit anywhere on the wiki by going to that page and clicking the Edit tab
next to the Search box above. A special template is also available to create a Case Study wiki page
dedicated to a particular project. Note: To protect the site from spam, you must be logged in to edit the
wiki; you can request an account during your first login.
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APPENDIX D. SARASOTA BAY WATERSHED MAP
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