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Study ObjectivesStudy Objectives

•• Develop a 3Develop a 3--D map of the extent and volume D map of the extent and volume 
of organicof organic--rich sediment accumulation in rich sediment accumulation in 
Safety HarborSafety Harbor

•• Determine the origin of recent and historic Determine the origin of recent and historic 
sediment accumulation within Safety Harborsediment accumulation within Safety Harbor

•• Investigate the ecological context of any Investigate the ecological context of any 
accumulation of organicaccumulation of organic--rich sediments in rich sediments in 
Safety Harbor Safety Harbor 



•• Central HarborCentral Harbor
•• Dredged AreasDredged Areas
•• Nearshore areas Nearshore areas 

landward of landward of 
shallow shoalsshallow shoals

OrganicOrganic--Rich Rich 
Sediments Are Sediments Are 
Accumulating Accumulating 
in 3 General in 3 General 

AreasAreas



•• Muck is primarily the remains of microalgae and small shrimpMuck is primarily the remains of microalgae and small shrimp--like like 
animals living in Safety Harbor rather than decomposed vascular animals living in Safety Harbor rather than decomposed vascular 
plants coming down the Outfall Canalplants coming down the Outfall Canal

What is the source of the muck?What is the source of the muck?



1900s1900s-- N N 
sources sources 
signature signature 
consistent consistent 
with natural with natural 
sources and sources and 
exchange with exchange with 
the Gulfthe Gulf

1940s1940s-- N sources signature N sources signature 
consistent with livestock consistent with livestock 
waste and/or sewagewaste and/or sewage

Recent yearsRecent years-- N sources dominated N sources dominated 
by signature consistent with inorganic by signature consistent with inorganic 
residential fertilizer residential fertilizer 

Results indicate significant shift of N sources over timeResults indicate significant shift of N sources over time



Safety Harbor Technical RecommendationsSafety Harbor Technical Recommendations

•• Reduce existing sources of nutrients from the Reduce existing sources of nutrients from the 
watershed (fertilizer management, other action)watershed (fertilizer management, other action)

•• Evaluate freshwater flow patterns to better Evaluate freshwater flow patterns to better 
understand implications for Safety Harbor & Old understand implications for Safety Harbor & Old 
Tampa Bay (actions pending based on Tampa Bay (actions pending based on 
evaluation)evaluation)

•• Determine whether causeways/bridge structures Determine whether causeways/bridge structures 
have a negative effect on flushing of the system have a negative effect on flushing of the system 
(actions pending based on evaluation)(actions pending based on evaluation)



2010 Salinity2010 Salinity--Barrier Removal Feasibility ProjectBarrier Removal Feasibility Project



2010 Salinity2010 Salinity--Barrier Removal Feasibility ProjectBarrier Removal Feasibility Project

–– Leveraging funds from US FWS & SWFWMDLeveraging funds from US FWS & SWFWMD
–– Investigating all tidal tributaries within the Tampa Investigating all tidal tributaries within the Tampa 

Bay watershed for the presence of these barriersBay watershed for the presence of these barriers
–– Pilot monitoring in OTB to occur pre and post Pilot monitoring in OTB to occur pre and post 

salinity barrier alterationsalinity barrier alteration



Implementation GoalsImplementation Goals

•• Restore estuarine connectionRestore estuarine connection

•• Improve natural hydrology of Improve natural hydrology of ““dammeddammed””
systemssystems

•• Restore and enhance oligohaline habitatsRestore and enhance oligohaline habitats

•• Provide additional fish nursery areas in the Provide additional fish nursery areas in the 
estuaryestuary



Developing an Integrated Developing an Integrated 
Assessment Model for Assessment Model for 

Old Tampa Bay:Old Tampa Bay:

Development of Preliminary Development of Preliminary 
Management Actions Based on Management Actions Based on 

Results of These and Other Results of These and Other 
AssessmentsAssessments



Old Tampa Bay Assessment & Action Plan Old Tampa Bay Assessment & Action Plan 
Development: Preliminary RecommendationsDevelopment: Preliminary Recommendations

1.1. Determine the effectiveness of targeted nutrient reduction initiDetermine the effectiveness of targeted nutrient reduction initiatives atives 
(fertilizer ordinances, BMPs, coastal restoration)(fertilizer ordinances, BMPs, coastal restoration)

2.2. Improve nutrient/hydrologic budget for OTB (particularly ungagedImprove nutrient/hydrologic budget for OTB (particularly ungaged
drainages) to better pinpoint problem areasdrainages) to better pinpoint problem areas

3.3. Potentially remediate poor circulation in upper Old Tampa Bay thPotentially remediate poor circulation in upper Old Tampa Bay through rough 
road modifications (Courtney Campbell Causeway / Bayside Bridge)road modifications (Courtney Campbell Causeway / Bayside Bridge)

4.4. Restore freshwater flow regimes and habitats in coastal creeks aRestore freshwater flow regimes and habitats in coastal creeks and nd 
other restorable areas to better manage stormwater/nonpoint sourother restorable areas to better manage stormwater/nonpoint source ce 
inputs into the Old Tampa Bay systeminputs into the Old Tampa Bay system

5.5. Enhance monitoring capabilities to better understand the ecologiEnhance monitoring capabilities to better understand the ecological cal 
conditions and responses in OTB conditions and responses in OTB 



1. Evaluate Nutrient Reduction Initiatives1. Evaluate Nutrient Reduction Initiatives

•• Tampa Bay Nitrogen Management ConsortiumTampa Bay Nitrogen Management Consortium
–– Partnership for Progress Partnership for Progress –– Nutrient Reduction Goals in Place Nutrient Reduction Goals in Place 

Since MidSince Mid--1990s1990s
–– 2009 Reasonable Assurance & Nitrogen TMDL2009 Reasonable Assurance & Nitrogen TMDL
–– EPA/FDEP Numeric Nutrient Criteria DevelopmentEPA/FDEP Numeric Nutrient Criteria Development

•• Regional Fertilizer Management OrdinancesRegional Fertilizer Management Ordinances
–– Pinellas Co. adopts TBEP Model Ordinance+ sales banPinellas Co. adopts TBEP Model Ordinance+ sales ban
–– Hillsborough Co. adopts educational components of TBEP Hillsborough Co. adopts educational components of TBEP 

Model OrdinanceModel Ordinance

•• Other BMP Implementation by PartnersOther BMP Implementation by Partners



250+ projects implemented 250+ projects implemented 
between 1996between 1996--20102010

Improved Improved 
fertilizer fertilizer 
handling at handling at 
portsports

Reduced Reduced 
industrial and industrial and 
municipal municipal 
nitrogen loading nitrogen loading 
to the bayto the bay

Reduced Reduced 
atmospheric atmospheric 
deposition from deposition from 
power plantspower plants

Residential actionsResidential actions



2. Improve Understanding of Nutrient Dynamics 2. Improve Understanding of Nutrient Dynamics 

•• Tampa Bay Loading ModelTampa Bay Loading Model
–– 7 Source Categories7 Source Categories
–– Nonpoint source loads Nonpoint source loads 

estimated from land use, estimated from land use, 
soils, and rainfall in ungaged soils, and rainfall in ungaged 
basinsbasins

•• TMDL DevelopmentTMDL Development
–– Tampa Bay TMDLTampa Bay TMDL
–– FDEP/EPA have developed FDEP/EPA have developed 

additional nutrient loading additional nutrient loading 
targets in the watershedtargets in the watershed

•• Separate tidal tributary Separate tidal tributary 
nutrient targets need to be nutrient targets need to be 
considered to support fish considered to support fish 
production endpointsproduction endpoints



3. Improve Old Tampa Bay Circulation3. Improve Old Tampa Bay Circulation
•• Feather Sound SeagrassFeather Sound Seagrass

Recovery ProjectRecovery Project
–– Prolonged residence times, Prolonged residence times, 

w/ episodic flushing eventsw/ episodic flushing events
–– Causeway modifications will Causeway modifications will 

affect circulation patternsaffect circulation patterns

•• Safety Harbor Sediment Safety Harbor Sediment 
Accumulation ProjectAccumulation Project
–– Historical changes in sediment Historical changes in sediment 

organic matter are consistent with organic matter are consistent with 
the effects of bridge and canal the effects of bridge and canal 
construction, changing land use, construction, changing land use, 
and extensive fertilizer use.and extensive fertilizer use.



4. Restore Hydrology to System4. Restore Hydrology to System
•• Safety Harbor Sediment AssessmentSafety Harbor Sediment Assessment

–– Lake Tarpon Outfall Canal and surrounding urbanized stormwater nLake Tarpon Outfall Canal and surrounding urbanized stormwater nutrient utrient 
inputs promoting ininputs promoting in--bay eutrophication bay eutrophication 

•• Tidal Tributary Project Tidal Tributary Project ––
–– Reduce freshwater input Reduce freshwater input ““flashinessflashiness”” from urbanizing watershedsfrom urbanizing watersheds
–– Promote connectivity with upper watershed (oligohaline habitats)Promote connectivity with upper watershed (oligohaline habitats)
–– Alternative targets related to maintaining tributary processes nAlternative targets related to maintaining tributary processes need to be eed to be 

consideredconsidered

Promote Juvenile 
Fish Production

Protect Seagrass 
Resources

Tidal tributaries

Bay Proper



2009 2009 Pyrodinium bahamensePyrodinium bahamense bloombloom

5. Enhance Monitoring Capabilities5. Enhance Monitoring Capabilities
•• Seagrass Response to Potential Seagrass Response to Potential 

Management ActionsManagement Actions

•• Pyrodinium bahamensePyrodinium bahamense
Spring/Summer bloom formationSpring/Summer bloom formation
–– Opportunistic phytoplanktonOpportunistic phytoplankton
–– Florida blooms occur in estuarine Florida blooms occur in estuarine 

locations with higher water retention locations with higher water retention 
timestimes

–– Estuarine sediments may influence its Estuarine sediments may influence its 
recurrence in OTBrecurrence in OTB

•• Ungaged/Urbanizing Basin InputsUngaged/Urbanizing Basin Inputs

•• Enhance Identification of Nutrient Enhance Identification of Nutrient 
Sources / SinksSources / Sinks

FWCC-FWRI



Old Tampa Bay Assessment Model:Old Tampa Bay Assessment Model:
Preliminary ObjectivesPreliminary Objectives

1.1. Determine the effectiveness of targeted nutrient reduction Determine the effectiveness of targeted nutrient reduction 
initiatives (fertilizer ordinances, BMPs, coastal restoration)initiatives (fertilizer ordinances, BMPs, coastal restoration)

2.2. Improve nutrient/hydrologic budget for OTB (particularly Improve nutrient/hydrologic budget for OTB (particularly 
ungaged drainages) to better pinpoint problem areasungaged drainages) to better pinpoint problem areas

3.3. Potentially remediate poor circulation in upper Old Tampa Potentially remediate poor circulation in upper Old Tampa 
Bay through road modifications (Courtney Campbell Bay through road modifications (Courtney Campbell 
Causeway / Bayside Bridge)Causeway / Bayside Bridge)

4.4. Restore freshwater flow regimes and habitats in coastal Restore freshwater flow regimes and habitats in coastal 
creeks and other restorable areas to better manage creeks and other restorable areas to better manage 
stormwater/nonpoint source inputs into the Old Tampa Bay stormwater/nonpoint source inputs into the Old Tampa Bay 
systemsystem

5.5. Enhance monitoring capabilities to better understand the Enhance monitoring capabilities to better understand the 
ecological conditions and responses in OTB ecological conditions and responses in OTB 



OTB Assessment Model Summary OTB Assessment Model Summary 

•• Integrated model to evaluate loadings, inIntegrated model to evaluate loadings, in--
bay circulation and ecological response to bay circulation and ecological response to 
alternative management scenariosalternative management scenarios

•• Consultant selection in progressConsultant selection in progress
•• Proposed Notice to Proceed Sept. 2011Proposed Notice to Proceed Sept. 2011
•• Completion Date 2014Completion Date 2014
•• Total budget ~ $1.2 millionTotal budget ~ $1.2 million




