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Sarasota County Integrated Sarasota County Integrated 
Water  Resource Management Water  Resource Management 

InitiativeInitiative
Multiple ObjectivesMultiple Objectives

•• Water supplyWater supply

•• Flood controlFlood control
•• Natural resourcesNatural resources

TMDL  & Watershed PlansTMDL  & Watershed Plans

Performance Measures and Report CardsPerformance Measures and Report Cards





Project HistoryProject History

2005:   Literature Review & Concept                     2005:   Literature Review & Concept                     
DevelopmentDevelopment

2006:   Preliminary Fieldwork and Index 2006:   Preliminary Fieldwork and Index 
FormulationFormulation

2007:   Major Field Effort and Index 2007:   Major Field Effort and Index 
RefinementRefinement

2008:   Spring Surveys in 16 Creeks2008:   Spring Surveys in 16 Creeks

2009:   16 Spring Surveys & Monthly Summer 2009:   16 Spring Surveys & Monthly Summer 
Surveys in South CreekSurveys in South Creek



One Site per CreekOne Site per Creek

REPRESENTATIVEREPRESENTATIVE
PROXIMITY TO OTHER DATA SOURCESPROXIMITY TO OTHER DATA SOURCES
SIZESIZE
FUTURE AVAILABILITYFUTURE AVAILABILITY
ACCESSIBILITYACCESSIBILITY
SAFETYSAFETY
STREAM SANITATIONSTREAM SANITATION



Desirable Index QualitiesDesirable Index Qualities

RapidRapid--Survey MethodsSurvey Methods

Multiple Levels of Biological Multiple Levels of Biological 

OrderOrder

Sufficient Range & Scope of Sufficient Range & Scope of 

ValuesValues

Relationship to Creek & Relationship to Creek & 

Watershed ManagementWatershed Management



Relating Creek Metrics to Stressors and Relating Creek Metrics to Stressors and 
Watershed InfluencesWatershed Influences

BIOLEVELBIOLEVEL

Pollution Pollution 
Indicator Indicator 
SpeciesSpecies

METRICMETRIC

Filamentous Filamentous 
Algae % CoverAlgae % Cover

PROXIMATE PROXIMATE 
STRESSORSSTRESSORS

LightLight

NutrientsNutrients

SalinitySalinity

WATERSHED WATERSHED 
INFLUENCEINFLUENCE

SedimentsSediments
TurbidityTurbidity
ColorColor

Point and NPSPoint and NPS
RunoffRunoff

HydrologicalHydrological
AlterationsAlterations



Index ComponentsIndex Components

LongevityLongevity::

Valued Indicator Valued Indicator 
Species:Species:

Pelagic/epibenthicPelagic/epibenthic
Community:Community:

InfaunalInfaunal
Community:Community:

Pollution Pollution 
Indicators:Indicators:

TagelusTagelus cohort #cohort #

Tagelus Tagelus densitydensity

DipDip--Net faunal Net faunal 
density (all spp.)density (all spp.)

Burrow densityBurrow density

% Periphyton % Periphyton 
covercover

Largest oysterLargest oyster

% live oyster% live oyster

Other mollusk Other mollusk 
densitydensity

% Filamentous % Filamentous 
algae coveralgae cover



Collecting Bottom FaunaCollecting Bottom Fauna



Sampling EffortSampling Effort

Oysters sampled Oysters sampled intertidallyintertidally
Other variables sampled Other variables sampled subtidallysubtidally
Alternate methods used in polluted Alternate methods used in polluted 
creekscreeks

Sampling is biased to produce highest Sampling is biased to produce highest 
possible returns per metricpossible returns per metric





Independent Checks on Index Independent Checks on Index 
PerformancePerformance

Benthic Benthic InfaunaInfauna
Landscape Development Intensity Landscape Development Intensity 
IndexIndex
Age of Watershed Occupation and Age of Watershed Occupation and 
UseUse
Pollutant Model OutputsPollutant Model Outputs
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Pearson CorrelationsPearson Correlations

Benthic Benthic
Spp. No. _ Density

Tidal Creek Index         (0.67)** (0.53)*

(There is a statistically significant correspondence between the rapid 
survey method and a proven and commonly used standard.)



In 2007 the tidal creek condition index 
and 

benthic density or diversity data shared:

5 of the 5 highest ranked creeks

3 (4?) of the 5 lowest ranked creeks



Lemon Bay Watershed Landscape Development IntensityLemon Bay Watershed Landscape Development Intensity IndexIndex
(Courtesy J. Perry, Sarasota County)





Lemon Bay Watershed Average Age of BuildingsLemon Bay Watershed Average Age of Buildings
(Courtesy J. Perry, Sarasota County)





2005 Pollutant Load Model2005 Pollutant Load Model

16 pollutants modeled16 pollutants modeled

Nutrients: TP and TNNutrients: TP and TN

BOD, CODBOD, COD

Metals: Metals: PbPb, Zn, Cu, , Zn, Cu, CdCd; ; ““TotalTotal””

TSS, TDSTSS, TDS

Oil & GreaseOil & Grease

(Pounds per acre per year)(Pounds per acre per year)





Pearson CorrelationsPearson Correlations
BenthicBenthic BenthicBenthic CreekCreek

Spp. No.Spp. No. DensityDensity IndexIndex

Tidal Creek IndexTidal Creek Index **** ** ------

Watershed AgeWatershed Age ** **** nsns

Development IndexDevelopment Index **** **** nsns

Total Metals LoadTotal Metals Load ** nsns nsns



Annual Trends (Spring Data)Annual Trends (Spring Data)
20072007 20082008 20092009

Mean TCIMean TCI 1.6             1.9            1.6             1.9            1.91.9

Highest 4Highest 4 ForkedForked SouthSouth CurryCurry
Alligator       ForkedAlligator       Forked ForkedForked
Woodmere   Woodmere   Alligator    AlligatorAlligator    Alligator
GottfriedGottfried Phillippi     PhillippiPhillippi     Phillippi

Lowest  4 Lowest  4 HatchettHatchett North        WoodmereNorth        Woodmere
Whitaker      Whitaker   MathenyWhitaker      Whitaker   Matheny
ClowerClower Catfish      Catfish      WhitakerWhitaker
MathenyMatheny MathenyMatheny ClowerClower



Monthly Trends in South CreekMonthly Trends in South Creek

2009 Creek Index2009 Creek Index

AprilApril 2.062.06

JuneJune 2.052.05

JulyJuly 2.282.28

AugustAugust 2.492.49

SeptemberSeptember next weeknext week



Can the TCI be used in the Can the TCI be used in the 
Myakka River?Myakka River?

AS ISAS IS–– Depends on oysters; but Depends on oysters; but 
only between the Charlotte County only between the Charlotte County 
line and Myakkahatchee Creekline and Myakkahatchee Creek

WITH CHANGESWITH CHANGES---- Maybe, from Maybe, from 
US 41 to RamblerUS 41 to Rambler’’s Rest; would s Rest; would 
need work; could not compare to need work; could not compare to 
lower river or to coastal creekslower river or to coastal creeks
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