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¢ƻŘŀȅΩǎ tǊŜǎŜƴǘŀǘƛƻƴ

ÅReview SBEP development of NNC for 
Sarasota Bay portion of Manatee County

ÅSummarize SBEP Pollutant Load Models

ÅBrief discussion of Sarasota Bay circulation 
and residence times

ÅSummarize TBEP NNC for Manatee County 
waters from Tampa Bay

ÅComments on nutrient criteria in tidal creeks 



SBEP Mission

ά ¢ƘŜ {ŀǊŀǎƻǘŀ .ŀȅ 9ǎǘǳŀǊȅ tǊƻƎǊŀƳ ƛǎ ŘŜŘƛŎŀǘŜŘ 
ǘƻ ǊŜǎǘƻǊƛƴƎ ǘƘŜ ǊŜƎƛƻƴΩǎ ƎǊŜŀǘŜǎǘ ŀƴŘ Ƴƻǎǘ 
important natural asset- Sarasota Bay.  The 
program strives to improve water quality, 
increase habitat and enhance natural resources 
of the area for the use and enjoyment to the 
ǇǳōƭƛŎΦέ



ÅImprove water (quality)

ÅReduce quantity and improve quality of 
stormwater runoff

ÅRestore seagrass and shoreline habitats

ÅEstablish an effective management structure

ÅIncrease public access to Sarasota Bay

ÅHelp restore and sustain fish and other living 
resources

SBEP Goals



SBEP Technical Advisory Committee made up of local 
experts with specific knowledge of Sarasota Bay and 

its watershed

ÅSarasota County

ÅManatee County

ÅCity of Sarasota

ÅCity of Bradenton

ÅTown of Longboat Key

ÅSWFWMD

ÅFDEP

ÅNOAA

ÅUS FWS

ÅAtkins

ÅStantec

ÅVHB

ÅJones Edmunds

ÅEntrix

ÅMote Marine Laboratory

ÅUSF

ÅUF



Basic Approaches to NNC 
Development

ÅMechanistic models

ÅStressor-response relationships

ÅReference conditions (reference period)



Numeric Nutrient Criteria for 
Manatee County Estuarine Waters

ÅPartly derived from the SBEP

ÅPartly derived from TBEP and the 
Nitrogen Management Consortium



Sarasota Bay 
Estuary Program

Bay Segments and their 
respective watersheds



SBEP NNC Criteria Development 
Process 

ÅDevelop database of water quality and 
nutrient loads for each bay segment

ÅDefine seagrass and chlorophyll targets for 
each bay segment

ÅDefine relationships between chlorophyll and 
nutrient concentrations by segment

ÅDerive numeric nutrient criteria by bay 
segment based on chlorophyll thresholds



SEAGRASS TARGETS

ÅSeagrass coverage provided by SWFWMD

ÅSeagrass has been steadily increasing over the 
past 10 years

ÅMost segments have more seagrass than in 
1950

ÅTAC recommended targets as the greater of the 
historical (1950) or 2004-2006 average coverage

ÅSeagrass targets set before the 2008 survey



SBEP seagrass coverage and targets. Unit of measure=acres.

Bay Segment
Historical 

(1950)
2004-2006
Average

Seagrass
Target

Palma Sola 1,031 1,015 1,031

Sarasota 7,269 7,041 7,269

Roberts 283 348 348

Little Sarasota* 883 702 702

Blackburn 273 447 447

Total 9,739 9,552 9,997
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Chlorophyll Targets

ÅReference period approach.

ÅDefine the period of time that would best 
reflect the light and nutrient environment for 
seagrasses during the current period.

Å(Dominant seagrass is the slower growing 
Thalassiatestudinum).

Å2001 ς2005 was selected as the reference 
period for water quality to protect Sarasota 
Bay seagrasses.



SBEPChlorophyll a Targetsand Thresholds

Bay Segment
Target

Chlorophyll a 
(µg/L)

Inter-annual 
Variability

(1 SD of Annual 
Means)

Threshold 
Chlorophyll a 

(µg/L)

Palma Sola 8.5 3.3 11.8

Sarasota 5.2 0.9 6.1

Roberts 8.2 2.8 11.0

Little Sarasota
8.2 2.2 10.4

Blackburn 6.0 2.2 8.2







SBEP Chlorophyll aςTN Relationships

ÅRoberts Bay, Little Sarasota Bay. and Blackburn 
Bay ςregressions of [TN] on chlorophyll a were 
significant.

ÅSarasota Bay ςsignificant multivariate 
relationship identified between chlorophyll a
and [TN], color and region of the bay.

ÅPalma Sola Bay ςpoor relationship; criteria 
based on reference period of 2001-2005.



[Chlorophyll a = -1.06 + 93.58 * [TN]) + (0.32 * color) + (2.03 * season) ς4.84 * region

TN Criterion = 0.28 ς1.34 mg/L



Statistical approaches
Å Linear regressions- no good
Å Logistic regressions- 1.06 mg/L (r2 = 0.25)
Å Changepoint analysis ς0.76 mg/L

Reference period approach (2001 ς2005)
Å Mean = 0.74 mg/L
Å SD = 0.19
Å TN criterion = 0.93 mg/L



SBEP Recommended TN Criteria

Bay Segment
TN Criteria 

(mg/L)

Palma Sola 0.93

Sarasota 

Dependent upon observed color; 
for the period 1998 -2009 the 

criteria would vary between  0.28 
- 1.34 mg/L

Roberts 0.54

Little Sarasota 0.60

Blackburn 0.43



Year
Palma Sola 

Bay
Sarasota Bay Roberts Bay

Little Sarasota 

Bay
Blackburn Bay

1996 Yes Yes

1997 Yes Yes

1998 No Yes Yes Yes Yes

1999 Yes Yes Yes Yes Yes

2000 Yes Yes Yes Yes Yes

2001 Yes Yes No No No

2002 Yes Yes Yes Yes Yes

2003 No Yes Yes Yes Yes

2004 Yes Yes Yes Yes Yes

2005 Yes Yes Yes Yes Yes

2006 Yes Yes Yes Yes Yes

2007 Yes Yes Yes Yes Yes

2008 Yes Yes Yes Yes Yes

2009 Yes Yes Yes Yes



Additional NNC Reports

ÅTP and Loadings Criteria

ÅCharacteristics of DO in Sarasota Bay Related 
to the FDEP DO Standard

ÅDownstream Protection Values (DPVs)

ÅImplementation Issues

ÅTidal Creek Issues



Modeling Pollutant Loads



Pollutant Load Modeling

ÅSummary of Loading Estimates to Sarasota Bay 
Segments.

ÅComparison of Loading Estimates between 

SIMPLE-MONTHLY and CDM Models.

ÅAnalysis of Chlorophyll a and Loading 
Relationships in Blackburn, Little Sarasota and 
Roberts Bays.



Spatially Integrated Model for Pollutant Loading Estimates
(SIMPLE)

¸ Developed by 
Jones-Edmunds 
and Associates for 
Sarasota County

¸ GIS-based model

Basins Land Use/Soils

Rainfall WWTP/Septic



Expanded Model Universe

¸ Used existing input 
data for Sarasota 
County

¸ Expanded 
temporal coverage 
to include 1988-
2008

¸ Expanded spatial 
coverage to 
include all 5 Bay 
Segments 
including Manatee 
County basins



¸ Estimate generated 
for 5 bay segments 
within the SBEP 
watershed

¸ Palma Sola Bay

¸ Sarasota Bay

¸ Roberts Bay

¸ Little Sarasota Bay

¸ Blackburn Bay

SIMPLE Basins


