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Annual Input [TP] vs Ambient [TP] 
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Annual TN Load vs TP Load
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FATHOM
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Wang Model
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Despite BB is subjected to 

higher TP and TN loads, its 

shorter Residence Time 

results in lower CHLa levels 

than those of FB



Florida Sites TP TN

300 81% 46%

Accounted Variance of CHLa

Hoyer et al. (2002)

?
?

Annual averages Annual averages

These results strongly suggest that TP is the main driver for 

phytoplankton biomass, coinciding with results from Hoyer et al 

(2002) for 300 shallow water coastal water bodies in Florida:
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NUMERIC NUTRIENT CRITERIA 

DEVELOPMENT

• Numeric criteria exclusively derived from 

statistics may fail to comply with its fundamental 

objective of being protective.

• Hence, we sought for assurance by studying the 

behavior of phytoplankton biomass (CHLa) 

along a nutrient gradients at each previously 

derived segment of BB
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Little can be obtained from a scatter plot like this one
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CHLa Z-cusum data plotted along the TN gradient readily 

indicate where below average CHLa values (segment of curve 

with negative slope) shift to predominantly above average CHLa 

concentrations (positive slopes). In this case, for South Central 

Mid BB the threshold is about 0.35 mg/l TN



TN Threshold 

(mg/l)

Average 

CHLa 

below 

threshold 

(ug/l)

Average 

CHLa 

above 

threshold 

(ug/l)

CS 0.190 0.241 0.319

MBS 0.480 0.348 0.451

NCI 0.250 0.335 0.463

NCO NT NT NT

NNB 0.250 1.359 1.700

SCI 0.480 0.287 0.350

SCM 0.350 0.247 0.316

SCO 0.190 0.195 0.242

SNB 0.240 0.848 1.079

NT= no trend



TP 

Threshold 

(mg/l)

Average 

CHLa 

below 

threshold 

(ug/l)

Average 

CHLa above 

threshold 

(ug/l)

CS DT DT DT

MBS 0.004 0.303 0.415

NCI 0.003 0.238 0.407

NCO NT NT NT

NNB 0.007 1.418 1.604

SCI 0.006 0.287 0.313

SCM 0.007 0.257 0.297

SCO DT DT DT

SNB NT NT NT

NT= no trend

DT= declining trend



• Similar procedure consisting of:

– Subdivision of basins using Factor and 

Cluster analyses.

– Exclusion of data points affected by storms or 

obvious impact.

– Derivation of TN and TP thresholds using Z-

Cusum data for CHLa along nutrient gradients 

has been performed for all 37 sub-basins in 

South Florida.

NUMERIC NUTRIENT CRITERIA DEVELOPMENT
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