






 
 Before those tools are used, simple scatter plots confirm the conclusions from the 
literature that demonstrates the nexus between high nutrient loading and biological responses, 
including increases in algae.  In general, the conditional probability approach is obviously 
appropriate for use in deriving nutrient criteria under the Clean Water Act.  Responses are 
affected by other non-nutrient variables, so that conditional probability expresses the risk of 
environmental or ecological impairment given a nutrient concentration higher than a criterion 
value.   
 
 The matter of differing relationships between nutrient concentrations and 
environmental/ecological response varies somewhat by ecoregion because of geologic, climatic, 
and water chemistry variations.  However, the EPA Empirical approach need not seek absolute 
homogeneity because substantial differences between regions can be identified in the data 
distributions.  Moreover, opponents to the empirical approach seek delay through extreme 
exactitude that is not science but more often ultimately policy driven.   
 
 The proposed methodologies for assessing the strength of causal relationships are 
thoroughbred main-stream statistical methods that have been established and used in science and 
industry for decades.  The availability of more robust applications has become possible with 
larger data sets and faster and powerful computers.  Laboratory testing has confirmed the 
conceptual models of the effect of nutrients on water bodies.  However, the nature of field data 
that other variables tend to reduce the apparent strength of the causal relationships.  Expectations 
about correlation coefficients and the percent of variation in the response variable explained by 
the stressor variable must be realistic and comport with the standards used in the scientific 
community.  The EPA Empirical approach does that. 
 
 The other statistical methods – propensity score analysis and structural equation models – 
are appropriate additional lines of analysis that add quantitative support to the analytical process.  
Moreover, the use of simple linear regression, quantile regression, logistic regression, and 
bivariate models is pure main-stream methodology appropriately used by EPA.  The same is true 
of multiple linear regression, non-parametric changepoint analysis, and discontinuous regression 
models.   
 
 However, these statistical tools are a major line of evidence that should be considered in 
conjunction with other evidence. 
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Arlington Boat Ramp off of University Blvd. in Jacksonville during 2005 St. Johns River Bloom Event  
(Photograph courtesy of Neil Armingeon, St. Johns Riverkeeper). 
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Microcystis Bloom in Caloosahatchee River at Olga, Florida approximately a mile and  
a half west of the Franklin Lock, south side of the river, October 14, 2005  

(Photo Courtesy of Richard Solveson). Exhibit 
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Anabaena Algae Bloom in Caloosahatchee River at Franklin Lock, June 17, 2008  

(Photo Courtesy of John Cassani). 
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Anabaena Algae Bloom in Caloosahatchee River at Franklin Lock showing  

Olga Water Treatment Plant, June 17, 2008. 
(Photo Courtesy of John Cassani). Exhibit 
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Leon County Website: October 2007 Presentation - Lake Munson Update. 
(Accessible at: www.leoncountyfl.gov/PUBWORKS/Engineering/Stormwater_Management/ 

Lake%20Munson%20Update%2010.1.07.pdf). Exhibit 
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