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BIOLOGICAL RESPONSE GOAL:  SEAGRASS DEPTH RECOVERY (INDEPENDENT OF NUTRIENT LOADS)
The intent of the Indian River Lagoon (IRL) total maximum daily loads (TMDLs) is to recover the deeper seagrass habitats.  The biological response of the seagrasses is the most important factor to evaluate the success of the TMDLs.  The load reduction requirements themselves will not determine TMDL success; assessment of success is based on whether the seagrasses can grow at sufficient depths, because that was the intent of the TMDLs and the associated load reductions.  Complete seagrass recovery is considered to be seagrass growth at 100% of the depth limit of the union coverage of the following mapping years: 1943, 1986, 1989, 1992, 1994, 1996 and 1999.  The TMDL depth limit targets are 90% of that 1943-1999 union coverage depth limit.

TWO-STEP MEASUREMENT OF SUCCESS
FDEP defines success in meeting the TMDL seagrass depth limit targets using a two-step assessment approach.  The two steps are used to address the following concerns:
1. Determination of seagrass recovery should take into account inter-annual variability and allow for some years to have less seagrass depth than others. 
2. An evaluation of seagrass recovery should not allow one very good year to over-influence the evaluation of otherwise limited seagrass depths.

Step 1:  Cumulative Frequency Distribution Analysis
To address the first concern, Step 1 is applied, which involves taking the four most recent mapped seagrass datasets and creating a union coverage in the Geographic Information System (GIS).  Using this union coverage, a 15.8-meter buffer is applied to the perimeter of the coverage to identify the deep edge of the seagrass beds.  This deep edge coverage is used to create a cumulative frequency distribution curve of the depth at which seagrasses exist within the project zone.  This curve is then compared to the TMDL depth limit target curve.

Step 1 successful seagrass compliance is reached when 50% or more of the assessment years’ frequency distribution curve (including its 50th percentile value or median) for the project zone lies on or to the right of the TMDL depth limit curve.  This assessment method captures all four datasets of latest seagrass coverage, accounting for inter-annual variability while emphasizing the better years out of the dataset.  

Step 2:  Median Depth Limit Comparison for Each Data Year
Step 2 calculates the median depth of seagrass growth for each year of the four most recent datasets, and then each year’s median is compared to the TMDL median depth limit target.  Three of the four assessment years’ medians must meet or exceed the median TMDL depth limit target for a project zone to be Step 2 compliant.

If a project zone is compliant based on the Step 1 and Step 2 analysis, the project zone is considered to be meeting the TMDL seagrass depth limit target.  If a project zone fails to meet either Step 1 or Step 2, it is not considered to be meeting the TMDL seagrass depth limit target for that set of assessment years.  
Following the steps described above, FDEP evaluated the data for mapping years 2003, 2005, 2006, and 2007 to determine if any of the project zones are achieving the seagrass depth limit targets. 
Step 1: Cumulative Frequency Distribution Analysis
A cumulative frequency distribution curve was created for each project zone in the Central IRL and the TMDL union coverage in that project zone.  Then, by project zone, the curve of the most recent data was plotted next to the TMDL union curve and the results were compared.  

The frequency distribution curves for the Central IRL are shown in Figure 1 to Figure 3 below.  The blue line is the TMDL target depth limit cumulative frequency distribution curve.  The red line is the union assessment years curve for the 2003-2007.  Based on these curves, all three Central IRL project zones are Step 1 compliant.
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Figure 1: Central A Frequency Distribution Curves

[image: ]
Figure 2: Central SEB Frequency Distribution Curves

[image: ]
Figure 3: Central B Frequency Distribution Curve

Step 2: Median Comparison for Each Depth Year
Step 1 compliance was achieved for all three project zones; therefore, FDEP performed Step 2 for all project zones.  If the project zones are both Step 1 and Step 2 compliant, they would be considered to be TMDL compliant at this time.  The TMDL median deep edge seagrass depth and the medians for each year, by project zone, are presented in Table 1.  The years where the median exceeds the TMDL median are highlighted and a determination of Step 2 compliance is included.

Table 1: Step 2 Compliance Evaluation
*Years that meet or exceed the TMDL median.
	Year
	Central A
	Central SEB
	Central B

	TMDL Median
	1.27
	1.20
	1.15

	2003
	1.29*
	1.18
	1.15*

	2005
	1.29*
	1.21*
	1.18*

	2006
	1.29*
	1.24*
	1.21*

	2007
	1.39*
	1.27*
	1.27*

	Step 2 Compliant?
	Yes
	[bookmark: _GoBack]Yes
	Yes



2011 COMPLIANCE ASSESSMENT RESULTS
Based on this evaluation, all three project zones are fully compliant with the TMDL seagrass depth limit targets because the project zones meet both Step 1 and Step 2 for the period of 2003-2007.  Therefore, the stakeholders in the Central IRL will not be asked to make additional nutrient reductions in this iteration of the BMAP.  The projects provided by the stakeholders will be included in the BMAP to characterize nutrient reductions that have already occurred and will be achieved during the first BMAP cycle.  Documenting known load reductions will further the understanding of how compliance was achieved and will be maintained.

In year four of the BMAP, TMDL depth limit targets will be reassessed using 2007, 2009, 2011, and 2013 mapping data for these project zones.  If any of the project zones is compliant using the 2007-2013 mapping years, FDEP will not ask stakeholders in that project zone(s) to make additional nutrient reductions in the next iteration of the BMAP.  If any of the project zones is not compliant, a second iteration of the BMAP will be developed with additional reductions required for that project zone(s).
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