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BACKGROUND
The Banana River Lagoon (BRL) is now divided into two hydrologic project zones—BRL A and BRL B.  The BRL A project zone was determined to be compliant with the TMDL seagrass depth limit target; therefore, reductions are not required from the stakeholders in this project zone for the first iteration of the BMAP.  This paper outlines the process that FDEP applied to calculate allocations and presents the allocations for the BRL B project zone.  

The stakeholders in the BRL B project zone are required to achieve 15% of the required reductions in the first five-year iteration of the BMAP.  Progress towards the seagrass depth limit targets will be evaluated to determine the necessary reductions in future BMAP iterations.  The allocation approach selected for the first iteration of the BMAP could be changed for future BMAP iterations, as needed.
[bookmark: One]
CALCULATING BASELINE LOADS
Baseline loadings were generated from the Pollutant Load Screening Model (PLSM), which is a Geographic Information Systems (GIS) based model.  This model uses soil, rainfall, runoff data, and nutrient-land use relationships to generate total nitrogen (TN) and total phosphorus (TP) loadings for each basin land use. The baseline loadings were generated from year 2000 land use data.  

To determine the BMAP allocations, the first step was to remove the areas associated with the land use land cover code 5400, the lagoon’s surface area, from the PLSM data file for the BRL.  The resulting file was then clipped to the BRL A and BRL B project zone boundaries.  For the BRL B project zone, the individual entity data files were created by clipping out each entity’s jurisdiction, as follows:
· Florida Department of Transportation (FDOT) roads and right-of-ways.
· Areas with agricultural land uses (2000 series of Florida land use codes). 
· Municipalities and federal facilities, each to its own jurisdictional boundary.
· The remaining area was assigned to Brevard County.

Based on the clipped files, the PLSM output was used to determine the baseline loads (loads based on the 2000 land uses) for each entity.  The baseline load calculations were completed according to the procedures used by the St. Johns River Water Management District (SJRWMD).

The loading and acreages from the land use land cover code 5000 were removed from each entity’s baseline load and total acreages and set aside because this land use category is surface waters and is not considered an anthropogenic land use in the TMDL process.  FDEP predicts that internal loading in the surface waters will decrease with the flushing of cleaner watershed runoff once the pollutant loading from the watershed is controlled.

Tables 1 and 2 show the TN and TP loads, respectively, for the baseline loads, 5000 land use loads, and the net load (baseline loads minus 5000 land use loads) for each entity in BRL B.

Table 1.  Baseline and Net TN Loads for Each Entity in BRL B
	Entity
	 Area
(Acres) 
	5000 Land Use Acres
	Net Acres
	TN Baseline
(lbs/yr) 
	TN 5000 Land Use Load
(lbs/yr) 
	 TN Net Load
(lbs/yr) 

	Agriculture
	126
	0
	126
	702
	0
	702

	Brevard County
	9,988
	1,401
	8,587
	72,540
	6042
	66,498

	Cape Canaveral
	857
	1
	857
	8,976
	1
	8,975

	Cocoa Beach
	1,842
	33
	1,809
	18,616
	97
	18,519

	FDOT District 5
	518
	1
	517
	5,161
	8
	5,153

	Indian Harbour Beach
	1,244
	45
	1,199
	11,800
	225
	11,575

	Melbourne
	4
	0
	4
	30
	0
	30

	Patrick Air Force Base (AFB)
	1,835
	70
	1,765
	24,897
	334
	24,563

	Port Canaveral
	146
	0
	146
	720
	0
	720

	Satellite Beach
	1,737
	56
	1,681
	17,572
	327
	17,245

	Total
	18,299
	1,607
	16,692
	161,014
	7,034
	153,980



Table 2.  Baseline and Net TP Loads for Each Entity in BRL B
	Entity
	 Area
(Acres) 
	5000 Land Use Acres
	Net Acres
	TP Baseline
(lbs/yr) 
	TP 5000 Land Use Load
(lbs/yr) 
	 TP Net Load
(lbs/yr) 

	Agriculture
	126
	0
	126
	174.5
	0
	174.5

	Brevard County
	9,988
	1,401
	8,587
	14,525.1
	565.3
	13,959.8

	Cape Canaveral
	857
	1
	857
	2,031.4
	0.2
	2,031.2

	Cocoa Beach
	1,842
	33
	1,809
	3,845.7
	22.2
	3,823.5

	FDOT District 5
	518
	1
	517
	1,605.6
	0.7
	1,604.9

	Indian Harbour Beach
	1,244
	45
	1,199
	2,143.3
	22.1
	2,121.2

	Melbourne
	4
	0
	4
	5.5
	0
	5.5

	Patrick AFB
	1,835
	70
	1,765
	6,508.6
	41.4
	6,467.2

	Port Canaveral
	146
	0
	146
	132.3
	0
	132.3

	Satellite Beach
	1,737
	56
	1,681
	3,342.6
	29.1
	3,313.5

	Total
	18,299
	1,607
	16,692
	34,314.6
	681
	33,633.6



DE MINIMUS CALCULATIONS
[bookmark: Five]The net loads from Tables 1 and 2 were then sorted for TN and TP loads, from highest to lowest, to determine whether any entity had loads low enough that reductions from these areas would have essentially no significant impact on the required reductions in the first phase of the BMAP.  Tables 3 and 4 present the sorted data and the shaded cells signify the de minimus load contributions.

Table 3.  BRL B Entity Baseline TN Loads Sorted from Highest to Lowest
Note: de minimus stakeholders are marked with a “*.”
	Entity
	TN Net Load
(lbs/yr)
	% of Total Net Load

	Brevard County
	66,498
	43.2%

	Patrick AFB
	24,563
	16.0%

	Cocoa Beach
	18,519
	12.0%

	Satellite Beach
	17,245
	11.2%

	Indian Harbour Beach
	11,575
	7.5%

	Cape Canaveral
	8,975
	5.8%

	FDOT District 5
	5,153
	3.3%

	Port Canaveral*
	720
	0.5%

	Agriculture*
	702
	0.5%

	Melbourne*
	30
	0.0%



[bookmark: Six]Table 4.  BRL B Entity Baseline TP Loads Sorted from Highest to Lowest
Note: de minimus stakeholders are marked with a “*.”
	Entity
	TP Net Load
(lbs/yr)
	% of Total Net Load

	Brevard County
	13,959.8
	41.5%

	Patrick AFB
	6,467.2
	19.2%

	Cocoa Beach
	3,823.5
	11.4%

	Satellite Beach
	3,313.5
	9.9%

	Indian Harbour Beach
	2,121.2
	6.3%

	Cape Canaveral
	2,031.2
	6.0%

	FDOT District 5
	1,604.9
	4.8%

	Agriculture*
	174.5
	0.5%

	Port Canaveral*
	132.3
	0.4%

	Melbourne*
	5.5
	0.0%



Three entities each contributed less than 1% of the total load: agriculture, Port Canaveral, and Melbourne.  Combined they contribute approximately 1% of the total load and they are considered to be de minimus.  Additionally, most acreage identified as agriculture in 2000 is now fallow or converted to urban land uses.  These entities will not be assigned an allocation for either TN or TP for the first phase of the BMAP.  This de minimus designation does not preclude these entities from implementing reductions in the near term future, or from being assigned allocations in future BMAP iterations. 

CALCULATING THE TARGET LOADS PER ACRE AND ALLOCATIONS
The target loads per acre were calculated by dividing the TMDL target load by the total non-water area in the BRL B project zone, as shown in Table 5.

Table 5.  Calculated Target Loads per Acre for TN and TP in BRL B
	Category
	TN
	TP

	TMDL Target Load (lbs/yr)
	63,028
	11,823

	Non-water acres
	16,692
	16,692

	Target Load (lbs/acre/yr)
	3.78
	0.71



The target load per acre is used to calculate the allowable loadings of TN and TP for each entity.  It is the loading allocation assigned to each entity.  The amount of loading that each entity must reduce is the difference between the allocated loading and the net loading. 

BMAP Phase 1 Allocations
Using the target loads discussed above, the allocations for Phase 1 of the BMAP for the BRL B project zone are shown in Tables 6 and 7.

Table 6. BRL B BMAP Phase 1 Required TN Reductions
	Entity
	 Area
(Acres) 
	TN Target
(lbs/acre/yr)
	TN Target
(lbs/yr)
	TN Net Load
(lbs/yr)
	TN Required Reduction
(lbs/yr)
	15% BMAP 1 TN Required Reduction
(lbs/yr)

	Brevard County
	8,587
	3.78
	32,460
	66,498
	34,038
	5,105.7

	Cape Canaveral
	857
	3.78
	3,239
	8,975
	5,736
	860.4

	Cocoa Beach
	1,809
	3.78
	6,839
	18,519
	11,680
	1,752.0

	FDOT District 5
	517
	3.78
	1,955
	5,153
	3,198
	479.7

	Indian Harbour Beach
	1,199
	3.78
	4,531
	11,575
	7,044
	1,056.6

	Patrick AFB
	1,765
	3.78
	6,673
	24,563
	17,890
	2,683.5

	Satellite Beach
	1,681
	3.78
	6,354
	17,245
	10,891
	1,633.7

	Agriculture - de minimus
	126
	3.78
	-
	702
	-
	-

	Melbourne - de minimus
	4
	3.78
	-
	30
	-
	-

	Port Canaveral - de minimus
	146
	3.78
	-
	720
	-
	-

	Total
	16,692
	N/A
	62,051
	153,980
	90,477
	13,571.6



Table 7. BRL B BMAP Phase 1 Required TP Reductions
	Entity
	 Area
(Acres) 
	TP Target
(lbs/acre/yr)
	TP Target
(lbs/yr)
	TP Net Load
(lbs/yr)
	TP Required Reduction
(lbs/yr)
	15% BMAP 1 TP Required Reduction 
(lbs/yr)

	Brevard County
	8,587
	0.71
	6,097.0
	13,959.8
	7,862.8
	1,179.4

	Cape Canaveral
	857
	0.71
	608.0
	2,031.2
	1,423.2
	213.5

	Cocoa Beach
	1,809
	0.71
	1,285.0
	3,823.5
	2,538.5
	380.8

	FDOT District 5
	517
	0.71
	367.0
	1,604.9
	1,237.9
	185.7

	Indian Harbour Beach
	1,199
	0.71
	851.0
	2,121.2
	1,270.2
	190.5

	Patrick AFB
	1,765
	0.71
	1,253.0
	6,467.2
	5,214.2
	782.1

	Satellite Beach
	1,681
	0.71
	1,194.0
	3,313.5
	2,119.5
	317.9

	Agriculture - de minimus
	126
	0.71
	-
	174.5
	-
	-

	Melbourne - de minimus
	4
	0.71
	-
	5.5
	-
	-

	Port Canaveral - de minimus
	146
	0.71
	-
	132.3
	-
	-

	Total
	16,692
	N/A
	11,655.0
	33,633.6
	21,666.3
	3,249.9



ALTERNATE TARGET LOAD PER ACRE WITHOUT NATURAL AREAS ALLOCATIONS
The allocations for the stakeholders in the BRL B project zone were also calculated based on a target load per acre using only the anthropogenic loading and those associated acres.  The anthropogenic load is represented by land use codes 1000, 2000, 7000, and 8000. 

Calculating the Baseline Loads
The same steps as listed above were followed to clip each entity’s jurisdiction to the PLSM output for BRL B.  Table 8 shows the TN and TP baseline loads for each entity’s anthropogenic land uses.

Table 8. Baseline TN and TP Anthropogenic Loads for Each Entity in BRL B
	Entity 
	Area (Acres) 
	TN Anthropogenic Baseline Load (lbs/yr) 
	TP Anthropogenic Baseline Load (lbs/yr) 

	Agriculture 
	126
	702
	174.5

	Brevard County 
	5,393
	64,236
	13,774.0

	Cape Canaveral 
	610
	8,393
	1,987.4

	Cocoa Beach 
	1,709
	18,300
	3,811.5

	FDOT District 5 
	474
	5,076
	1,598.3

	Indian Harbour Beach 
	1,101
	11,266
	2,101.2

	Melbourne 
	4
	30
	5.5

	Patrick AFB 
	1,729
	24,468
	6,459.1

	Port Canaveral 
	53
	584
	124.2

	Satellite Beach 
	1,525
	16,692
	3,283.9

	Total 
	12,724
	149,747
	33,319.6



De minimus Entities
The loads in Table 8 were sorted from highest to lowest to identify the de minimus stakeholders in BRL B.  The same three entities each contributed approximately 1% of the total load: agriculture, Port Canaveral, and Melbourne.  These entities will not be assigned an allocation for either TN or TP for the first phase of the BMAP.

Calculating the Target Loads per Acre and Allocations
The target loads per acre were calculated by dividing the TMDL anthropogenic target load by the total anthropogenic area in the BRL B project zone.  The anthropogenic TN and TP target loads were calculated by subtracting the load associated with the natural lands from the TMDL target loading, as shown in Table 9.

Table 9.  Anthropogenic Target Loads per Acre for TN and TP in BRL B
	BRL B 
	TN 
	TP 

	TMDL Target (lbs/yr) 
	63,028 
	11,823 

	Natural Loading (lbs/yr) 
	11,267 
	995 

	Anthropogenic Target Loads (lbs/yr) 
	51,761 
	10,828 

	Anthropogenic Acres 
	12,724 
	12,724 

	Target Load (lbs/acre/yr) 
	4.07 
	0.85 



BMAP Phase 1 Allocations
Using the target loads discussed above, the allocations under the alternate approach for Phase 1 of the BMAP for the BRL B project zone are shown in Tables 10 and 11.

Table 10. BRL B Anthropogenic BMAP Phase 1 Required TN Reductions
	Entity 
	 Area
(Acres) 
	TN Target
(lbs/acre/yr)
	TN Allocation 
(lbs/yr)
	TN Anthropogenic Baseline Load
(lbs/yr)
	TN Required Reduction
(lbs/yr)
	15% of TN Required Reduction 
(lbs/yr)

	Brevard County 
	5,393
	4.07
	21,949
	64,236
	42,287
	6,343.1

	Cape Canaveral 
	610
	4.07
	2,484
	8,393
	5,909
	886.4

	Cocoa Beach 
	1,709
	4.07
	6,954
	18,300
	11,346
	1,701.9

	FDOT District 5 
	474
	4.07
	1,930
	5,076
	3,146
	471.9

	Indian Harbour Beach 
	1,101
	4.07
	4,482
	11,266
	6,784
	1,017.6

	Patrick AFB
	1,729
	4.07
	7,037
	24,468
	17,431
	2,614.7

	Satellite Beach 
	1,525
	4.07
	6,206
	16,692
	10,486
	1,572.9

	Agriculture – de minimus 
	126
	4.07
	-
	702
	-
	-

	Melbourne – de minimus 
	4
	4.07
	-
	30
	-
	-

	Port Canaveral – de minimus 
	53
	4.07
	-
	584
	-
	-

	Total 
	12,724
	N/A
	51,042
	149,747
	97,389
	14,608.4



Table 11. BRL B Anthropogenic BMAP Phase 1 Required TP Reductions
	Entity 
	 Area
(Acres) 
	TP Target
(lbs/acre/yr)
	TP Allocation 
(lbs/yr)
	TP 
Anthropogenic Baseline Load
(lbs/yr)
	TP Required Reduction
(lbs/yr)
	15% of TP Required Reduction (lbs/yr)

	Brevard County 
	5,393
	0.85
	4,584.0
	13,774.0
	9,190.0
	1,378.5

	Cape Canaveral 
	610
	0.85
	519.0
	1,987.4
	1,468.4
	220.3

	Cocoa Beach 
	1,709
	0.85
	1,452.0
	3,811.5
	2,359.5
	353.9

	FDOT District 5 
	474
	0.85
	403.0
	1,598.3
	1,195.3
	179.3

	Indian Harbour Beach 
	1,101
	0.85
	936.0
	2,101.2
	1,165.2
	174.8

	Patrick AFB
	1,729
	0.85
	1,470.0
	6,459.1
	4,989.1
	748.4

	Satellite Beach 
	1,525
	0.85
	1,296.0
	3,283.9
	1,987.9
	298.2

	Agriculture – de minimus 
	126
	0.85
	-
	174.5
	-
	-

	Melbourne – de minimus 
	4
	0.85
	-
	5.5
	-
	-

	Port Canaveral – de minimus 
	53
	0.85
	-
	124.2
	-
	-

	Total 
	12,724
	N/A
	10,660.0
	33,319.6
	22,355.4
	3,353.3



COMPARISON OF THE ALLOCATIONS
[bookmark: _GoBack]The overall reductions required in the target load per acre without natural areas approach are higher than the target load per acre approach.  Therefore, the target load per acre approach (which includes natural areas) will be used in the first BMAP iteration for BRL B.  In future BMAP iterations, a different allocation approach could be used, if appropriate.  A comparison of the reductions required in each approach is shown in Table 12 and 13 for TN and TP, respectively.

Table 12. Comparison of BRL B BMAP Phase 1 Required TN Reductions for Each Approach
	Entity 
	Entire BRL Basin Target Load Per Acre Approach Reductions (lbs/yr) 
	Target Load per Acre Approach Reductions (lbs/yr) 
	Target Load per Acre without Natural Lands Approach Reductions (lbs/yr) 

	Brevard County 
	7,017.5 
	5,105.7
	6,343.1

	Cape Canaveral 
	1,078.7 
	860.4
	886.4

	Cocoa Beach 
	2,202.8 
	1,752.0
	1,701.9

	FDOT District 5 
	644.1 
	479.7
	471.9

	Indian Harbour Beach 
	1,348.1 
	1,056.6
	1,017.6

	Patrick AFB
	3,111.6 
	2,683.5
	2,614.7

	Satellite Beach 
	2,044.7 
	1,633.7
	1,572.9

	Agriculture – de minimus 
	-
	-
	-

	Melbourne – de minimus 
	-
	-
	-

	Port Canaveral – de minimus 
	-
	-
	-

	Total 
	17,447.5 
	13,571.6
	14,608.4



Table 13. Comparison of BRL B BMAP Phase 1 Required TP Reductions for Each Approach
	Entity 
	Entire BRL Basin Target Load Per Acre Approach Reductions (lbs/yr) 
	Target Load per Acre Approach Reductions  (lbs/yr) 
	Target Load per Acre without Natural Lands Approach Reductions (lbs/yr) 

	Brevard County 
	1,595.0 
	1,179.4
	1,378.5

	Cape Canaveral 
	260.4 
	213.5
	220.3

	Cocoa Beach 
	478.4 
	380.8
	353.9

	FDOT District 5 
	226.8 
	185.7
	179.3

	Indian Harbour Beach 
	254.0 
	190.5
	174.8

	Patrick AFB
	875.3 
	782.1
	748.4

	Satellite Beach 
	407.3 
	317.9
	298.2

	Agriculture – de minimus 
	-
	-
	-

	Melbourne – de minimus 
	-
	-
	-

	Port Canaveral – de minimus 
	-
	-
	-

	Total 
	4,097.2 
	3,249.9
	3,353.3
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