Powell Creek Filter Marsh – Updated Water Quality Credit Calculation
Lee County originally proposed a BMAP credit of 602 lb TN per year for the Powell Creek Filter Marsh. This number was based upon the calculations included in the TMDL Grant application where the initial load was estimated to be 4,862 lb TN per year and TN removal efficiency was 12%. An alternative way to calculate the TN credit is to consider the filter marsh to be the functional equivalent of a wet detention pond and use the TN removal efficiency equation specified the draft Applicant’s Handbook: 
TN removal efficiency = 43.75* td ÷ (4.38 + td), where td is residence time in days
From the TMDL grant application, the marsh is designed to have a residence time of five days, and the calculated removal efficiency is 23.3%. Using the equation above, and the loads calculated in the Caloosahatchee TMDL model (7,267 lb/year), the anticipated TN reduction is 1,693 lb/year. This is an approximate removal rate of 93.4 lb TN/acre/year, which is less than one-fourth of the measured TN removal rate for Ten Mile Filter Marsh and less than one half of the estimated removal rate estimated for Lakes Park. 
An even more conservative approach would be to apply the 12% removal efficiency from the grant application to the Caloosahatchee TMDL model loads to calculate a reduction of 872 lb/year. Lee County believes, however, that project monitoring will easily verify the higher reductions and proposes to use a BMAP credit of 1,693 lb/yr for the Powell Creek Filter Marsh. 
Deep Lagoon Hydrologic Restoration

The Deep Lagoon Hydrologic Restoration will restore approximately 66.1 acres of wetlands that were previously drained for agricultural purposes over the past 50 years. For purposes of estimating TN reduction credits, it was assumed that the restored wetlands are the functional equivalent of a wet detention pond and the TN removal efficiency will be as specified the draft Applicant’s Handbook (see above). In order to use this equation, the residence time must be estimated. This was completed using the following steps:

1. Estimate a weighted runoff coefficient (ROC) for the contributing watershed using the GIS Tool provided by FDEP
2. Assume 52 inches of rainfall annually and compute total annual runoff volume

3. Assume a “permanent pool depth” in the wetlands of 6 inches

4. Calculate Residence Time = pool volume/annual runoff volume  * 365 days per year
For Deep Lagoon:

1. Weighted ROC = 0.347

2. Annual Runoff Volume = 1,539 acre-feet

3. Residence Time = 7.84 days

4. TN Removal Efficiency = 28.1%

The load for the contributing drainage area is 11,023 lb, and the calculated TN reduction is 3,094 lb. 

 It is noted that the SFWMD has indicated that this project will not have a water quality benefit because it is just a “hydrologic restoration.” Lee County disagrees with this assessment, because the restoration involves the rehydration of previously drained and, therefore, non-functioning wetlands and the corresponding increase in storage. Previously untreated stormwater will be routed through a wetland system that is expected to improve water quality. 
Caloosahatchee Creeks Preserve Hydrologic Restoration
This restoration project restored sheet flow across a 205 acre property, including 73.6 acres of wetland that had previously been maintained by water received from rainfall only. Prior to restoration, stormwater was routed around the property and discharged into the Caloosahatchee via a ditch system. Replacement of this point discharge with sheet flow increased stormwater residence time and incorporated the wetlands into the overall treatment of the previously untreated stormwater. For purposes of a TN credit calculation, the same method was used as for the Deep Lagoon calculation. Results are as follows: 
1. Weighted ROC = 0.284

2. Annual Runoff Volume = 8,077 acre-feet

3. Residence Time = 1.66 days

4. TN Removal Efficiency = 12.0%

The load for the contributing drainage area is 35,426 lb, and the calculated TN reduction is 4,265 lb. Note that this calculation recognizes only the wetland areas for water quality improvement. Flow restoration throughout the site, as well as the addition of ditch blocks in a previously unrestricted canal will have additional benefits not accounted for in this calculation.
Prairie Pines Preserve and North Fort Myers Restoration: Powell Creek Reconnection/Lost Lane Levy
This project includes enhancement and restoration of 63.76 acres of wetlands as well as improvements to conveyance systems (e.g., addition of ditch blocks and weirs) to increase overall residence time. For purposes of this calculation, only the nutrient reductions resulting from improvements to the wetland systems are considered. For purposes of a TN credit calculation, the same method was used as for the Deep Lagoon and Caloosahatchee Creeks calculations. Results are as follows:
1. Weighted ROC = 0.284

2. Annual Runoff Volume = 5,285 acre-feet

3. Residence Time = 2.20 days

4. TN Removal Efficiency = 14.6%

The load for the contributing drainage area is 24,308 lb, and the calculated TN reduction is 3,557 lb. Note that this calculation recognizes only the wetland areas for water quality improvement. Flow restoration throughout the site, as well as the addition of ditch blocks and weirs will have additional water quality benefits not accounted for in this calculation. 
