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* Ongoing Efforts by DOT
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Regulatory Requirements

Basins Listed for Nutrient Impairment:

* Net Improvement Required per Rule 62-346.050
* Annual Loadings per Harper 2007

* Pre-development Load < Post-development Load
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Caloosahatchee River
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)
8, Design Approach

Estimate Pre-development Loading

Estimate Post-development Loadings

Determine Required Treatment Efficiencies
TN and TP

Achieve Efficiencies via Treatment BMPs

)
8, Harper (2007)

50-year continuous rainfall/runoff simulations
5 rainfall zones based on rainfall characteristics

EMCs for different land uses
TNand TP

Methodology for estimating annual loading

Removal performance of BMPs
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- . Figure 2-1. Designated Meteorological Reglons (Zomes) in Florida
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EMCs

Land Use Category Event Mean Concentration (mg/1)
Total
Nitrogen Total Phosphorus
Low-Density Residential' 1.50 0.18
Single-Family 1.85 031
Multi-Family 1.91 0.48
Low-Intensity Commercial 093 0.16
High-Intensity Commercial 248 0.23
Light Industrial 1.14 023
6 Highway 1.37 0.17
Apricultural
Pasture 248 0.70
Citrus 231 0.16
Row Crops , 247 051
General Agrniculfure” 242 0.46
Mining/Extractive 1.18 0.15
2 ) 1. Average of single-family and undeveloped loading rates
PP esign T'-Wv’jfﬂ,ol X 2. Mean of pasture, citrus, and row crop land uses
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Design Examples

Assumptions:

FDOT Typical Sections — 1000 ft. length
West Palm Beach Area — Zone 5

Type C Soils

"
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Existing Typical Section
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Proposed Typical Section
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)
stimate Pre-development Loading

Zone 5, CN = 84, DCIA = 0%, Type C Soils,
Annual C = 0.20 (per table)

Annual Rainfall = 60”, Basin = 1000’ x 126’
Annual Runoff = 2.89 ac-ft

EMCs: TN=1.37 mg/l TP =0.17 mg/I
Annual Loadings: TN=4.89 kg TP =0.17 kg

PPesign Training
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Mean Annual Runoff Coefficients
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)
Estimate Post-development Loading

DCIA =71%, N-DCIA = 8%, CN = 84
Annual C = 0.63 (per table)

Annual Rainfall = 60”, Basin = 1000’ x 126’
Annual Runoff = 9.11 ac-ft

EMCs: TN=1.37mg/l TP =0.17 mg/I
Annual Loadings: TN=15.39kg TP=1.91kg
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® Required Removal Efficiencies:
6 2-lane Rural to 6-lane Urban

L= A2 Increase
development development
Annual Runoff (ac-ft) 2.89 9.11 215%
Loading for TN (kg) 4.89 15.39 215%
Loading for TP (kg) 0.61 1.91 215%
Required TN m
Removal
Efficiency TP W
))::frm r'-w'h‘ﬂ::_ X
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Wet Detention Ponds Removal Efficiency:
Total Nitrogen vs. Residence Time
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¢ Required Removal Efficiencies:

® 2-lane Rural to 6-lane Urban

Pre- Post-

development development Increase
Annual Runoff (ac-ft) 2.89 9.11 215%
Loading for TN (kg) 4.89 15.39 215%
Loading for TP (kg) 0.61 1.91 215%
Required TN 68%
Removal
Efficiency TP 68%

TN Removal via Treatment Train!

¢ Required Removal Efficiencies:
by
2-lane Rural to 4-lane rural
Pre- Post- |
development development nerease
Annual Runoff (ac-ft) 3.97 4.63
Loading for TN (kg) 6.70 7.82 17%
Loading for TP (kg) 0.83 0.97
Required TN 14%
Removal
Efficiency TP 14%
Achieve Efficiencies via Normal Pond )
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® Required Removal Efficiencies:

® 4-lane Suburban to 6-lane Urban

Pre- Post- Increase
development development
Annual Runoff (ac-ft) 7.52 9.11
Loading for TN (kg) 12.71 15.39 21%
Loading for TP (kg) 1.58 1.91
Required TN 17%
Removal .
Efficiency TP 17%
Achieve Efficiencies via Normal Pond

&  4-lane Treated Suburban

()
6 to 6-lane Urban
Pre- Post- Increase
development development
Annual Runoff (ac-ft) 7.52 9.11 21%
Loading for TN (kg) 7.77 15.39 98%
Loading for TP (kg) 0.50 1.91 280%
Required TN 50%
Removal
Efficiency TP 74%

Achieve TN Efficiency via BMP Treatment Train

Whesion Training
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Ongoing DOT Efforts

*Monitoring of Highway Nutrient EMCs

*Looking at Pond Nitrogen Efficiency

*Eliminate Bypass Systems

*Exploring Re-use and Regional Ponds

»i
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Stormwater.kg{

ACADEMY

*Program for Nutrient Design

*Training Course for Nutrient Design

*Update to Stormwater Management HB

*In-pipe Nutrient Removal Cartridge
*Model for Re-use Adjacent to Ponds

*Efficiency of MAPS
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Floating Wetland Mats
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