
Sub-Basin Landuse and Loading Summary Prepared by: JLS

Checked by: BF

Prepared on: 10/29/2018

Subbasin Id

Existing:

Land Use Category based on Martin 

County

Runoff 

Coefficients 

( C )

Area (ac)
Runoff

(ac-ft/yr)

BOD TSS TP TKN Pb Zn BOD TSS TP TKN Pb Zn

Medium Density Fixed Single Family 0.341 20.24 32.78 7.90 37.50 0.327 2.07 0.004 0.062 702.88 3336.47 29.09 184.17 0.36 5.52

Total 20.24 32.78 7.90 37.50 0.327 2.07 0.004 0.062 702.88 3,336.47 29.09 184.17 0.36 5.52

Proposed:

Land Use Category based on Martin 

County

Runoff 

Coefficients 

( C )

Area (ac)
Runoff

(ac-ft/yr)

BOD TSS TP TKN Pb Zn BOD TSS TP TKN Pb Zn

Medium Density Fixed Single Family 0.341 20.24 32.78 7.90 37.50 0.327 2.07 0.004 0.062 702.88 3336.47 29.09 184.17 0.36 5.52

Total 20.24 32.78 7.90 37.50 0.327 2.07 0.004 0.062 702.88 3,336.47 29.09 184.17 0.36 5.52

Notes: 

1)  P: Annual Average Rainfall (in) (From H. Harper Report) =  57

2)  Total Event Mean Concentration determined via weighted average based on area breakdown

3)  Mass Loading = EMC * C * ac * P

Mass Loading (lbs/yr)Event Mean Concentration, EMC (mg/L)
2

Event Mean Concentration, EMC (mg/L)
2 Mass Loading (lbs/yr)

C:\Users\GEP6\ShareFile\Shared Folders\GEP projects\2018\18-003 MC Old Palm Ripple Stormwater\Grant Funding\Ripple Nutrient Removal Analysis.xls.xlsx



Prepared by: JLS

Checked by: BF

Prepared on: 10/29/2018

Estimated Pollutant Removal for Proposed Conditions within Sub-Basins B-1A, B-1B, B-2, B-3, B-4A, B-4B

Project: Old Palm City Ripple Stormwater Project

Project No: 18-003

Sub-Basin Name: B-1A, B-1B, B-2, B-3, B-4A, B-4B

NOTES:

1.  Calculations based on assumption that ponds work in treatment train

2.  TP and TN removal efficiencies based on Evaluation of Current Stormwater Design Criteria within the State of Florida by Harvey Harper, dated

     June 2007 Figures 5-9 and 5-10 for removal efficiency of wet detention ponds

3.  TSS, BOD, Pb, Zn  removal efficiencies based on Evaluation of Current Stormwater Design Criteria within the State of Florida by Harvey Harper,

     dated June 2007, Table 5-2 for mean values of wet detention ponds with min. detention time of 14 days

4.  Treatment train efficiency = Eff1 + ((1-Eff1) * Eff2) based on Evaluation of Current Stormwater Design Criteria within the State of Florida

5.  TP and TN removal efficiencies based on Final Report Baffle Box Effectiveness Monitoring Project by GPI Southeast, dated January 2010

     Table 21 for removal efficiency of baffle boxes.  This report presents accepted values by FDEP for removal efficiencies.

Proposed Treatment Train:

3 wet detention ponds (Sites 1, 2, and 3)

1 dry detention pond (Site 4)

Site Characteristics:

Estimated TP in Runoff from site = 0.327 mg/L

29.09 lb/yr OR 13.20           kg/yr

Estimated TN in Runoff from site = 2.07 mg/L

184.17 lb/yr OR 83.54           kg/yr

Estimated TSS in Runoff from site = 37.500 mg/L

3,336.47     lb/yr OR 1,513.40      kg/yr

Estimated BOD in Runoff from site = 7.90 mg/L

702.88 lb/yr OR 318.82         kg/yr

Estimated Pb in Runoff from site = 0.004 mg/L

0.36 lb/yr OR 0.16             kg/yr

Estimated Zn in Runoff from site = 0.062 mg/L

5.52 lb/yr OR 2.50             kg/yr

Site 1 (wet detention):

TN & TP Removal Calcs:

Estimated Permanent Pool Water Level = 2.1              FT-NAVD

Permanent Pool Volume (PPV) = 0.00            Ac-ft

Runoff (RO) = 32.78          Ac-ft/yr

Detention Time (td) = 0.1              days

TP Percent Removal = 23.5 %

TN Percent Removal = 0.5 %

Removal Efficiencies for TSS, BOD, Pb, & Zn:

TSS Removal Efficiency = 77.0 %

BOD Removal Efficiency = 75.0 %

Pb Removal Efficiency = 84.0 %

Zn Removal Efficiency = 85.0 %
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Prepared by: JLS

Checked by: BF

Prepared on: 10/29/2018

Estimated Pollutant Removal for Proposed Conditions within Sub-Basins B-1A, B-1B, B-2, B-3, B-4A, B-4B

Project: Old Palm City Ripple Stormwater Project

Project No: 18-003

Sub-Basin Name: B-1A, B-1B, B-2, B-3, B-4A, B-4B

Site 2 (wet detention):

TN & TP Removal Calcs:

Estimated Permanent Pool Water Level = 1.5              FT-NAVD

Permanent Pool Volume (PPV) = 0.00            Ac-ft

Runoff (RO) = 32.78          Ac-ft/yr

Detention Time (td) = 0.0              days

TP Percent Removal = 12.4 %

TN Percent Removal = 0.1 %

Removal Efficiencies for TSS, BOD, Pb, & Zn:

TSS Removal Efficiency = 77.0 %

BOD Removal Efficiency = 75.0 %

Pb Removal Efficiency = 84.0 %

Zn Removal Efficiency = 85.0 %

Site 3 (wet detention):

TN & TP Removal Calcs:

Estimated Permanent Pool Water Level = 0.5              FT-NAVD

Permanent Pool Volume (PPV) = 1.27            Ac-ft

Runoff (RO) = 32.78          Ac-ft/yr

Detention Time (td) = 14.1            days

TP Percent Removal = 58.5 %

TN Percent Removal = 33.4 %

Removal Efficiencies for TSS, BOD, Pb, & Zn:

TSS Removal Efficiency = 77.0 %

BOD Removal Efficiency = 75.0 %

Pb Removal Efficiency = 84.0 %

Zn Removal Efficiency = 85.0 %

Site 4 (dry detention, based on assumed values from H. Harper, 2007):

Removal Efficiencies for TP, TN, TSS, BOD, Pb, & Zn:

TP Percent Removal = 0.00 %

TN Percent Removal = 0.00 %

TSS Removal Efficiency = 0.0 %

BOD Removal Efficiency = 0.0 %

Pb Removal Efficiency = 0.0 %

Zn Removal Efficiency = 0.0 %

Assumed 0% since this will be bypassed

by the majority of the system
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Prepared by: JLS

Checked by: BF

Prepared on: 10/29/2018

Estimated Pollutant Removal for Proposed Conditions within Sub-Basins B-1A, B-1B, B-2, B-3, B-4A, B-4B

Project: Old Palm City Ripple Stormwater Project

Project No: 18-003

Sub-Basin Name: B-1A, B-1B, B-2, B-3, B-4A, B-4B

Treatment Train Efficiency:

Overall Efficiency of Proposed Projects

TP Percent Removal = 72.2 %

TN Percent Removal = 33.8 %

TSS Removal Efficiency = 98.8 %

BOD Removal Efficiency = 98.4 %

Pb Removal Efficiency = 99.6 %

Zn Removal Efficiency = 99.7 %

Estimated Nutrient Removal Due to Proposed Projects Within Current Drainage Study:

(English) (Metric)

Parameter

Proposed 

Conditions 

Nutrient 

Loads

(lb/yr)

Estimated 

Reduction in 

Loads 

(lb/yr) Parameter

Proposed 

Conditions 

Nutrient 

Loads

(kg/yr)

Estimated 

Reduction in 

Loads 

(kg/yr)

TP 29.09 21.00 TP 13.20 9.52

TN 184.17 62.20 TN 83.54 28.21

TSS 3,336.47 3,295.87 TSS 1,513.40 1,494.98

BOD 702.88 691.90 BOD 318.82 313.84

Pb 0.36 0.35 Pb 0.16 0.16

Zn 5.52 5.50 Zn 2.50 2.49
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Project: Old Palm City Ripple Stormwater

Project No: 18-003

Date: 10/29/2018

Engineer: JLS

Basin Name: Site 1

Computation Type: Prop Condition Stage-Storage

Datum: NAVD88

Assumed Pond Bottom: 1.9 NAVD

Starting Stage 1.9

Ending Stage 5.9

Stage Increment 0.25   Note: Stage Increment < End Elev - Start Elev

Name

Wet 

Detention 

Area

Area 0.77

Start Elev 1.90

End Elev 5.00

Stage Linear Total

Feet Storage Storage

NAVD Ac-ft Ac-ft

1.90 0.00 0.00

2.15 0.01 0.01

2.40 0.03 0.03

2.65 0.07 0.07

2.90 0.12 0.12

3.15 0.19 0.19

3.40 0.28 0.28

3.65 0.38 0.38

3.90 0.50 0.50

4.15 0.6 0.6

4.40 0.8 0.8

4.65 0.9 0.9

4.90 1.1 1.1

5.15 1.3 1.3

5.40 1.5 1.5

5.65 1.7 1.7

5.90 1.9 1.9



Project: Old Palm City Ripple Stormwater

Project No: 18-003

Date: 10/29/2018

Engineer: JLS

Basin Name: Site 2

Computation Type: Prop Condition Stage-Storage

Datum: NAVD88

Assumed Pond Bottom: 1.4 NAVD

Starting Stage 1.4

Ending Stage 5.9

Stage Increment 0.25   Note: Stage Increment < End Elev - Start Elev

Name

Swale 

Bottom

Bank Slopes 

(4:1 Max)

Detention 

Bottom

(2% Typ)

Area 0.06 0.20 0.23

Start Elev 1.40 1.40 2.50

End Elev 3.00 5.00 4.50

Stage Linear Linear Linear Total

Feet Storage Storage Storage Storage

NAVD Ac-ft Ac-ft Ac-ft Ac-ft

1.40 0.00 0.00 0.00 0.0

1.65 0.00 0.00 0.00 0.0

1.90 0.00 0.01 0.00 0.0

2.15 0.01 0.02 0.00 0.0

2.40 0.02 0.03 0.00 0.0

2.65 0.03 0.04 0.00 0.1

2.90 0.04 0.06 0.01 0.1

3.15 0.05 0.09 0.02 0.2

3.40 0.07 0.11 0.05 0.2

3.65 0.1 0.1 0.1 0.3

3.90 0.1 0.2 0.1 0.4

4.15 0.1 0.2 0.2 0.5

4.40 0.1 0.3 0.2 0.6

4.65 0.1 0.3 0.3 0.7

4.90 0.2 0.3 0.3 0.8

5.15 0.2 0.4 0.4 0.9

5.40 0.2 0.4 0.4 1.1

5.65 0.2 0.5 0.5 1.2

5.90 0.2 0.5 0.6 1.3



Project: Old Palm City Ripple Stormwater

Project No: 18-003

Date: 10/29/2018

Engineer: JLS

Basin Name: Site 3

Computation Type: Prop Condition Stage-Storage

Datum: NAVD88

Assumed Pond Bottom: -9.5 NAVD

Starting Stage -3.0

Ending Stage 5.0

Stage Increment 0.50   Note: Stage Increment < End Elev - Start Elev

Name

Wet 

Detention 

Pond Bot

Wet Det 

Slopes 

(2:1)

Wet Det 

Slopes 

(4:1 Max)

Lake Maint. 

Area (2% 

Max)

Roadside 

Swales

Area 0.01 0.15 0.20 0.14 0.08

Start Elev -9.50 -9.50 -2.50 3.74 1.85

End Elev 0.00 -2.50 3.90 4.00 3.90

Stage Vert Linear Linear Linear Linear Total

Feet Storage Storage Storage Storage Storage Storage

NAVD Ac-ft Ac-ft Ac-ft Ac-ft Ac-ft Ac-ft

-3.0 0.09 0.47 0.00 0.0 0.0 0.6

-2.5 0.10 0.54 0.00 0.0 0.0 0.6

-2.0 0.11 0.62 0.00 0.0 0.0 0.7

-1.5 0.12 0.70 0.02 0.0 0.0 0.8

-1.0 0.12 0.77 0.04 0.0 0.0 0.9

-0.5 0.13 0.85 0.06 0.0 0.0 1.0

0.0 0.14 0.93 0.10 0.0 0.0 1.2

0.5 0.14 1.01 0.14 0.0 0.0 1.3

1.0 0.15 1.08 0.19 0.0 0.0 1.4

1.5 0.2 1.2 0.3 0.0 0.0 1.6

2.0 0.2 1.2 0.3 0.0 0.0 1.7

2.5 0.2 1.3 0.4 0.0 0.0 1.9

3.0 0.2 1.4 0.5 0.0 0.0 2.1

3.5 0.2 1.5 0.6 0.0 0.1 2.3

4.0 0.2 1.5 0.7 0.0 0.1 2.5

4.5 0.2 1.6 0.8 0.1 0.1 2.8

5.0 0.2 1.7 0.9 0.2 0.2 3.1



Reference Information for Water Quality Loading Calculations

Runoff Coefficients for Different Curve Numbers
From Appendix C of Evaluation of Current Stormwater Design Criteria within the State of Florida

Curve Number

Runoff 

Coefficients

30 0.008 Note: Original values in spreadsheet were from Zone 4 for 0% DCIA

31 0.009           PSL is in Zone 5, so those values are used in this spreadsheet

32 0.010

33 0.010

34 0.011

35 0.012

36 0.013 Table for CN to C Value from Appendix C of Evaluation of Current Stormwater Design Criteria within the State of Florida  for Zone 5:

37 0.014

38 0.016

39 0.017

40 0.018

41 0.019

42 0.021

43 0.022

44 0.024

45 0.025

46 0.027

47 0.029

48 0.030

49 0.032

50 0.034

51 0.036

52 0.038

53 0.040

54 0.042

55 0.044

56 0.047

57 0.049

58 0.052

59 0.054

60 0.057

61 0.060

62 0.063

63 0.067

64 0.070

65 0.073

66 0.077

67 0.081

68 0.085

69 0.089

70 0.093

71 0.098

72 0.104

73 0.109

74 0.115

75 0.120

76 0.127

77 0.135

78 0.142

79 0.150

80 0.157

81 0.167

82 0.178

83 0.188

84 0.199

85 0.209

86 0.226

87 0.242

88 0.259

89 0.275

90 0.292

91 0.323

92 0.353

93 0.384

94 0.414

95 0.445

96 0.501

97 0.558

98 0.614

99 0.614

100 0.614



Reference Information for Water Quality Loading Calculations

Landuse Category from Martin County

BOD TSS TP TN Pb Zn

Medium Density Fixed Single Family 7.9 37.5 0.327 2.07 0.004 0.062

0 7.7 57.5 0.179 1.18 0.005 0.094

0 1.4 8.4 0.055 1.15 0.000 0.000

0 5.2 37.3 0.220 1.64 0.011 0.126

Table 4-17 from Evaluation of Current Stormwater Design Criteria within the State of Florida

by Harvey Harper, dated June 2007:

Martin County Land Use Categories Corresponding Land Use Category from Harvey Harper

Medium Density Fixed Single Family Single-Family

0 Low-Intensity Commercial

0 Undeveloped/Rangeland/Forest

0 Highway

* Values from Table 4-17 of June 2007 Evaluation of Current Stormwater Design Criteria

MEAN EVENT CONCENTRATIONS (mg/L) FOR UNTREATED STORMWATER RUNOFF FROM ERD*

Oxygen Demand & 

Sediment (mg/L)
Nutrients (mg/L)

Heavy Metals 

(mg/L)



Reference Information for Water Quality Loading Calculations

From Evaluation of Current Stormwater Design Criteria within the State of Florida

by Harvey Harper, dated June 2007:



Reference Information for Water Quality Loading Calculations

From Evaluation of Current Stormwater Design Criteria within the State of Florida

by Harvey Harper, dated June 2007:

From Final Report, Baffle Box Effectiveness Monitoring Project, DEP Contract No. S0236

by GPI Southeast, dated January 2010:



Reference Information for Water Quality Loading Calculations

From Published data from various studies for Suntree Technoligies, Inc. for 2nd Generation Baffle Boxes
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