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Table 5-1

Water Quality Monitoring Site Locations

Watershed
Surface Water 

Classification
Site Designation Agency

Marine/ 

Freshwater
Northing Easting

31E ERM Freshwater 760549.91 916736.89

31C ERM Freshwater 760879.83 943443.02

31B ERM Freshwater 802772.09 964368.10

22 ERM Freshwater 828280.34 957602.68

24 ERM Freshwater 820399.97 957270.70

27B ERM Freshwater 802276.58 916052.08

27A ERM Freshwater 802545.25 942880.04

28 ERM Freshwater 760234.13 959303.11

12A ERM Freshwater 882520.57 953672.56

C17S44 SFWMD Freshwater 903830.19 955552.70

16 ERM Freshwater 923477.26 902076.42

15 ERM Freshwater 901986.07 931378.31

92 LRD Freshwater 924685.07 937805.48

81 LRD Freshwater 946081.68 935811.57

38B ERM Freshwater 854963.27 867962.99

37B ERM Freshwater 853637.29 916592.84

C51S155 SFWMD Freshwater 841132.85 964349.43

III (Fresh) 69 LRD Freshwater 947071.77 924822.40

51 LRD Marine 954939.97 948224.55

62 LRD Marine 938898.36 961525.58

72 LRD Marine 946223.78 954573.37

ICWW-N III (Marine) 30 LRD Freshwater 961625.76 961625.76

LWL-1 ERM Marine 913398.12 964095.22

11 ERM Marine 908969.28 962655.71

13 ERM Marine 900706.79 964049.58

LWL-4 ERM Marine 898346.67 970040.36

LWL-8 ERM Marine 856238.64 968284.93

18C ERM Marine 839740.15 969747.03

18D ERM Marine 835593.23 967942.19

LWL-11 ERM Marine 830580.53 967926.64

LWL-13 ERM Marine 819086.28 968516.09

LWL-18 ERM Marine 798402.11 965585.04

1 BC Marine 724863.71 953909.23

2 BC Marine 725864.04 940799.29

3 BC Freshwater 725348.47 917217.65

S39 SFWMD Freshwater 734632.99 888668.58

L-8 III (Fresh) Culv10 SFWMD Freshwater 938859.59 778727.09

S-2 SFWMD Freshwater 860426.94 748850.27

39 ERM Freshwater 855232.20 764581.68

43 ERM Freshwater 847294.87 750036.29

M-Canal CWPB Freshwater 884890.58 908925.59

Control 4 CWPB Freshwater 879672.31 943612.31

Lake Mangonia CWPB Freshwater 875721.42 957872.24

Clear Lake CWPB Freshwater 866387.08 959660.53

C-15 III (Fresh)

C-16 III (Fresh)

C-17 III (Fresh)

C-18 I (Fresh)

C-51 III (Fresh)

Lox
II (Marine)

WPBWS II (Fresh)

LWL-N III (Marine)

LWL-C III (Marine)

ICWW-S III (Marine)

Hillsboro

III (Marine)

III (Fresh)

S-2-6-7 III (Fresh)
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 1 of 44)

SITE 31E SAMPLE 
DATE 11/13/18 1/25/19 3/14/19 5/20/19 7/16/19 9/12/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 See Table 5-3, page 2

Chlorophyll-a (corrected) ug/L 1.1 26.3 17.5 14.6 1.6 24.1 8.1 ≤ 20 AGM

Copper mg/L 0.0013 0.0013 0.0043 0.0062 0.0013 0.0013 See Table 5-3, page 2

Dissolved Oxygen % Saturation 51.8 60.9 69.4 55.6 7.7 31.2 > 38

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.018 0.240 0.018 0.041 0.220 0.053

Nitrogen, nitrate + nitrite mg/L 0.013 0.130 0.013 0.0125 0.013 0.0125

Nitrogen, Total mg/L 1.01 1.53 1.21 1.21 1.71 1.41 1.33 Narrative

Nitrogen, Total Kjeldahl mg/L 1 1.4 1.2 1.2 1.7 1.4

pH None 7.64 7.60 7.60 7.55 8.01 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0700 0.280 0.48 0.410 0.12

Phosphorus, Total mg/L 0.1500 0.2500 0.4000 0.58 0.5900 0.22 0.323 Narrative

Salinity ppth

Specific Conductivity umho/cm 551 628 604 583 564 746 ≤ 1275

Temperature deg C 26.9 19.7 24.2 29.1 30.8 29.3

Total Hardness mg/L 219 242 230 214 217 235

Total Suspended Solids mg/L 8.0 2.5 7.5 2.5 8.9 2.5

Turbidity NTU 0.3 0.9 0.3 4 4.7 3.6 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055 See Table 5-3, page 2

• Metal exceedences are based on hardness

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

C-15 Watershed Monitoring Events

•AGM - Annual Geometric Mean
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 2 of 44)

SITE 31C SAMPLE 
DATE 11/13/18 1/25/19 3/14/19 5/20/19 7/16/19 9/12/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 See Table 5-3, page 2

Chlorophyll-a (corrected) ug/L 3.6 17.6 14.4 21 34.0 8.8 13.4 ≤ 20 AGM

Copper mg/L 0.0013 0.0013 0.0013 0.0062 0.0039 0.0013 See Table 5-3, page 2

Dissolved Oxygen % Saturation 97.6 57.8 67.7 115.0 74.1 69.5 > 38

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.060 0.160 0.064 0.018 0.018 0.098

Nitrogen, nitrate + nitrite mg/L 0.063 0.180 0.032 0.0125 0.013 0.14

Nitrogen, Total mg/L 0.86 1.09 0.92 1.11 1.31 0.76 0.99 Narrative

Nitrogen, Total Kjeldahl mg/L 0.8 0.91 0.89 1.1 1.3 0.62

pH None 7.45 7.42 7.51 7.75 7.80 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0440 0.040 0.073 0.087 0.077

Phosphorus, Total mg/L 0.1000 0.1300 0.0960 0.16 0.1900 0.12 0.129 Narrative

Salinity ppth

Specific Conductivity umho/cm 505 506 506 495 503 497 ≤ 1275

Temperature deg C 28.2 21.8 25.2 29.0 30.6 29.2

Total Hardness mg/L 206 204 187 173 198 197

Total Suspended Solids mg/L 2.5 5.8 2.5 2.5 6.8 2.5

Turbidity NTU 0.3 2.0 0.2 2 3.6 2 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055 See Table 5-3, page 2

• Metal exceedences are based on hardness

 Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

C-15 Watershed Monitoring Events

•AGM - Annual Geometric Mean
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 3 of 44)

SITE 31B SAMPLE 
DATE 11/13/18 1/25/19 3/14/19 5/20/19 7/16/19 9/12/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 See Table 5-3, page 2

Chlorophyll-a (corrected) ug/L 1.1 12.9 12.0 7.7 12.7 20.9 8.4 ≤ 20 AGM

Copper mg/L 0.0013 0.0013 0.0047 0.0061 0.0040 0.0013 See Table 5-3, page 2

Dissolved Oxygen % Saturation 101.0 94.8 75.8 104.6 84.8 59.8 > 38

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.018 0.018 0.018 0.018 0.018 0.220

Nitrogen, nitrate + nitrite mg/L 0.013 0.013 0.013 0.0125 0.013 0.083

Nitrogen, Total mg/L 0.88 0.74 0.06 0.85 1.01 0.96 0.56 Narrative

Nitrogen, Total Kjeldahl mg/L 0.87 0.73 0.043 0.84 1 0.88

pH None 8.03 8.08 7.88 7.99 7.80 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0370 0.002 0.11 0.094 0.14

Phosphorus, Total mg/L 0.0910 0.0670 0.0045 0.17 0.1600 0.21 0.073 Narrative

Salinity ppth

Specific Conductivity umho/cm 444 466 466 480 491 486 ≤ 1275

Temperature deg C 27.4 20.3 23.7 28.7 30.6 28.8

Total Hardness mg/L 186 180 169 165 189 194

Total Suspended Solids mg/L 2.5 2.5 2.5 2.5 2.5 2.5

Turbidity NTU 0.3 1.9 0.3 2 3.2 3 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055 See Table 5-3, page 2

• Metal exceedences are based on hardness

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

•AGM - Annual Geometric Mean

C-15 Watershed Monitoring Events
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 4 of 44)

SITE 22 SAMPLE 
DATE 11/16/18 1/22/19 3/12/19 5/20/19 7/15/19 9/10/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 See Table 5-3, page 1

Chlorophyll-a (corrected) ug/L 1.1 24.7 8.9 20.4 28.3 21.1 12.0 ≤ 20 AGM

Copper mg/L 0.0013 0.0013 0.0013 0.0044 0.0013 0.0013 See Table 5-3, page 8

Dissolved Oxygen % Saturation 64.5 18.6 103.9 137.5 113.7 96.1 > 38

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 See Table 5-3, page 1

Nitrogen, Ammonia mg/L 0.084 0.018 0.018 0.018 0.018 0.018

Nitrogen, nitrate + nitrite mg/L 0.059 0.046 0.013 0.0125 0.013 0.0125

Nitrogen, Total mg/L 0.90 0.96 0.74 0.92 1.11 0.92 0.92 ≤ 2.23 AGM

Nitrogen, Total Kjeldahl mg/L 0.84 0.91 0.73 0.91 1.1 0.91

pH None 7.83 8.47 8.33 8.47 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0210 0.015 0.012 0.0019 0.004 0.0019

Phosphorus, Total mg/L 0.0900 0.0570 0.0540 0.068 0.0640 0.069 0.066 ≤ 0.16 AGM

Salinity ppth

Specific Conductivity umho/cm 512 536 424 405 410 418.1 ≤ 1275

Temperature deg C 25.7 19.4 25.6 29.5 31.5 30.4

Total Hardness mg/L 176 190 152 153 155 167

Total Suspended Solids mg/L 7.0 2.5 2.5 2.5 8.8 6.9

Turbidity NTU 2.4 3.9 2.7 3.5 3.8 3.4 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055 See Table 5-3, page 1

• Metal exceedences are based on hardness

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

C-16 Watershed Monitoring Events

• AGM - Annual Geometric Mean
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 5 of 44)

SITE 24 SAMPLE 
DATE 11/16/18 1/22/19 3/12/19 5/20/19 7/15/19 9/10/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 See Table 5-3, page 1

Chlorophyll-a (corrected) ug/L 1.6 16.1 5.8 17.7 12.7 1.1 5.8 ≤ 20 AGM

Copper mg/L 0.0013 0.0013 0.0028 0.0013 0.0013 0.0013 See Table 5-3, page 1

Dissolved Oxygen % Saturation 100.6 107.3 104.3 128.5 107.4 91.7 > 38

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 See Table 5-3, page 1

Nitrogen, Ammonia mg/L 0.018 0.018 0.018 0.018 0.018 0.018

Nitrogen, nitrate + nitrite mg/L 0.013 0.013 0.013 0.0125 0.013 0.0125

Nitrogen, Total mg/L 0.06 0.06 0.06 0.87 0.06 0.06 0.09 ≤ 2.23 AGM

Nitrogen, Total Kjeldahl mg/L 0.043 0.043 0.043 0.86 0.043 0.043

pH None 8.19 8.28 8.02 8.25 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0019 0.002 0.002 0.0019 0.002 0.0019

Phosphorus, Total mg/L 0.0014 0.0014 0.0052 0.054 0.0014 0.0014 0.003 ≤ 0.16 AGM

Salinity ppth

Specific Conductivity umho/cm 493 541 446 408 380 387 ≤ 1275

Temperature deg C 25.6 19.3 26.0 28.9 31.1 30.3

Total Hardness mg/L 169 193 155 158 128 147

Total Suspended Solids mg/L 7.5 2.5 2.5 2.5 2.5 2.5

Turbidity NTU 6.1 4.9 2.4 4.1 2.0 1.4 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055 See Table 5-3, page 1

• Metal exceedences are based on hardness

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

• AGM - Annual Geometric Mean

C-16 Watershed Monitoring Events
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 6 of 44)

SITE 27B SAMPLE 
DATE 11/13/18 1/25/19 3/14/19 5/20/19 7/16/19 9/12/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 See Table 5-3, page 1

Chlorophyll-a (corrected) ug/L 1.1 28.1 9.4 14.1 25.2 28.4 12.0 ≤ 20 AGM

Copper mg/L 0.0013 0.0013 0.0013 0.004 0.0031 0.0013 See Table 5-3, page 1

Dissolved Oxygen % Saturation 36.7 80.0 39.2 13.3 62.4 12.1 > 38

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 See Table 5-3, page 1

Nitrogen, Ammonia mg/L 0.018 0.018 0.054 0.018 0.078 0.062

Nitrogen, nitrate + nitrite mg/L 0.460 0.390 0.013 0.0125 0.013 0.0125

Nitrogen, Total mg/L 1.56 1.39 1.31 1.01 1.31 1.51 1.34 Narrative

Nitrogen, Total Kjeldahl mg/L 1.1 1 1.3 1 1.3 1.5

pH None 7.62 8.14 7.32 7.88 7.50 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0500 0.039 0.081 0.250 0.23

Phosphorus, Total mg/L 0.0830 0.1300 0.0920 0.16 0.3700 0.35 0.166 Narrative

Salinity ppth

Specific Conductivity umho/cm 556 434 727 504 563 888 ≤ 1275

Temperature deg C 26.9 19.3 23.4 28.2 31.1 29.0

Total Hardness mg/L 214 159 207 201 239 308

Total Suspended Solids mg/L 2.5 7.4 2.5 2.5 8.2 2.5

Turbidity NTU 0.3 13.0 0.3 2.2 4.7 3.1 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055 See Table 5-3, page 1

• Metal exceedences are based on hardness

• AGM - Annual Geometric Mean

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

C-16 Watershed Monitoring Events

MOCK•ROOS Page 51



Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 7 of 44)

SITE 27A SAMPLE 
DATE 11/13/18 1/25/19 3/14/19 5/20/19 7/16/19 9/12/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 See Table 5-3, page 1

Chlorophyll-a (corrected) ug/L 1.1 4.9 1.2 7.8 4.7 14 3.9 ≤ 20 AGM

Copper mg/L 0.0013 0.0013 0.0041 0.0063 0.0031 0.0013 See Table 5-3, page 1

Dissolved Oxygen % Saturation 82.5 100.2 103.0 78.0 77.6 69.8 > 38

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 See Table 5-3, page 1

Nitrogen, Ammonia mg/L 0.018 0.018 0.018 0.018 0.018 0.062

Nitrogen, nitrate + nitrite mg/L 0.065 0.033 0.013 0.0125 0.013 0.068

Nitrogen, Total mg/L 0.74 0.73 0.68 0.06 0.76 1.07 0.51 Narrative

Nitrogen, Total Kjeldahl mg/L 0.67 0.7 0.67 0.043 0.75 1

pH None 7.92 8.31 7.81 8.03 8.17 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0140 0.014 0.0019 0.017 0.11

Phosphorus, Total mg/L 0.0360 0.0270 0.0400 0.0014 0.0610 0.17 0.029 Narrative

Salinity ppth

Specific Conductivity umho/cm 608 491 427 469 370 659 ≤ 1275

Temperature deg C 27.3 20.0 24.3 29.2 31.2 28.9

Total Hardness mg/L 231 175 141 162 148 238

Total Suspended Solids mg/L 2.5 2.5 2.5 2.5 2.5 2.5

Turbidity NTU 0.1 1.2 0.3 1.2 1.7 2.3 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055 See Table 5-3, page 1

• Metal exceedences are based on hardness

•  AGM - Annual Geometric Mean

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule 
criteria for chlorophyll-a.

C-16 Watershed Monitoring Events
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 8 of 44)

SITE 28 SAMPLE 
DATE 11/13/18 1/25/19 3/14/19 5/20/19 7/16/19 9/12/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0036 0.0036 0.0089 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 See Table 5-3, page 1

Chlorophyll-a (corrected) ug/L 1.1 17.1 14.8 11.3 1.1 11.3 5.8 ≤ 20 AGM

Copper mg/L 0.0013 0.0013 0.0013 0.0049 0.0013 0.0013 See Table 5-3, page 1

Dissolved Oxygen % Saturation 96.1 100.7 74.5 90.6 89.2 50.5 > 38

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 See Table 5-3, page 1

Nitrogen, Ammonia mg/L 0.018 0.018 0.018 0.018 0.018 0.018

Nitrogen, nitrate + nitrite mg/L 0.013 0.013 0.013 0.0125 0.013 0.0125

Nitrogen, Total mg/L 0.89 0.69 0.62 0.75 0.06 0.06 0.31 Narrative

Nitrogen, Total Kjeldahl mg/L 0.88 0.68 0.61 0.74 0.043 0.043

pH None 8.07 8.24 7.82 8.08 7.85 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0019 0.025 0.004 0.002 0.0019

Phosphorus, Total mg/L 0.0560 0.0360 0.0890 0.063 0.0033 0.0014 0.019 Narrative

Salinity ppth

Specific Conductivity umho/cm 433 460 454 417 414 424 ≤ 1275

Temperature deg C 26.4 20.1 23.5 29.3 30.3 28.6

Total Hardness mg/L 179 176 168 150 156 170

Total Suspended Solids mg/L 6.5 2.5 2.5 2.5 5.4 2.5

Turbidity NTU 0.3 2.5 0.1 2.8 3.1 1.3 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055 See Table 5-3, page 1

• Metal exceedences are based on hardness

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule 
criteria for chlorophyll-a.

• AGM - Annual Geometric Mean

C-16 Watershed Monitoring Events
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 9 of 44)

SITE 12A SAMPLE 
DATE 11/16/18 1/22/19 3/12/19 5/20/19 7/15/19 9/10/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 See Table 5-3, page 2

Chlorophyll-a (corrected) ug/L 1.1 5.6 8.0 15 18.5 14.2 7.6 ≤ 20 AGM

Copper mg/L 0.0013 0.0013 0.0013 0.0057 0.0013 0.0013 See Table 5-3, page 2

Dissolved Oxygen % Saturation 62.4 83.6 53.3 48.3 87.3 27.9 > 38

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.082 0.018 0.018 0.018 0.018 0.290

Nitrogen, nitrate + nitrite mg/L 0.130 0.140 0.080 0.034 0.013 0.078

Nitrogen, Total mg/L 0.98 0.94 0.88 0.85 1.01 1.28 0.98 Narrative

Nitrogen, Total Kjeldahl mg/L 0.85 0.8 0.8 0.82 1 1.2

pH None 7.68 7.45 7.88 7.75 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0180 0.011 0.013 0.011 0.005 0.0095

Phosphorus, Total mg/L 0.0650 0.0470 0.0650 0.078 0.0820 0.11 0.072 Narrative

Salinity ppth

Specific Conductivity umho/cm 477 542 464 422 487 441.1 ≤ 1275

Temperature deg C 24.8 18.3 25.5 28.7 31.7 29.9

Total Hardness mg/L 173 182 165 149 171 164

Total Suspended Solids mg/L 2.5 2.5 2.5 2.5 9.4 2.5

Turbidity NTU 3.8 2.1 2.6 2.4 3.5 3.3 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055 See Table 5-3, page 2

• Metal exceedences are based on hardness

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

• AGM - Annual Geometric Mean

C-17 Watershed Monitoring Events
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 10 of 44)

SITE C17S44 SAMPLE 
DATE 10/11/18 11/15/18 1/10/19 2/14/19 3/14/19 4/11/19 5/9/19 6/13/19 7/11/19 8/8/19 9/12/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L ≤  0.05

Cadmium mg/L See Table 5-3, page 2

Chlorophyll-a (corrected) ug/L ≤ 20 AGM

Copper mg/L See Table 5-3, page 2

Dissolved Oxygen % Saturation 62.8 57.9 84.9 60.0 73.4 87.8 69.9 64.3 73.0 63.9 73.2 > 38

Fecal Coliform cfu/100mL

Lead mg/L See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.029 0.033 0.026 0.158 0.024 0.008 0.013 0.012 0.003 0.057 0.042

Nitrogen, nitrate + nitrite mg/L 0.005 0.021 0.036 0.162 0.011 0.013 0.005 0.0025 0.003 0.104 0.027

Nitrogen, Total mg/L 0.83 0.77 0.72 1.00 0.69 0.72 0.78 0.75 0.74 0.98 0.68 0.78 Narrative

Nitrogen, Total Kjeldahl mg/L

pH None 7.80 7.90 7.50 7.70 7.80 7.90 7.70 7.60 7.70 7.50 7.60 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0040 0.003 0.002 0.03 0.004 0.003 0.008 0.011 0.010 0.012 0.018

Phosphorus, Total mg/L 0.0440 0.0440 0.0240 0.068 0.0300 0.031 0.0540 0.055 0.0470 0.076 0.0780 0.047 Narrative

Salinity ppth

Specific Conductivity umho/cm 471 468 481 513 459 468 435 432 473 373 467 ≤ 1275

Temperature deg C 28.3 27.2 20.7 22.1 23.4 26.4 27.9 29.8 30.3 29.2 29.2

Total Hardness mg/L

Total Suspended Solids mg/L 6.0 3.0 1.5 3 4.0 3 3.0 1.5 1.5 4 5.0

Turbidity NTU 2.2 1.9 0.9 2.2 1.2 1 2.1 2.3 1.3 2.3 3.4 ≤ 29

Zinc mg/L See Table 5-3, page 2

• Metal exceedences are based on hardness

• Narrative - Shall not cause an imbalance in flora and fauna

C-17 Watershed Monitoring Events

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for 
chlorophyll-a.
• AGM - Annual Geometric Mean
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Table 5-4
Monitoring Data

Reporting Period October 2017 - September 2018
(Page 11 of 44)

SITE 16 SAMPLE 
DATE 11/16/18 1/22/19 3/12/19 5/20/19 7/15/19 9/10/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 ≤  0.01

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 See Table 5-3, page 1

Chlorophyll-a (corrected) ug/L 1.1 1.1 1.1 3.9 17.5 4.4 2.7 ≤ 20 AGM

Copper mg/L 0.0013 0.0013 0.0013 0.0027 0.0013 0.0013 See Table 5-3, page 1

Dissolved Oxygen % Saturation 22.8 70.3 29.5 30.0 38.7 43.5 > 38

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 See Table 5-3, page 1

Nitrogen, Ammonia mg/L 0.065 0.018 0.018 0.018 0.018 0.018

Nitrogen, nitrate + nitrite mg/L 0.044 0.013 0.048 0.0125 0.013 0.0125

Nitrogen, Total mg/L 0.92 0.70 0.88 0.88 1.31 1.21 0.96 ≤ 1.54 AGM

Nitrogen, Total Kjeldahl mg/L 0.88 0.69 0.83 0.87 1.3 1.2

pH None 7.80 7.45 7.56 7.88 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0160 0.002 0.006 0.0047 0.002 0.0039

Phosphorus, Total mg/L 0.0160 0.0100 0.0290 0.032 0.0610 0.056 0.028 ≤ 0.12 mg/l AGM

Salinity ppth

Specific Conductivity umho/cm 499 584 980 486 282 150.1 ≤ 1275

Temperature deg C 23.5 17.3 23.1 27.4 30.5 30.5

Total Hardness mg/L 210 222 214 172 113 53.5

Total Suspended Solids mg/L 2.5 2.5 2.5 2.5 2.5 2.5

Turbidity NTU 0.8 1.7 1.0 1.5 2.8 2 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055 See Table 5-3, page 1

• Metal exceedences are based on hardness
• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

• AGM - Annual Geometric Mean

C-18 Watershed Monitoring Events

• Narrative - Shall not cause an imbalance in flora and fauna
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 12 of 44)

SITE 15 SAMPLE 
DATE 11/16/18 1/22/19 3/12/19 5/20/19 7/15/19 9/10/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 ≤  0.01

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 See Table 5-3, page 1

Chlorophyll-a (corrected) ug/L 1.1 1.1 1.1 3 7.4 2.3 2.0 ≤ 20 AGM

Copper mg/L 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 See Table 5-3, page 1

Dissolved Oxygen % Saturation 29.0 62.8 24.5 29.3 21.2 35.2 > 38

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 See Table 5-3, page 1

Nitrogen, Ammonia mg/L 0.043 0.018 0.038 0.039 0.018 0.018

Nitrogen, nitrate + nitrite mg/L 0.013 0.013 0.013 0.0125 0.013 0.0125

Nitrogen, Total mg/L 0.71 0.72 0.78 0.78 0.74 0.69 0.74 ≤ 1.54 AGM

Nitrogen, Total Kjeldahl mg/L 0.7 0.71 0.77 0.77 0.73 0.68

pH None 7.81 7.20 7.41 7.75 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0130 0.002 0.002 0.0019 0.005 0.0019

Phosphorus, Total mg/L 0.0100 0.0160 0.0160 0.015 0.0180 0.011 0.014 ≤ 0.12 mg/l AGM

Salinity ppth

Specific Conductivity umho/cm 309 345 355 383 387 182.2 ≤ 1275

Temperature deg C 22.4 17.5 23.8 28.4 29.8 29.6

Total Hardness mg/L 128 102 133 134 136 68.7

Total Suspended Solids mg/L 2.5 2.5 2.5 2.5 2.5 2.5

Turbidity NTU 0.6 1.1 0.8 0.9 0.7 0.57 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055 See Table 5-3, page 1

• Metal exceedences are based on hardness

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule 
criteria for chlorophyll-a.
• AGM - Annual Geometric Mean

C-18 Watershed Monitoring Events
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 13 of 44)

Site 92 SAMPLE 
DATE 11/13/18 2/12/19 5/21/19 8/13/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L 190 262 138 114

Arsenic mg/L ≤  0.01

Cadmium mg/L See Table 5-3, page 1

Chlorophyll-a (corrected) ug/L 7.7 2.6 3.1 10.4 5.0 ≤ 20 AGM

Copper mg/L See Table 5-3, page 1

Dissolved Oxygen % Saturation > 38

Fecal Coliform cfu/100mL 31 98 10 10

Lead mg/L See Table 5-3, page 1

Nitrogen, Ammonia mg/L 0.040 0.140 0.080 0.120

Nitrogen, nitrate + nitrite mg/L 0.039 0.109 0.006 0.009

Nitrogen, Total mg/L 0.94 0.81 0.71 0.91 0.84 ≤ 1.54 AGM

Nitrogen, Total Kjeldahl mg/L

pH None 7.28 7.31 7.49 7.51 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0080 0.028 0.007 0.008

Phosphorus, Total mg/L 0.0240 0.0480 0.0200 0.032 0.029 ≤ 0.12 mg/l AGM

Salinity ppth 0.3 0.3 0.2 0.2

Specific Conductivity umho/cm 627 718 474 365.4 ≤ 1275

Temperature deg C 27.2 23.3 29.5 30.9

Total Hardness mg/L

Total Suspended Solids mg/L

Turbidity NTU 2.0 3.2 1.5 2.5 ≤ 29

Zinc mg/L See Table 5-3, page 1

• Metal exceedences are based on hardness
• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule 
criteria for chlorophyll-a.
• AGM - Annual Geometric Mean
• Narrative - Shall not cause an imbalance in flora and fauna

C-18 Watershed Monitoring Events
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 14 of 44)

Site 81 SAMPLE 
DATE 3/12/19 6/11/19 9/9/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L 153 162 70

Arsenic mg/L ≤  0.01

Cadmium mg/L See Table 5-3, page 1

Chlorophyll-a (corrected) ug/L 2.5 11.9 15.8 7.8 ≤ 20 AGM

Copper mg/L See Table 5-3, page 1

Dissolved Oxygen % Saturation > 38

Fecal Coliform cfu/100mL 10 10 31

Lead mg/L See Table 5-3, page 1

Nitrogen, Ammonia mg/L 0.030 0.030 0.060

Nitrogen, nitrate + nitrite mg/L 0.021 0.005 0.010

Nitrogen, Total mg/L 0.82 0.81 1.01 0.87 ≤ 1.54 AGM

Nitrogen, Total Kjeldahl mg/L

pH None 7.96 8.08 7.28 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0050 0.011 0.005

Phosphorus, Total mg/L 0.0160 0.0320 0.0290 0.025 ≤ 0.12 mg/l AGM

Salinity ppth 0.3 0.3 0.1

Specific Conductivity umho/cm 675 537 243 ≤ 1275

Temperature deg C 24.7 31.6 32.1

Total Hardness mg/L

Total Suspended Solids mg/L

Turbidity NTU 0.9 1.6 1.7 ≤ 29

Zinc mg/L See Table 5-3, page 1

• Metal exceedences are based on hardness

C-18 Watershed Monitoring Events

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule 
criteria for chlorophyll-a.
• AGM - Annual Geometric Mean
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 15 of 44)

SITE 38B SAMPLE 
DATE 11/20/18 1/23/19 3/13/19 5/21/19 7/17/19 9/11/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 See Table 5-3, page 2

Chlorophyll-a (corrected) ug/L 1.1 3.7 4.2 8.3 2.1 12.1 3.9 ≤ 20 AGM

Copper mg/L 0.0013 0.0027 0.0013 0.0013 0.0013 0.0013 See Table 5-3, page 2

Dissolved Oxygen % Saturation 63.7 89.1 89.1 70.4 57.8 75.0 > 38

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.018 0.040 0.018 0.018 0.018 0.018

Nitrogen, nitrate + nitrite mg/L 0.260 0.300 0.330 0.0125 0.013 0.0125

Nitrogen, Total mg/L 1.26 1.40 1.33 0.06 1.61 0.06 0.5 Narrative

Nitrogen, Total Kjeldahl mg/L 1 1.1 1 0.043 1.6 0.043

pH None 7.90 8.11 7.92 8.08 8.12 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0620 0.072 0.0019 0.005 0.0019

Phosphorus, Total mg/L 0.0980 0.1300 0.1600 0.0033 0.0920 0.0056 0.039 Narrative

Salinity ppth

Specific Conductivity umho/cm 459.4 465 412 902 1837 452 ≤ 1275

Temperature deg C 24.9 18.2 24.0 29.3 30.3 30.8

Total Hardness mg/L 169 171 165 314 379

Total Suspended Solids mg/L 8.3 15.5 26.6 19.3 2.5

Turbidity NTU 18.6 28.7 36.6 15.5 14.3 50 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055

• Metal exceedences are based on hardness
• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

• AGM - Annual Geometric Mean

C-51 Watershed Monitoring Events

• Narrative - Shall not cause an imbalance in flora and fauna
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 16 of 44)

SITE 37B SAMPLE 
DATE 11/20/18 1/23/19 3/13/19 5/21/19 7/17/19 9/11/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 See Table 5-3, page 2

Chlorophyll-a (corrected) ug/L 1.1 1.1 1.2 10.2 1.1 10.9 2.4 ≤ 20 AGM

Copper mg/L 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 See Table 5-3, page 2

Dissolved Oxygen % Saturation 42.6 87.2 83.7 95.3 77.8 94.9 > 38

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.018 0.018 0.018 0.018 0.018 0.018

Nitrogen, nitrate + nitrite mg/L 0.013 0.013 0.013 0.12 0.013 0.15

Nitrogen, Total mg/L 0.06 0.06 0.06 0.78 0.06 0.87 0.1 Narrative

Nitrogen, Total Kjeldahl mg/L 0.043 0.043 0.043 0.66 0.043 0.72

pH None 7.73 8.62 7.72 8.02 8.06 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0820 0.002 0.0019 0.002 0.0019

Phosphorus, Total mg/L 0.0014 0.0014 0.0046 0.034 0.0034 0.054 0.006 Narrative

Salinity ppth

Specific Conductivity umho/cm 553 431 432 634 559 647 ≤ 1275

Temperature deg C 25.8 18.4 23.8 28.9 31.7 30.6

Total Hardness mg/L 205 157 171 242 233

Total Suspended Solids mg/L 2.5 3.4 28.6 2.5 2.5

Turbidity NTU 7.7 0.1 35.7 1.5 2.9 2.2 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055 See Table 5-3, page 2

• Metal exceedences are based on hardness
• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

• AGM - Annual Geometric Mean

C-51 Watershed Monitoring Events

• Narrative - Shall not cause an imbalance in flora and fauna
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 17 of 44)

SITE C51S155 SAMPLE 
DATE 10/11/18 11/15/18 1/10/19 2/14/19 3/14/19 4/11/19 5/9/19 6/13/19 7/11/19 8/8/19 9/12/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L ≤  0.05

Cadmium mg/L See Table 5-3, page 2

Chlorophyll-a (corrected) ug/L ≤ 20 AGM

Copper mg/L See Table 5-3, page 2

Dissolved Oxygen % Saturation 56.0 51.9 85.3 58.2 82.7 83.8 60.7 65.9 30.3 53.4 74.9 > 38

Fecal Coliform cfu/100mL

Lead mg/L See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.094 0.076 0.028 0.104 0.039 0.019 0.053 0.019 0.088 0.144 0.063

Nitrogen, nitrate + nitrite mg/L 0.209 0.116 0.171 0.26 0.374 0.017 0.048 0.018 0.014 0.118 0.022

Nitrogen, Total mg/L 1.10 0.89 0.95 1.19 1.31 1.02 0.80 0.93 0.90 0.95 0.67 1.0 Narrative

Nitrogen, Total Kjeldahl mg/L

pH None 7.50 8.10 7.50 7.60 7.70 7.90 7.60 7.40 7.50 7.40 7.60 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0480 0.050 0.013 0.018 0.065 0.03 0.014 0.002 0.010 0.008 0.006

Phosphorus, Total mg/L 0.0720 0.0770 0.0490 0.053 0.1180 0.092 0.0520 0.059 0.0580 0.073 0.0840 0.069 Narrative

Salinity ppth

Specific Conductivity umho/cm 692 556 545 1045 439 459 528 653 470 316 454 ≤ 1275

Temperature deg C 28.2 26.2 21.4 21.7 23.1 26.5 27.9 29.8 29.4 28.4 29.6

Total Hardness mg/L

Total Suspended Solids mg/L 3.0 1.5 3.0 1.5 8.0 6 5.0 6 5.0 5 6.0

Turbidity NTU 3.2 1.6 2.1 3 17.8 3.2 5.5 3.8 2.8 5.2 4.2 ≤ 29

Zinc mg/L See Table 5-3, page 2

• Metal exceedences are based on hardness

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule 
criteria for chlorophyll-a.
• AGM - Annual Geometric Mean

C-51 Watershed Monitoring Events
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 18 of 44)

SITE 69 (Lox) SAMPLE 
DATE 10/9/18 11/13/18 1/14/19 2/12/19 3/12/19 4/10/19 5/21/19 6/11/19 7/16/19 8/13/19 9/9/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L 152 205 185 165 195 209 170 201 160 138 106

Arsenic mg/L ≤  0.05

Cadmium mg/L See Table 5-3, page 2

Chlorophyll-a (corrected) ug/L 3.5 2.6 8.4 3.9 1.6 1.3 2.6 2.7 7.5 8.3 6.5 3.7 ≤ 20 AGM

Copper mg/L See Table 5-3, page 2

Dissolved Oxygen % Saturation 42.0 57.9 66.8 51.7 51.4 57.4 52.9 46.6 45.3 39.6 > 38

Fecal Coliform cfu/100mL 10 74 41 52 10 20 20 31 41 10 10

Lead mg/L See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.030 0.060 0.030 0.080 0.060 0.050 0.070 0.060 0.080 0.180 0.180

Nitrogen, nitrate + nitrite mg/L 0.072 0.081 0.033 0.058 0.058 0.048 0.030 0.028 0.049 0.042 0.061

Nitrogen, Total mg/L 0.77 0.78 0.93 0.96 1.26 0.65 0.73 0.73 0.85 0.94 1.16 0.9 Narrative

Nitrogen, Total Kjeldahl mg/L 0.7 0.7 0.9 0.9 1.2 0.6 0.7 0.7 0.8 0.9 1.1

pH None 7.08 7.29 6.89 7.48 7.46 7.57 7.52 7.45 7.19 7.40 6.98 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0220 0.010 0.008 0.012 0.015 0.018 0.013 0.019 0.011 0.008 0.023

Phosphorus, Total mg/L 0.0340 0.0290 0.0240 0.03 0.0260 0.027 0.0300 0.026 0.0350 0.048 0.0730 0.033 Narrative

Salinity ppth 0.2 0.3 0.3 0.3 0.5 0.5 0.3 0.3 0.3 0.2 0.2

Specific Conductivity umho/cm 479 677 561.6 453 1033 1009 561 701 540 446.6 363 ≤ 1275

Temperature deg C 27.9 26.3 20.6 22.7 24.0 25.5 28.5 29.2 31.3 30.1 30.8

Total Hardness mg/L

Total Suspended Solids mg/L 1.4 1.3 2.1 1.6 1.0 1.5 1.2 1.1 2.0 4.9 4.6

Turbidity NTU 2.1 1.8 1.8 1.6 1.6 1.5 1.5 1.2 1.8 5.5 3.7 ≤ 29

Zinc mg/L See Table 5-3, page 2

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for 
chlorophyll-a.
• AGM - Annual Geometric Mean     

Loxahatchee River Watershed Monitoring Events
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 19 of 44)

SITE 51 (Lox) SAMPLE 
DATE 10/8/18 1/15/19 4/9/19 7/15/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L 118 138 135 129

Arsenic mg/L ≤  0.05

Cadmium mg/L ≤ 0.0088

Chlorophyll-a (corrected) ug/L 5.4 2.8 3.6 3.5 3.7 ≤ 4 AGM

Copper mg/L ≤ 0.0037

Dissolved Oxygen % Saturation 96.1 89.0 88.0 89.7 > 42

Fecal Coliform cfu/100mL 10 10 10 10

Lead mg/L See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.080 0.030 0.030 0.030

Nitrogen, nitrate + nitrite mg/L 0.005 0.006 0.005 0.005

Nitrogen, Total mg/L 0.31 0.21 0.21 0.40 0.27 ≤ .8 AGM

Nitrogen, Total Kjeldahl mg/L 0.3 0.2 0.2 0.4

pH None 7.87 7.75 7.81 7.67 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0080 0.006 0.005 0.006

Phosphorus, Total mg/L 0.0250 0.0220 0.0230 0.02 0.022 ≤ .03 AGM

Salinity ppth 27.9 33.5 32.3 30.9

Specific Conductivity umho/cm 53518.7 50997.9 49378.7 47682.9 None

Temperature deg C 27.9 20.8 26.2 30.7

Total Hardness mg/L

Total Suspended Solids mg/L 12.9 14.7 7.6 5.1

Turbidity NTU 4.4 5.7 5.8 2.6 ≤ 29

Zinc mg/L See Table 5-3, page 2

Loxahatchee River Watershed Monitoring Events

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for 
chlorophyll-a.
• AGM - Annual Geometric Mean    
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 20 of 44)

SITE 62 (Lox) SAMPLE 
DATE 10/9/18 11/19/18 1/14/19 2/12/19 3/12/19 4/10/19 5/21/19 6/11/19 7/16/19 8/13/19 9/9/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L 135 163 176 158 165 173 146 169 151 125 89

Arsenic mg/L ≤  0.05

Cadmium mg/L ≤ 0.0088

Chlorophyll-a (corrected) ug/L 7.9 5.3 10.4 5.8 8.6 5.9 5.4 6 8.0 4.2 2.2 5.9 ≤ 5.5 AGM

Copper mg/L <0.0037

Dissolved Oxygen % Saturation 84.0 58.7 76.1 77.7 77.1 74.9 68.9 62.4 71.5 48.4 43.3 > 42

Fecal Coliform cfu/100mL 10 134 96 52 41 63 41 86 120 201 97 ≤ 43 cfu/100ml

Lead mg/L ≤ 0.0085

Nitrogen, Ammonia mg/L 0.050 0.030 0.030 0.070 0.030 0.030 0.050 0.050 0.050 0.100 0.090

Nitrogen, nitrate + nitrite mg/L 0.005 0.111 0.042 0.075 0.040 0.012 0.014 0.064 0.033 0.086 0.092

Nitrogen, Total mg/L 0.61 0.81 0.44 0.58 0.74 0.41 0.41 0.96 0.73 1.19 1.19 0.69 ≤ 1.26 AGM

Nitrogen, Total Kjeldahl mg/L 0.6 0.7 0.4 0.5 0.7 0.4 0.4 0.9 0.7 1.1 1.1

pH None 7.67 7.25 7.77 7.70 7.68 7.71 7.71 7.42 7.69 7.32 7.29 6.5 to 8.5

Phosphorus, orthophosphate mg/L 0.0270 0.034 0.025 0.027 0.029 0.03 0.025 0.05 0.028 0.046 0.050

Phosphorus, Total mg/L 0.0460 0.0520 0.0410 0.045 0.0460 0.045 0.0440 0.066 0.0530 0.078 0.0920 0.053 ≤ 0.075 AGM

Salinity ppth 18.7 13.4 14.9 6.1 15.1 15.1 14.7 8.1 10.8 3.1 0.3

Specific Conductivity umho/cm 30343.1 22367 24377.5 10722 24775.8 24859 24352.1 14081.6 18411.2 5705.1 611.7 None

Temperature deg C 27.5 24.9 20.1 23.1 24.3 25.5 28.8 29.3 31.7 29.8 29.8

Total Hardness mg/L

Total Suspended Solids mg/L 5.6 7.4 6.8 4 4.4 4.8 7.1 5.1 3.4 2.9 2.9

Turbidity NTU 3.4 3.8 3.1 3.1 2.8 3.6 4.6 4.1 3.0 3.1 2.9 ≤ 29

Zinc mg/L ≤ 0.086

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for 
chlorophyll-a.
• AGM - Annual Geometric Mean    

Loxahatchee River Watershed Monitoring Events (Marine)
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 21 of 44)

SITE 72 SAMPLE 
DATE 10/9/18 11/13/18 1/14/19 2/12/19 3/12/19 4/10/19 5/21/19 6/11/19 7/15/19 8/13/19 9/9/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L 131 128 132 144 141 131 142 124 141 123 95
Arsenic mg/L ≤  0.05

Cadmium mg/L ≤ 0.0088
Chlorophyll-a (corrected) ug/L 10.6 5.4 8.9 13.2 11.9 5.3 13.0 27.1 9.7 12.4 3.0 9.5 ≤ 5.5 AGM

Copper mg/L <0.0037
Dissolved Oxygen % Saturation 81.7 60.5 83.5 89.7 95.3 70.3 81.3 104.1 84.6 63.6 66.5 > 42

Fecal Coliform cfu/100mL 84 556 203 789 160 74 84 122 135 122 41 ≤ 43 cfu/100ml
Lead mg/L ≤ 0.0085

Nitrogen, Ammonia mg/L 0.030 0.220 0.320 0.070 0.040 0.140 0.340 0.060 0.030 0.080 0.200
Nitrogen, nitrate + nitrite mg/L 0.006 0.033 0.041 0.038 0.016 0.013 0.005 0.009 0.005 0.026 0.024

Nitrogen, Total mg/L 0.41 0.53 0.54 0.54 0.62 0.51 0.51 0.71 0.60 0.63 0.92 0.58 ≤ 1.26 AGM
Nitrogen, Total Kjeldahl mg/L 0.4 0.5 0.5 0.5 0.6 0.5 0.5 0.7 0.6 0.6 0.9

pH None 7.70 7.55 7.83 7.80 7.82 7.77 7.90 7.63 7.72 7.82 7.70 6.5 to 8.5
Phosphorus, orthophosphate mg/L 0.0140 0.007 0.012 0.009 0.005 0.015 0.008 0.009 0.011 0.011 0.017

Phosphorus, Total mg/L 0.0420 0.0440 0.0280 0.033 0.0290 0.034 0.0380 0.042 0.0310 0.04 0.0360 0.036 ≤ 0.075 AGM
Salinity ppth 26.7 29.7 32.5 13.7 29.4 32 25.9 31.3 20.7 29.6 21.5

Specific Conductivity umho/cm 41714.6 45904.7 49567.3 22710.9 45369.8 48938.4 40671.2 48176.8 33304.2 45954 34478.1 None
Temperature deg C 27.3 26.5 21.0 23.7 25.2 25.1 29.2 29.6 31.1 30.3 30.0

Total Hardness mg/L
Total Suspended Solids mg/L 9.8 5.8 12.3 11.1 5.1 5.2 4.9 17.1 4.5 4.8 5.1

Turbidity NTU 3.1 2.9 4.0 2.8 3.0 3 2.8 3.2 2.7 2.4 3.6 ≤ 29
Zinc mg/L ≤ 0.086

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for 
chlorophyll-a.

• AGM - Annual Geometric Mean                • Narrative - Shall not cause an imbalance in flora and fauna

Loxahatchee River Watershed Monitoring Events (Marine)
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 22 of 44)

SITE 30 (Lox) SAMPLE 
DATE 10/16/18 11/7/18 1/15/19 4/9/19 7/15/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L 126 128 128 130

Arsenic mg/L ≤  0.05

Cadmium mg/L ≤ 0.0088

Chlorophyll-a (corrected) ug/L 4.2 2.8 2.9 3.9 5.6 3.8 ≤ 4.7 AGM

Copper mg/L <0.0037

Dissolved Oxygen % Saturation 76.2 91.7 85.2 81.4 > 42

Fecal Coliform cfu/100mL 20 10 10 10 ≤ 130 cfu/100ml

Lead mg/L ≤ 0.0085

Nitrogen, Ammonia mg/L

Nitrogen, nitrate + nitrite mg/L 0.026 0.014 0.009 0.005

Nitrogen, Total mg/L 0.33 0.21 0.31 0.30 0.28 ≤ 0.66 AGM

Nitrogen, Total Kjeldahl mg/L 0.3 0.2 0.3 0.3

pH None 7.56 7.87 7.70 7.48 6.5 to 8.5

Phosphorus, orthophosphate mg/L 0.0160 0.006 0.005 0.006

Phosphorus, Total mg/L 0.0360 0.0190 0.021 0.0260 0.025 ≤ 0.035 AGM

Salinity ppth 28.4 34.9 31.3 31

Specific Conductivity umho/cm 50358.1 52836.3 48135.1 47902.7 None

Temperature deg C 28.4 21.2 26.3 31.7

Total Hardness mg/L

Total Suspended Solids mg/L 10.0 13.7 5.5 6.1

Turbidity NTU 4.8 3.8 3.3 2.2 ≤ 29

Zinc mg/L ≤ 0.086

ICWW-N Watershed Monitoring Events

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule 
criteria for chlorophyll-a.
• AGM - Annual Geometric Mean                     • Narrative - Shall not cause an imbalance in flora and fauna
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 23 of 44)

SITE LWL-1 SAMPLE 
DATE 10/24/18 11/8/18 3/7/19 4/4/19 5/30/19 6/26/19 7/25/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L ≤  0.05

Cadmium mg/L ≤ 0.0088

Chlorophyll-a (corrected) ug/L 9.6 4.6 14.5 3.53 2.4 1.78 3.2 4.4 ≤ 2.9 AGM

Copper mg/L ≤ 0.0037

Dissolved Oxygen % Saturation 100.3 85.7 119.0 107.1 106.0 100.6 89.5 > 42

Fecal Coliform cfu/100mL

Lead mg/L ≤ 0.0085

Nitrogen, Ammonia mg/L 0.005 0.003 0.005 0.005 0.011

Nitrogen, nitrate + nitrite mg/L 0.003 0.019 0.003 0.0025 0.003 0.005 0.003

Nitrogen, Total mg/L 0.39 0.32 0.33 0.26 0.39 0.28 0.36 0.33 ≤ 0.54 AGM

Nitrogen, Total Kjeldahl mg/L

pH None 7.80 7.70 7.70 8.00 8.10 8.10 8.00 6.5 to 8.5

Phosphorus, orthophosphate mg/L 0.0110 0.019 0.010 0.001 0.011 0.004 0.010

Phosphorus, Total mg/L 0.0450 0.0390 0.0420 0.023 0.0370 0.021 0.0330 0.033 ≤ 0.044 AGM

Salinity ppth 31.4 32.5 29.7 29.8 32.6 31 33.6

Specific Conductivity umho/cm 48319 49731 45797 45958 49951 47842 51427 None

Temperature deg C 28.7 27.4 24.4 24.9 30.2 32.0 30.9

Total Hardness mg/L

Total Suspended Solids mg/L 7.0 8.0 7.0 8 4.0 10 5.0

Turbidity NTU 1.9 0.8 1.6 1.2 0.8 0.8 0.9 ≤ 29

Zinc mg/L ≤ 0.086

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule 
criteria for chlorophyll-a.
• AGM - Annual Geometric Mean

Lake Worth Lagoon North Watershed Monitoring Events (Marine)
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 24 of 44)

SITE 11 SAMPLE 
DATE 10/24/18 11/8/18 3/7/19 4/4/19 5/30/19 6/26/19 7/25/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0071 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 ≤ 0.0088

Chlorophyll-a (corrected) ug/L 1.1 1.1 1.1 8.2 3.5 1.1 1.1 1.729 ≤ 2.9 AGM

Copper mg/L 0.0054 0.0013 0.0038 0.0013 ≤ 0.0037

Dissolved Oxygen % Saturation 90.0 85.0 97.8 89.6 97.8 100.4 91.5 > 42

Fecal Coliform cfu/100mL

Lead mg/L 0.0046 0.0046 0.0023 0.0023 ≤ 0.0085

Nitrogen, Ammonia mg/L 0.018 0.018 0.018 0.018 0.018 0.018 0.018

Nitrogen, nitrate + nitrite mg/L 0.013 0.041 0.013 0.0125 0.013 0.0125 0.013

Nitrogen, Total mg/L 0.38 0.35 0.22 0.36 0.25 0.31 0.18 0.29 ≤ 0.54 AGM

Nitrogen, Total Kjeldahl mg/L 0.37 0.31 0.21 0.35 0.24 0.3 0.17

pH None 7.73 7.73 7.67 7.85 7.87 8.14 8.23 6.5 to 8.5

Phosphorus, orthophosphate mg/L 0.0320 0.038 0.028 0.026 0.032 0.024 0.040

Phosphorus, Total mg/L 0.0690 0.0540 0.0480 0.045 0.047 0.0520 0.052 ≤ 0.044 AGM

Salinity ppth 31.26 33.91

Specific Conductivity umho/cm 49664 50368 47050 46471 52243 48245 51799 None

Temperature deg C 27.8 27.5 23.5 24.8 29.2 31.6 30.1

Total Hardness mg/L 4680

Total Suspended Solids mg/L

Turbidity NTU 4.6 4.7 1.5 2.2 1.0 1 1.6 ≤ 29

Zinc mg/L 0.0110 0.0055 0.0055 0.0055 ≤ 0.086

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule 
criteria for chlorophyll-a.

• AGM - Annual Geometric Mean

Lake Worth Lagoon North Watershed Monitoring Events (Marine)
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 25 of 44)

SITE 13 SAMPLE 
DATE 10/24/18 11/8/18 3/7/19 4/4/19 5/30/19 6/26/19 7/25/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0071 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 ≤ 0.0088

Chlorophyll-a (corrected) ug/L 4.5 1.1 5.7 4.4 3.4 4.1 1.1 2.9 ≤ 2.9 AGM

Copper mg/L 0.0058 0.0013 0.0044 0.0013 ≤ 0.0037

Dissolved Oxygen % Saturation 86.4 90.8 105.3 99.4 93.5 103.5 88.5 > 42

Fecal Coliform cfu/100mL

Lead mg/L 0.0183 0.0046 0.0050 0.0023 ≤ 0.0085

Nitrogen, Ammonia mg/L 0.018 0.018 0.018 0.018 0.018 0.085 0.018

Nitrogen, nitrate + nitrite mg/L 0.026 0.013 0.013 0.0125 0.013 0.0125 0.013

Nitrogen, Total mg/L 0.41 0.29 0.30 0.28 0.36 0.36 0.20 0.31 ≤ 0.54 AGM

Nitrogen, Total Kjeldahl mg/L 0.38 0.28 0.29 0.27 0.35 0.35 0.19

pH None 7.80 7.79 8.13 8.12 8.04 8.07 8.28 6.5 to 8.5

Phosphorus, orthophosphate mg/L 0.0280 0.030 0.022 0.028 0.031 0.029 0.040

Phosphorus, Total mg/L 0.0400 0.0490 0.0480 0.046 0.046 0.0490 0.046 ≤ 0.044 AGM

Salinity ppth 31.29 33.65

Specific Conductivity umho/cm 43904 47470 41831 40245 49511 48294 51420 None

Temperature deg C 28.4 27.7 24.3 25.3 29.4 31.7 29.8

Total Hardness mg/L 5840

Total Suspended Solids mg/L

Turbidity NTU 5.0 5.6 2.2 1.7 1.4 1.2 7.1 ≤ 29

Zinc mg/L 0.0110 0.0055 0.0055 0.0055 ≤ 0.086

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule 
criteria for chlorophyll-a.

• AGM - Annual Geometric Mean

Lake Worth Lagoon North Watershed Monitoring Events (Marine)
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 26 of 44)

SITE LWL-4 SAMPLE 
DATE 10/24/18 11/8/18 3/7/19 4/4/19 5/30/19 6/26/19 7/25/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L ≤  0.05

Cadmium mg/L ≤ 0.0088

Chlorophyll-a (corrected) ug/L 3.4 2.0 1.5 2.13 1.1 2.02 1.3 1.8 ≤ 2.9 AGM

Copper mg/L ≤ 0.0037

Dissolved Oxygen % Saturation 110.2 105.4 102.0 105.3 105.8 104.0 72.5 99.9 > 42

Fecal Coliform cfu/100mL

Lead mg/L ≤ 0.0085

Nitrogen, Ammonia mg/L 0.005 0.008 0.006 0.003 0.005 0.003 0.025 0.006

Nitrogen, nitrate + nitrite mg/L 0.005 0.005 0.005 0.0025 0.005 0.0025 0.005 0.004

Nitrogen, Total mg/L 0.24 0.23 0.22 0.21 0.22 0.31 0.29 0.24 ≤ 0.54 AGM

Nitrogen, Total Kjeldahl mg/L

pH None 7.90 7.90 8.30 8.10 8.10 8.20 7.90 8.06 6.5 to 8.5

Phosphorus, orthophosphate mg/L 0.0020 0.004 0.002 0.002 0.002 0.001 0.005 0.002

Phosphorus, Total mg/L 0.0210 0.0200 0.0160 0.017 0.0140 0.02 0.0210 0.018 ≤ 0.044 AGM

Salinity ppth 33.6 34.4 32 33 36 33.1 34.5 33.78

Specific Conductivity umho/cm 51318 52392 48841 50297 54612 50717 52504 51497 None

Temperature deg C 27.6 27.9 21.6 24.5 29.2 30.6 29.1 27.0

Total Hardness mg/L

Total Suspended Solids mg/L 4.0 8.0 9.0 8 7.0 6 7.0 6.8

Turbidity NTU 1.6 1.8 1.0 2.3 1.0 1.6 1.3 1.5 ≤ 29

Zinc mg/L ≤ 0.086

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule 
criteria for chlorophyll-a.
• AGM - Annual Geometric Mean

Lake Worth Lagoon North Watershed Monitoring Events (Marine)
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 27 of 44)

SITE LWL-8 SAMPLE 
DATE 10/23/18 11/7/18 1/30/19 4/3/19 5/29/19 6/26/19 7/24/19 8/28/19 AGM or 

%>TPTV
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L ≤  0.05

Cadmium mg/L ≤ 0.0088

Chlorophyll-a (corrected) ug/L 9.3 5.4 5.2 7 3.8 3.28 5.2 10.9 13% ≤ 10.2 TPTV

Copper mg/L ≤ 0.0037

Dissolved Oxygen % Saturation 99.5 94.1 97.8 97.8 101.6 87.8 75.6 100.3 > 42

Fecal Coliform cfu/100mL

Lead mg/L ≤ 0.0085

Nitrogen, Ammonia mg/L 0.008 0.020 0.022 0.009 0.013 0.008 0.025 0.024

Nitrogen, nitrate + nitrite mg/L 0.007 0.022 0.058 0.005 0.005 0.005 0.005 0.031

Nitrogen, Total mg/L 0.44 0.40 0.42 0.41 0.38 0.32 0.53 0.47 0.42 ≤ 0.66 AGM

Nitrogen, Total Kjeldahl mg/L

pH None 7.80 7.80 7.90 8.20 8.00 8.20 8.10 7.90 6.5 to 8.5

Phosphorus, orthophosphate mg/L 0.0180 0.016 0.012 0.008 0.008 0.01 0.008 0.016

Phosphorus, Total mg/L 0.0450 0.0560 0.0360 0.039 0.0360 0.035 0.0550 0.053 0.044 ≤ 0.049 AGM

Salinity ppth 29.5 33.3 31.8 25.7 29.9 26.8 27.7 24.2

Specific Conductivity umho/cm 45695 50836 48952 40274 46320 42028 43229 38338 None

Temperature deg C 27.5 27.9 18.2 24.7 29.2 31.8 30.3 31.7

Total Hardness mg/L

Total Suspended Solids mg/L 9.0 17.0 8.0 10 8.0 10 12.0 19

Turbidity NTU 3.9 9.3 5.3 5.5 2.0 3 7.6 5.9 ≤ 29

Zinc mg/L ≤ 0.086

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule 
criteria for chlorophyll-a.

Lake Worth Lagoon Central Watershed Monitoring Events (Marine)

• AGM - Annual Geometric Mean        • Narrative - Shall not cause an imbalance in flora and fauna

• TPTV - Ten Percent Threshold Value
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 28 of 44)

SITE 18C SAMPLE 
DATE 10/23/18 11/7/18 1/30/19 4/3/19 5/29/19 6/26/19 7/24/19 8/28/19 AGM or 

%>TPTV
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0071 0.0076 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 ≤ 0.0088

Chlorophyll-a (corrected) ug/L 5.6 1.1 1.1 8 8.3 1.1 1.1 11.7 13% ≤ 10.2 TPTV

Copper mg/L 0.0013 0.0013 0.0013 0.0013 0.0123 ≤ 0.0037

Dissolved Oxygen % Saturation 90.8 85.0 99.9 96.8 80.0 93.1 73.5 77.1 > 42

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0095 0.0023 0.0046 0.0023 ≤ 0.0085

Nitrogen, Ammonia mg/L 0.018 0.018 0.018 0.018 0.018 0.018 0.036 0.051

Nitrogen, nitrate + nitrite mg/L 0.013 0.041 0.072 0.0125 0.013 0.0125 0.013 0.033

Nitrogen, Total mg/L 0.48 0.44 0.65 0.70 0.51 0.57 0.56 0.08 0.432 ≤ 0.66 AGM

Nitrogen, Total Kjeldahl mg/L 0.47 0.4 0.58 0.69 0.5 0.56 0.55 0.043

pH None 7.60 7.73 7.67 8.26 7.77 8.14 7.90 7.63 6.5 to 8.5

Phosphorus, orthophosphate mg/L 0.0510 0.053 0.042 0.027 0.035 0.028 0.040 0.044

Phosphorus, Total mg/L 0.0590 0.0840 0.0740 0.068 0.082 0.1200 0.14 0.086 ≤ 0.049 AGM

Salinity ppth 24.72 28.05 21.36

Specific Conductivity umho/cm 45716 49344 46074 37936 48350 39186 43756 38977 None

Temperature deg C 27.7 27.9 19.2 25.1 28.3 31.6 30.8 32.8

Total Hardness mg/L 4590 4800

Total Suspended Solids mg/L

Turbidity NTU 15.4 18.7 0.2 7.2 10.2 6.5 19.5 21.6 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 ≤ 0.086

• AGM - Annual Geometric Mean

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

Lake Worth Lagoon Central Watershed Monitoring Events (Marine)

• TPTV - Ten Percent Threshold Value
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 29 of 44)

SITE 18D SAMPLE 
DATE 10/23/18 11/7/18 1/30/19 4/3/19 5/29/19 6/26/19 7/24/19 8/28/19 AGM or 

%>TPTV
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0178 0.0078 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 ≤ 0.0088

Chlorophyll-a (corrected) ug/L 1.1 1.1 1.1 6.5 7.7 5.9 1.1 15.9 13% ≤ 10.2 TPTV

Copper mg/L 0.0013 0.0013 0.0013 0.0013 0.0088 ≤ 0.0037

Dissolved Oxygen % Saturation 99.4 86.7 98.3 96.0 84.3 95.7 84.0 92.8 > 42

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0097 0.0047 0.0046 0.0023 ≤ 0.0085

Nitrogen, Ammonia mg/L 0.018 0.044 0.018 0.018 0.018 0.018 0.018 0.018

Nitrogen, nitrate + nitrite mg/L 0.013 0.035 0.070 0.0125 0.013 0.0125 0.013 0.0125

Nitrogen, Total mg/L 0.46 0.49 0.62 0.39 0.47 0.40 0.30 0.32 0.422 ≤ 0.66 AGM

Nitrogen, Total Kjeldahl mg/L 0.45 0.45 0.55 0.38 0.46 0.39 0.29 0.31

pH None 7.73 7.72 7.77 8.19 7.88 8.06 8.20 7.83 6.5 to 8.5

Phosphorus, orthophosphate mg/L 0.0440 0.046 0.037 0.041 0.030 0.024 0.034 0.027

Phosphorus, Total mg/L 0.0600 0.0770 0.0650 0.041 0.061 0.0710 0.073 0.063 ≤ 0.049 AGM

Salinity ppth 24.24 30.15 24.88

Specific Conductivity umho/cm 46264 49150 45848 37074 48644 38456 46667 44320 None

Temperature deg C 27.8 27.5 18.6 25.6 28.2 31.8 30.7 31.6

Total Hardness mg/L 4340 5440

Total Suspended Solids mg/L

Turbidity NTU 12.5 18.6 3.9 9.1 6.2 5.2 7.6 7.5 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 ≤ 0.086

• AGM - Annual Geometric Mean

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

Lake Worth Lagoon Central Watershed Monitoring Events (Marine)

• TPTV - Ten Percent Threshold Value
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 30 of 44)

SITE LWL-11 SAMPLE 
DATE 10/23/18 11/7/18 1/30/19 4/3/19 5/29/19 6/26/19 7/24/19 8/28/19 AGM or 

%>TPTV
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L ≤  0.05

Cadmium mg/L ≤ 0.0088

Chlorophyll-a (corrected) ug/L 10.0 9.4 5.9 9.18 4.7 5.21 4.8 14.2 13% ≤ 10.2 TPTV

Copper mg/L ≤ 0.0037

Dissolved Oxygen % Saturation 97.1 93.7 98.8 96.5 94.3 80.8 89.6 115.0 > 42

Fecal Coliform cfu/100mL

Lead mg/L ≤ 0.0085

Nitrogen, Ammonia mg/L 0.005 0.003 0.005 0.006

Nitrogen, nitrate + nitrite mg/L 0.003 0.029 0.064 0.0025 0.003 0.0025 0.005 0.005

Nitrogen, Total mg/L 0.39 0.49 0.45 0.46 0.38 0.46 0.34 0.46 0.43 ≤ 0.66 AGM

Nitrogen, Total Kjeldahl mg/L

pH None 7.80 7.80 7.70 8.10 7.90 8.10 8.00 8.00 6.5 to 8.5

Phosphorus, orthophosphate mg/L 0.0120 0.016 0.014 0.009 0.004 0.005 0.002 0.008

Phosphorus, Total mg/L 0.0420 0.0560 0.0390 0.042 0.0380 0.036 0.0370 0.048 0.042 ≤ 0.049 AGM

Salinity ppth 31 32.1 29.7 26.7 33.2 26.4 31.8 23.7

Specific Conductivity umho/cm 47690 49202 45782 41706 50718 41466 48877 37590 None

Temperature deg C 27.5 27.6 18.5 25.1 29.1 31.4 30.3 31.6

Total Hardness mg/L

Total Suspended Solids mg/L 11.0 13.0 12.0 13 14.0 7 8.0 8

Turbidity NTU 5.0 7.5 6.3 5.9 6.9 3.7 4.1 0.1 ≤ 29

Zinc mg/L ≤ 0.086

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

Lake Worth Lagoon Central Watershed Monitoring Events (Marine)

• AGM - Annual Geometric Mean
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 31 of 44)

SITE LWL-13 SAMPLE 
DATE 11/6/18 1/29/19 3/5/19 4/2/19 5/28/19 6/25/19 8/27/19 AGM

Numeric Surface Water Quality 
Standard Criteria

PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L ≤  0.05

Cadmium mg/L ≤ 0.0088

Chlorophyll-a (corrected) ug/L 8.0 3.2 14.3 2.72 2.5 2.85 6.1 4.6 ≤ 5.7 AGM

Copper mg/L ≤ 0.0037

Dissolved Oxygen % Saturation 83.9 96.9 134.7 101.2 97.9 88.0 95.0 > 42

Fecal Coliform cfu/100mL

Lead mg/L ≤ 0.0085

Nitrogen, Ammonia mg/L 0.030 0.054 0.007 0.003 0.005 0.005 0.003

Nitrogen, nitrate + nitrite mg/L 0.020 0.055 0.005 0.0025 0.005 0.005 0.003

Nitrogen, Total mg/L 0.40 0.38 0.43 0.24 0.26 0.32 0.43 0.34 ≤ 0.59 AGM

Nitrogen, Total Kjeldahl mg/L

pH None 7.80 7.80 8.70 8.20 8.00 8.10 8.10 6.5 to 8.5

Phosphorus, orthophosphate mg/L 0.0110 0.012 0.002 0.004 0.002 0.002 0.009

Phosphorus, Total mg/L 0.0420 0.0320 0.0300 0.021 0.0250 0.03 0.0440 0.031 ≤ 0.050 AGM

Salinity ppth 32.5 29.6 18.3 31.5 32.8 28.8 26.2

Specific Conductivity umho/cm 49744 45561 29583 48304 50246 44726 41141 None

Temperature deg C 26.7 17.8 26.7 25.7 28.7 30.7 30.6

Total Hardness mg/L

Total Suspended Solids mg/L 14.0 10.0 6.0 7 11.0 19 8.0

Turbidity NTU 3.8 4.0 2.6 2.4 1.5 2.4 3.3 ≤ 29

Zinc mg/L ≤ 0.086

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

ICWW-S Watershed Monitoring Events (Marine)

• AGM - Annual Geometric Mean
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 32 of 44)

SITE LWL-18 SAMPLE 
DATE 11/6/18 1/29/19 3/5/19 4/2/19 5/28/19 6/25/19 8/27/19 Geometric 

Mean
Numeric Surface Water 

Quality Standard Criteria
PARAMETER UNITS

Alkalinity mg/L
Arsenic mg/L ≤  0.05

Cadmium mg/L ≤ 0.0088
Chlorophyll-a (corrected) ug/L 5.2 2.2 23.8 10.1 9.8 6.58 9.2 7.7 ≤ 5.7 AGM

Copper mg/L ≤ 0.0037
Dissolved Oxygen % Saturation 83.1 93.9 120.4 89.1 82.9 74.4 117.6 > 42

Fecal Coliform cfu/100mL
Lead mg/L ≤ 0.0085

Nitrogen, Ammonia mg/L 0.027 0.034 0.013 0.015 0.018 0.010 0.006
Nitrogen, nitrate + nitrite mg/L 0.042 0.032 0.016 0.021 0.003 0.0025 0.016

Nitrogen, Total mg/L 0.35 0.33 0.48 0.40 0.42 0.62 0.15 0.36 ≤ 0.59 AGM
Nitrogen, Total Kjeldahl mg/L

pH None 7.80 7.90 8.50 7.90 7.70 8.00 8.20 6.5 to 8.5
Phosphorus, orthophosphate mg/L 0.0130 0.009 0.011 0.014 0.014 0.02 0.031

Phosphorus, Total mg/L 0.0400 0.0220 0.0530 0.047 0.0510 0.069 0.0850 0.049 ≤ 0.050 AGM
Salinity ppth 33.5 31.2 24.2 29.2 28.7 33 24.4

Specific Conductivity umho/cm 51180 48046 38217 45052 44644 50562 38669 None
Temperature deg C 28.3 20.7 26.7 26.0 29.3 29.5 31.0

Total Hardness mg/L
Total Suspended Solids mg/L 15.0 4.0 9.0 9 11.0 9 13.0

Turbidity NTU 4.2 2.0 3.3 5.5 4.1 3.1 4.0 ≤ 29
Zinc mg/L ≤ 0.086

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

ICWW-S Watershed Monitoring Events (Marine)

• AGM - Annual Geometric Mean

MOCK•ROOS Page 77



Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 33 of 44)

SITE 1 SAMPLE 
DATE 11/7/18 3/6/19 5/23/19 9/11/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L ≤  0.05

Cadmium mg/L ≤  0.0088

Chlorophyll-a (corrected) ug/L 7.0 7.7 8.0 7.65 7.6 ≤ 11 AGM

Copper mg/L ≤  0.0037

Dissolved Oxygen % Saturation 41.0 78.8 72.0 64.8 > 42

Fecal Coliform cfu/100mL

Lead mg/L ≤  0.0085

Nitrogen, Ammonia mg/L 0.087 0.036 0.086

Nitrogen, nitrate + nitrite mg/L 0.057 0.022 0.082

Nitrogen, Total mg/L 0.45 0.64 0.51 0.89 0.6 Narrative

Nitrogen, Total Kjeldahl mg/L 0.583 0.483 0.808

pH None 6.5 to 8.5

Phosphorus, orthophosphate mg/L 0.059 0.061 0.054

Phosphorus, Total mg/L 0.1670 0.1270 0.1280 0.104 0.130 Narrative

Salinity ppth 25.7 17 16.8 8.93

Specific Conductivity umho/cm 40400 24400 27500 15300 None

Temperature deg C 24.1 28.4 29.7

Total Hardness mg/L

Total Suspended Solids mg/L

Turbidity NTU 3.9 2.2 1.8 ≤ 29

Zinc mg/L ≤  0.086

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

• AGM - Annual Geometric Mean

Hillsboro Watershed Monitoring Events

• Narrative - Shall not cause an imbalance in flora and fauna
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 34 of 44)

SITE 2 SAMPLE 
DATE 11/6/18 3/11/19 5/28/19 9/9/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L ≤  0.05

Cadmium mg/L ≤  0.0088

Chlorophyll-a (corrected) ug/L 8.2 6.8 8.4 15 9.1 ≤ 11 AGM

Copper mg/L ≤  0.0037

Dissolved Oxygen % Saturation 48.0 63.5 79.9 82.5 66.9 > 42

Fecal Coliform cfu/100mL

Lead mg/L ≤  0.0085

Nitrogen, Ammonia mg/L 0.043 0.004 0.077 0.024

Nitrogen, nitrate + nitrite mg/L 0.072 0.004 0.129 0.033

Nitrogen, Total mg/L 1.24 1.12 0.97 1.18 1.1 Narrative

Nitrogen, Total Kjeldahl mg/L 1.05 0.97 1.05 1.02

pH None 6.5 to 8.5

Phosphorus, orthophosphate mg/L 0.110 0.105 0.047 0.082

Phosphorus, Total mg/L 0.0730 0.1420 0.1240 0.081 0.101 Narrative

Salinity ppth 0.3 0.29 0.31 0.29 0.30

Specific Conductivity umho/cm 626 591 642 598 614 None

Temperature deg C 23.7 27.8 30.3 27.1

Total Hardness mg/L

Total Suspended Solids mg/L

Turbidity NTU 2.0 1.4 1.8 1.7 ≤ 29

Zinc mg/L ≤  0.086

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria      for chlorophyll-a.

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

Hillsboro Watershed Monitoring Events

• AGM - Annual Geometric Mean
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 35 of 40)

SITE 3 SAMPLE 
DATE 11/6/18 3/11/19 5/28/19 9/9/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L ≤  0.05

Cadmium mg/L See Table 5-3, page 2

Chlorophyll-a (corrected) ug/L 4.9 22.9 19.1 9.77 12.0 ≤ 20 AGM

Copper mg/L See Table 5-3, page 2

Dissolved Oxygen % Saturation 17.6 47.9 70.8 27.2 > 38

Fecal Coliform cfu/100mL

Lead mg/L See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.125 0.012 0.282

Nitrogen, nitrate + nitrite mg/L 0.087 0.004 0.154

Nitrogen, Total mg/L 1.55 1.73 1.21 1.35 1.4 Narrative

Nitrogen, Total Kjeldahl mg/L 1.64 1.21 1.2

pH None 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.098 0.128 0.03

Phosphorus, Total mg/L 0.0550 0.1620 0.1710 0.068 0.101 Narrative

Salinity ppth 0.36 0.32 0.34 0.29

Specific Conductivity umho/cm 752 666 697 605 ≤ 1275

Temperature deg C 24.2 28.6 29.4

Total Hardness mg/L

Total Suspended Solids mg/L

Turbidity NTU 4.2 3.0 1.4 ≤ 29

Zinc mg/L See Table 5-3, page 2

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

Hillsboro Watershed Monitoring Events

• AGM - Annual Geometric Mean
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 36 of 44)

Hillsboro Watershed Monitoring Events

SITE S39 SAMPLE 
DATE 10/9/18 11/6/18 1/29/19 2/12/19 3/12/19 4/9/19 5/7/19 6/4/19 7/30/19 8/13/19 9/10/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L 1 153 182 159

Arsenic mg/L ≤  0.05

Cadmium mg/L See Table 5-3, page 2

Chlorophyll-a (corrected) ug/L ≤ 20 AGM

Copper mg/L See Table 5-3, page 2

Dissolved Oxygen % Saturation 68.1 71.0 93.7 70.5 68.4 76.9 77.8 79.9 69.4 59.8 73.1 > 38

Fecal Coliform cfu/100mL

Lead mg/L See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.005 0.021 0.053 0.020

Nitrogen, nitrate + nitrite mg/L 0.055 0.003 0.016 0.437 0.005 0.011 0.028 0.005 0.005 0.018 0.011

Nitrogen, Total mg/L Narrative

Nitrogen, Total Kjeldahl mg/L

pH None 7.70 7.70 8.00 7.80 7.80 7.80 7.70 7.80 7.90 7.60 7.70 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0020 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Phosphorus, Total mg/L 0.0160 0.0200 0.0090 0.016 0.0140 0.012 0.0160 0.017 0.0140 0.015 0.0120 0.014 Narrative

Salinity ppth

Specific Conductivity umho/cm 781 842 833 821 708 452 418 514 834 899 565 ≤ 1275

Temperature deg C 27.8 26.4 17.5 24.6 25.5 26.3 28.3 30.9 30.5 30.9 30.1

Total Hardness mg/L 1 218.4 234.2 204.5

Total Suspended Solids mg/L 1.5 3.0 3 3.0

Turbidity NTU 1.1 1.0 0.4 0.7 0.7 0.6 0.7 0.8 ≤ 29

Zinc mg/L See Table 5-3, page 2

• Narrative - Shall not cause an imbalance in flora and fauna

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.
• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule 
criteria for chlorophyll-a.
• AGM - Annual Geometric Mean
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 37 of 44)

Culv10 SAMPLE 
DATE 10/22/18 11/19/18 1/28/19 2/25/19 3/25/19 4/22/19 5/20/19 6/17/19 7/29/19 8/26/19 9/9/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L 84 104 153 118 127 118 185 311 183 57 306

Arsenic mg/L ≤  0.05

Cadmium mg/L See Table 5-3, page 2

Chlorophyll-a (corrected) ug/L 10.3 ≤ 20 AGM

Copper mg/L See Table 5-3, page 2

Dissolved Oxygen % Saturation 94.0 87.4 86.2 74.9 83.6 76.6 51.9 53.5 45.2 6.0 17.0 > 38

Fecal Coliform cfu/100mL

Lead mg/L See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.022 0.046 0.231 0.090 0.172 0.190 0.475 0.257 0.167 0.157 0.760

Nitrogen, nitrate + nitrite mg/L 0.780 0.263 1.476 0.336 0.443 0.615 0.796 0.256 0.085 0.028 0.085

Nitrogen, Total mg/L 1.60 1.61 3.86 1.78 1.71 1.95 2.81 3.71 1.59 2.06 3.05 2.2 Narrative

Nitrogen, Total Kjeldahl mg/L

pH None 8.50 7.90 7.70 8.40 7.80 7.80 7.60 7.60 7.60 7.10 7.60 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0550 0.047 0.056 0.06 0.066 0.069 0.071 0.044 0.033 0.027 0.105

Phosphorus, Total mg/L 0.1760 0.1800 0.2520 0.19 0.1480 0.17 0.1590 0.176 0.0970 0.087 0.1590 0.157 Narrative

Salinity ppth

Specific Conductivity umho/cm 345 369 604 475 483 496 1074 2672 740 190 2194 ≤ 1275

Temperature deg C 27.0 22.9 15.8 24.1 21.3 22.9 26.8 28.0 30.9 30.1 29.8

Total Hardness mg/L 115.2 128.3 160 300.3

Total Suspended Solids mg/L 36.0 44.0 95.0 61 26.0 30 27.0 46 8.0 9 4.0

Turbidity NTU 28.6 67.2 85.8 73.3 35.7 51.9 31.7 25.6 10.4 4.4 5.9 ≤ 29

Zinc mg/L See Table 5-3, page 2

• Metal exceedences are based on hardness
• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

• AGM - Annual Geometric Mean

L-8 Watershed Monitoring Events

• Narrative - Shall not cause an imbalance in flora and fauna
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 38 of 44)

SITE S2 SAMPLE 
DATE 10/22/18 11/19/18 1/14/19 2/25/19 3/11/19 4/8/19 5/6/19 6/3/19 7/29/19 8/26/19 9/5/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L 94 107 123 107 123 109 124 110 275 351

Arsenic mg/L ≤  0.05

Cadmium mg/L See Table 5-3, page 2

Chlorophyll-a (corrected) ug/L ≤ 20 AGM

Copper mg/L See Table 5-3, page 2

Dissolved Oxygen % Saturation 70.6 78.8 90.8 77.9 73.5 84.3 77.4 72.4 76.3 46.1 > 38

Fecal Coliform cfu/100mL

Lead mg/L See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.134 0.137 0.066 0.064 0.066 0.053 0.029 0.048 0.151 0.436

Nitrogen, nitrate + nitrite mg/L 0.020 0.147 0.063 0.351 0.258 0.188 0.222 0.215 1.369 0.448

Nitrogen, Total mg/L 2.09 1.28 1.36 1.42 1.31 1.19 1.32 3.92 3.25 2.45 1.8 Narrative

Nitrogen, Total Kjeldahl mg/L

pH None 8.50 7.80 8.00 8.40 7.70 7.90 7.90 8.10 7.50 7.50 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0020 0.005 0.018 0.065 0.050 0.037 0.048 0.053 0.021 0.067

Phosphorus, Total mg/L 0.0760 0.1030 0.0810 0.136 0.1050 0.091 0.0890 0.119 0.1080 0.112 0.1100 0.101 Narrative

Salinity ppth

Specific Conductivity umho/cm 373 403 436 420 412 433 479 434 1100 1462 ≤ 1275

Temperature deg C 27.9 23.4 19.4 24.3 23.7 26.0 27.7 30.4 30.0 30.2

Total Hardness mg/L 131.2 128.5 144.1 276.6

Total Suspended Solids mg/L 14.0 14.0 11.0 18 12.0 12 9.0 18 8.0 6

Turbidity NTU 18.9 12.5 9.9 23.4 15.5 13.8 10.9 22.9 5.8 2.6 ≤ 29

Zinc mg/L See Table 5-3, page 2

• Metal exceedences are based on hardness
Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

S-2-6-7 Watershed Monitoring Events

Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 39 of 44)

SITE 39 SAMPLE 
DATE 11/20/18 1/23/19 3/13/19 5/21/19 7/17/19 9/11/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 See Table 5-3, page 2

Chlorophyll-a (corrected) ug/L 1.1 4.6 7.6 8.9 1.1 11.3 4.0 ≤ 20 AGM

Copper mg/L 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 See Table 5-3, page 2

Dissolved Oxygen % Saturation 61.0 65.6 73.1 37.6 62.4 63.3 > 38

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.097 0.230 0.053 0.240 0.140 0.018

Nitrogen, nitrate + nitrite mg/L 0.170 0.530 0.280 1.4 0.490 0.038

Nitrogen, Total mg/L 1.37 2.13 1.98 3.60 2.49 1.24 2.0 Narrative

Nitrogen, Total Kjeldahl mg/L 1.2 1.6 1.7 2.2 2 1.2

pH None 8.03 8.00 7.72 8.04 8.09 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0220 0.063 0.12 0.022 0.03

Phosphorus, Total mg/L 0.0700 0.1100 0.1700 0.15 0.0650 0.11 0.106 Narrative

Salinity ppth

Specific Conductivity umho/cm 762.9 766 417 993 984 435 ≤ 1275

Temperature deg C 23.3 18.0 23.9 28.4 30.9 30.7

Total Hardness mg/L 147 271 164 374 381

Total Suspended Solids mg/L 6.3 2.5 43.6 8.4 2.5

Turbidity NTU 16.6 6.3 33.1 3.5 2.5 13.9 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0202 0.0055 0.0055 0.0055 See Table 5-3, page 2

• Metal exceedences are based on hardness

AGM - Annual Geometric Mean
• Narrative - Shall not cause an imbalance in flora and fauna

Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

S-2-6-7 Watershed Monitoring Events
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 40 of 44)

SITE 43 SAMPLE 
DATE 11/20/18 1/23/19 3/13/19 5/21/19 7/17/19 9/11/19 Geometric 

Mean
Numeric Surface Water Quality 

Standard Criteria
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 ≤  0.05

Cadmium mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 See Table 5-3, page 2

Chlorophyll-a (corrected) ug/L 1.4 9.6 9.2 61.2 3.4 11.5 8.2 ≤ 20 AGM

Copper mg/L 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 See Table 5-3, page 2

Dissolved Oxygen % Saturation 65.3 70.5 79.5 160.0 63.8 64.7 > 38

Fecal Coliform cfu/100mL

Lead mg/L 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 See Table 5-3, page 2

Nitrogen, Ammonia mg/L 0.110 0.150 0.018 0.040 0.098 0.018

Nitrogen, nitrate + nitrite mg/L 0.140 0.420 0.260 1.4 0.250 0.0125

Nitrogen, Total mg/L 1.44 2.02 1.46 4.10 2.65 1.11 1.9 Narrative

Nitrogen, Total Kjeldahl mg/L 1.3 1.6 1.2 2.7 2.4 1.1

pH None 7.82 8.25 8.14 7.83 8.09 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.0170 0.057 0.029 0.006 0.038

Phosphorus, Total mg/L 0.0830 0.0730 0.1400 0.17 0.0710 0.1 0.100 Narrative

Salinity ppth

Specific Conductivity umho/cm 394.7 714 434 1038 920 455 ≤ 1275

Temperature deg C 23.3 18.6 24.7 29.2 30.5 30.4

Total Hardness mg/L 147 301 160 404 401

Total Suspended Solids mg/L 2.5 2.5 17.0 2.5 2.5

Turbidity NTU 22.3 6.0 21.0 5.9 2.6 9.2 ≤ 29

Zinc mg/L 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055 See Table 5-3, page 2

• Metal exceedences are based on hardness

• Narrative - Shall not cause an imbalance in flora and fauna
Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.
Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

S-2-6-7 Watershed Monitoring Events
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 41 of 44)

M Canal SAMPLE 
DATE 10/16/18 11/27/18 1/22/19 2/12/19 3/25/19 4/23/19 5/28/19 6/18/19 7/16/19 8/21/19 9/24/19 Geometric 

Mean
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L ≤  0.01

Cadmium mg/L See Table 5-3, page 6

Chlorophyll-a (corrected) ug/L 1.1 1.9 1.9 7.3 9.8 3.6 15.1 7.2 4.3 6.8 7.6 4.7 ≤ 20 AGM

Copper mg/L See Table 5-3, page 6

Dissolved Oxygen % Saturation 61.9 78.6 96.6 101.5 88.7 87.0 123.4 118.5 92.4 101.8 78.0 > 38

Fecal Coliform cfu/100mL

Lead mg/L See Table 5-3, page 6

Nitrogen, Ammonia mg/L

Nitrogen, nitrate + nitrite mg/L 0.38 0.37 0.39 0.084 0.140 0.29 0.23 0.0125 0.01 0.01 0.46

Nitrogen, Total mg/L 1.8 1.6 1.6 1.1 0.92 1.4 2 1.10 1.4 0.87 1.9 1.4 Narrative

Nitrogen, Total Kjeldahl mg/L 1.4 1.3 1.2 1 0.78 1.1 1.7 1.1 1.4 0.87 1.4

pH None 7.6 7.9 8 7.9 7.9 7.7 8.3 8.50 7.9 7.7 7.7 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.063 0.06 0.05 0.015 0.034 0.058 0.034 0.075 0.042 0.016 0.015

Phosphorus, Total mg/L 0.1 0.15 0.14 0.058 0.082 0.11 0.14 0.12 0.09 0.106 Narrative

Salinity ppth

Specific Conductivity umho/cm 611 404 429 442 583 571 862 482 389 622 555 ≤ 1275

Temperature deg C 29.5 24.2 19 23.5 22.6 25.1 30.5 30.3 30.9 31.8 27.6

Total Hardness mg/L

Total Suspended Solids mg/L

Turbidity NTU 11.5 42.4 34 5.7 12 16 16 7 9.1 5.1 21 ≤ 29

Zinc mg/L See Table 5-3, page 6

• Metal exceedences are based on hardness
• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

• AGM - Annual Geometric Mean           

WPBWS Watershed Monitoring Events
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 42 of 44)

Control 4 SAMPLE 
DATE 10/16/18 11/27/18 1/22/19 2/12/19 3/25/19 4/23/19 5/28/19 6/18/19 7/16/19 8/21/19 9/24/19 Geometric 

Mean
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L ≤  0.01

Cadmium mg/L See Table 5-3, page 6

Chlorophyll-a (corrected) ug/L 1.1 1.3 1.5 1.1 11.3 5.7 5.2 5.6 1.50 1.10 12 2.8 ≤ 20 AGM

Copper mg/L See Table 5-3, page 6

Dissolved Oxygen % Saturation 61.0 72.8 94.7 71.7 106.1 86.4 94.8 67.3 77.3 70.1 54.9 > 38

Fecal Coliform cfu/100mL

Lead mg/L See Table 5-3, page 6

Nitrogen, Ammonia mg/L

Nitrogen, nitrate + nitrite mg/L 0.43 0.34 0.31 0.058 0.046 0.3 0.025 0.0125 0.01 0.01 0.061

Nitrogen, Total mg/L 1.5 1.3 1.2 0.79 0.81 1.1 1 0.99 1.3 1 1.7 1.1 Narrative

Nitrogen, Total Kjeldahl mg/L 1.1 0.98 0.87 0.73 0.76 0.85 1 0.98 1.3 1 1.7

pH None 7.6 7.8 8 7.3 8.4 7.7 7.5 7.40 7.6 7.4 7.4 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.066 0.048 0.045 0.014 0.01 0.048 0.0066 0.0063 0.0057 0.00 0.0044

Phosphorus, Total mg/L 0.1 0.097 0.092 0.053 0.0460 0.1 0.048 0.056 0.07 0.070 Narrative

Salinity ppth

Specific Conductivity umho/cm 591 432 406 380 443 473 545 341 322 313 319 ≤ 1275

Temperature deg C 28.7 23.5 19.3 24 23 24.9 29.2 27.3 31 30 26

Total Hardness mg/L

Total Suspended Solids mg/L

Turbidity NTU 4.53 15.6 15 2 4.4 14 5.7 2.8 5.4 5.5 6.3 ≤ 29

Zinc mg/L See Table 5-3, page 6

• Metal exceedences are based on hardness

WPBWS Watershed Monitoring Events

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

• AGM - Annual Geometric Mean
• Narrative - Shall not cause an imbalance in flora and fauna
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 43 of 44)

Lake Mangonia SAMPLE 
DATE 10/16/18 2/12/19 4/23/19 6/18/19 8/21/19 Geometric 

Mean
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L ≤ 0.01
Cadmium mg/L ≤ [e(0.7409 [InH] -4.719) ] 10-3

Chlorophyll-a (corrected) ug/L 1.55 3.70 13.90 7.80 1.10 3.7 ≤ 20 AGM
Copper mg/L ≤ [e (0.8545 [InH] -1.702) ] 10-3

Dissolved Oxygen % Saturation 93.8 64.0 88.1 89.5 79.9 > 38
Fecal Coliform cfu/100mL

Lead mg/L ≤ [e(1.273 (InH] -4.705] 10-3

Nitrogen, Ammonia mg/L

Nitrogen, nitrate + nitrite mg/L 0.01 0.01 0.07 0.01 0.01

Nitrogen, Total mg/L 0.66 0.71 1.10 0.75 0.84 0.80 1.05 to 1.91 AGM
Nitrogen, Total Kjeldahl mg/L 0.66 0.70 1.00 0.75 0.83

pH None 8.3 8.3 8.6 8.0 7.9 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.013 0.006 0.002 0.039 0.002

Phosphorus, Total mg/L 0.017 0.027 0.026 0.031 0.025 0.03 to 0.09 AGM
Salinity ppth

Specific Conductivity umho/cm 307.00 399.10 512.00 444.00 380.00 ≤ 1275
Temperature deg C 28.90 24.40 25.30 28.10 30.00

Total Hardness mg/L

Total Suspended Solids mg/L

Turbidity NTU 1.86 1.50 4.60 2.70 2.30 ≤ 29

Zinc mg/L ≤ [e (0.8473 [InH] + 0.884) ] 10-3

• Metal exceedences are based on hardness

• For Freshwater Lakes the Total Nitrogen and Total Phosphorus Minimum Values applies if Chlorophyll-a is >20 ug/l, Maximum Values applies if Chlorophyll-a is ≤20 ug/l.

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

WPBWS Watershed Monitoring Events

• AGM - Annual Geometric Mean     
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Table 5-4
Monitoring Data

Reporting Period October 2018 - September 2019
(Page 44 of 44)

Clear Lake SAMPLE 
DATE 10/16/18 2/12/19 4/23/19 6/18/19 8/21/19 Geometric 

Mean
PARAMETER UNITS

Alkalinity mg/L

Arsenic mg/L ≤ 0.01
Cadmium mg/L ≤ [e(0.7409 [InH] -4.719) ] 10-3

Chlorophyll-a (corrected) ug/L 1.10 1.10 27.40 7.20 1.10 3.0 ≤ 20 AGM
Copper mg/L ≤ [e (0.8545 [InH] -1.702) ] 10-3

Dissolved Oxygen % Saturation 96.6 64.9 108.4 91.8 85.9 > 38
Fecal Coliform cfu/100mL

Lead mg/L ≤ [e(1.273 (InH] -4.705] 10-3

Nitrogen, Ammonia mg/L

Nitrogen, nitrate + nitrite mg/L 0.01 0.01 0.01 0.01 0.01

Nitrogen, Total mg/L 0.60 0.67 1.10 0.69 0.77 0.75 1.05 to 1.91 AGM
Nitrogen, Total Kjeldahl mg/L 0.60 0.66 1.10 0.69 0.76

pH None 8.5 8.3 9.0 8.1 8.8 6.0 to 8.5

Phosphorus, orthophosphate mg/L 0.010 0.009 0.002 0.012 0.002

Phosphorus, Total mg/L 0.016 0.022 0.026 0.022 0.021 0.03 to 0.09 AGM
Salinity ppth

Specific Conductivity umho/cm 355.00 375.90 465.00 424.00 389.00 ≤ 1275
Temperature deg C 29.50 24.20 26.50 28.90 29.90

Total Hardness mg/L

Total Suspended Solids mg/L

Turbidity NTU 1.24 1.00 4.90 2.60 2.50 ≤ 29

Zinc mg/L ≤ [e (0.8473 [InH] + 0.884) ] 10-3

• Metal exceedences are based on hardness

WPBWS Watershed Monitoring Events

• For Freshwater Lakes the Total Nitrogen and Total Phosphorus Minimum Values applies if Chlorophyll-a is >20 ug/l, Maximum Values applies if Chlorophyll-a is ≤20 ug/l.

• Highlighted in "blue" are substituted values that were below the limits of detection. The value shown is the method detection limit provided with the data.

• Highlighted in "yellow" are sample values that exceed either the State Water Quality Standards for a specific parameter or Florida'a Impaired Waters Rule criteria for chlorophyll-a.

• AGM - Annual Geometric Mean                 
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Chlorophyll-a* Total Phosphorus Total Nitrogen

Watershed Site

(Annual Geometric 

Mean)

(Annual Geometric 

Mean)

(Annual Geometric 

Mean)

31E

31C

31B

22

24

27B 1/3 1/3

27A 1/4

28 20.7

12A

C17S44

16 2/4 1/3

15 1/3

92

81

38B 3/5 01/04

37B 2/4 01/03

C51S155

69 2/12

30

51 1/4 4/5 6.0 0.034

62 11/12

72 12/12

LWL-1 1/4 3.0

11

13 4.3

LWL-4 2/8 5.8

LWL-8 3/4 22% 0.066 0.74

18C 1/3 24% 0.070

18D 1/3 25% 0.064 0.70

LWL-11 30%

LWL-13
3/8 8.8

LWL-18

1

2 1/3

3 1/3

S-39 1/12

L-8 CULV10 1/7 3/7

S2 1/11

39

43 2.5 1.4

TABLE 5-5                                                                                                                 

Summary of Exceedances per Site by Parameter                                                

October 1, 2017 - September 30, 2018

PH
Dissolved 

Oxygen
Turbidity

* Chlorophyll-a criteria for Lake Worth Lagoon Central and South Watershed is based on ten percent of the 

measurements exceeding the standard.

Hillsboro

C-51 

Fecal 

Coliform

S-2-6-7

Lake Worth 

Lagoon South 

Watershed

Lake Worth 

Lagoon Central

Lake Worth 

Lagoon North

C-15

C-18

C-16

C-17

Loxahatchee 

River
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Table 5-6 Monitoring Data Summary
C-15 Watershed

Page 1 of 25

SITE 31E Date Range: 03/24/99 - 09/12/19 Samples: 98

Count Exceedances Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 26 - 165 164 210 123 22

Arsenic mg/L 81 0 0.0026 0.0025 0.0098 0.0005 0.0015
Cadmium mg/L 95 0 0.0005 0.0003 0.0050 0.0001 0.0016

Chlorophyll-a (corrected) ug/L 86 0 19.9 22.8 120.0 1.1 23.1
Copper mg/L 94 0 0.0045 0.0046 0.0200 0.0010 0.0035

Dissolved Oxygen % Saturation 24 25 56.8 64.9 127.8 7.7 26.6
Fecal Coliform cfu/100mL 33 5 67 50 5000 1 875

Lead mg/L 84 0 0.0021 0.0023 0.0050 0.0005 0.0014
Nitrogen, Ammonia mg/L 91 - 0.052 0.050 0.820 0.003 0.122

Nitrogen, nitrate + nitrite mg/L 85 - 0.044 0.040 0.785 0.001 0.175
Nitrogen, Total mg/L 84 - 1.53 1.51 3.87 0.39 0.63

Nitrogen, Total Kjeldahl mg/L 89 - 1.45 1.43 3.84 0.37 0.63
pH None 94 4 7.6 7.6 8.9 6.3 0.4

osphorus, orthophosphate mg/L 90 - 0.129 0.138 1.330 0.003 0.216
Phosphorus, Total mg/L 87 - 0.247 0.240 1.490 0.020 0.256

Salinity ppth 0 - None None None None None
Specific Conductivity umho/cm 96 0 551 557 833 227 109

Temperature deg C 96 - 25.5 26.3 32.0 16.7 3.9
Total Hardness mg/L 93 - 198 198 390 99 37

Total Suspended Solids mg/L 93 - 6.2 7.0 18.0 1.0 3.5
Turbidity NTU 94 0 4.2 4.6 15.9 0.2 2.7

Zinc mg/L 95 0 0.0057 0.0050 0.0140 0.0018 0.0029

SITE 31C Date Range: 01/28/99 - 09/12/19 Samples: 99

Count Exceedances Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 23 - 151 152 188 123 16

Arsenic mg/L 79 1 0.0029 0.0025 2.2350 0.0005 0.2511
Cadmium mg/L 96 0 0.0005 0.0003 0.0050 0.0001 0.0017

Chlorophyll-a (corrected) ug/L 84 0 15.6 17.8 93.0 0.1 17.5
Copper mg/L 96 0 0.0039 0.0043 0.0295 0.0003 0.0041

Dissolved Oxygen % Saturation 24 15 77.4 73.3 137.5 33.1 27.9
Fecal Coliform cfu/100mL 33 3 69 70 5000 3 886

Lead mg/L 84 0 0.0021 0.0023 0.0070 0.0005 0.0014
Nitrogen, Ammonia mg/L 93 - 0.044 0.040 0.456 0.001 0.078

Nitrogen, nitrate + nitrite mg/L 85 - 0.066 0.064 1.300 0.006 0.181
Nitrogen, Total mg/L 86 - 1.22 1.15 3.09 0.62 0.55

Nitrogen, Total Kjeldahl mg/L 96 - 1.09 1.06 3.07 0.11 0.52
pH None 96 1 7.5 7.5 8.5 6.3 0.4

osphorus, orthophosphate mg/L 92 - 0.045 0.050 0.440 0.003 0.075
Phosphorus, Total mg/L 89 - 0.125 0.120 0.560 0.020 0.091

Salinity ppth 0 - None None None None None
Specific Conductivity umho/cm 98 1 534 508 11188 391 1081

Temperature deg C 96 - 26.1 26.2 32.0 19.2 3.3
Total Hardness mg/L 95 - 181 186 260 16 25

Total Suspended Solids mg/L 88 - 4.1 4.0 15.7 1.0 3.2
Turbidity NTU 94 0 2.6 2.8 13.3 0.1 2.0

Zinc mg/L 96 0 0.0058 0.0050 0.1030 0.0016 0.0106
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Table 5-6 Monitoring Data Summary
C-15 Watershed

Page 2 of 25

SITE 31B Date Range: 06/15/00 - 09/12/19 Samples: 133

Count Exceedences Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 91 - 149 152 207 32 19

Arsenic mg/L 44 0 0.0024 0.0025 0.0070 0.0005 0.0013
Cadmium mg/L 56 0 0.0005 0.0003 0.0050 0.0001 0.0017

Chlorophyll-a (corrected) ug/L 50 0 12.9 14.7 52.0 1.1 13.2
Copper mg/L 56 0 0.0042 0.0039 0.0200 0.0013 0.0036

Dissolved Oxygen % Saturation 21 17 99.8 101.0 141.5 59.8 23.0
Fecal Coliform cfu/100mL 25 1 85 110 420 1 100

Lead mg/L 56 0 0.0021 0.0025 0.0260 0.0003 0.0035
Nitrogen, Ammonia mg/L 122 - 0.019 0.017 0.305 0.003 0.054

Nitrogen, nitrate + nitrite mg/L 127 - 0.019 0.013 0.470 0.001 0.100
Nitrogen, Total mg/L 127 - 0.99 0.98 4.23 0.06 0.40

Nitrogen, Total Kjeldahl mg/L 131 - 0.93 0.93 4.18 0.04 0.37
pH None 130 4 7.8 7.8 9.1 6.7 0.4

osphorus, orthophosphate mg/L 127 - 0.052 0.070 0.344 0.001 0.069
Phosphorus, Total mg/L 115 - 0.104 0.107 0.702 0.003 0.091

Salinity ppth 0 - None None None None None
Specific Conductivity umho/cm 133 0 493 494 787 392 51

Temperature deg C 133 - 25.1 26.3 32.5 15.0 4.0
Total Hardness mg/L 63 - 177 177 230 138 18

Total Suspended Solids mg/L 129 - 2.9 2.8 43.7 1.0 4.4
Turbidity NTU 133 0 2.4 2.7 17.8 0.1 2.2

Zinc mg/L 56 0 0.0061 0.0053 0.0492 0.0027 0.0062
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Table 5-6 Monitoring Data Summary
C-16 Watershed

Page 3 of 25

Count Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 25 142 141 185 110 16

Arsenic mg/L 77 0.0026 0.0025 0.0300 0.0005 0.0033
Cadmium mg/L 77 0.0003 0.0003 0.0026 0.0002 0.0005

Chlorophyll-a (corrected) ug/L 77 12.1 16.0 62.7 0.8 13.4
Copper mg/L 77 0.0029 0.0027 0.0180 0.0010 0.0037

Dissolved Oxygen % Saturation 22 69.8 103.4 149.5 9.4 45.0
Fecal Coliform cfu/100mL 16 42 39 600 2 210

Lead mg/L 65 0.0017 0.0021 0.0050 0.0005 0.0009
Nitrogen, Ammonia mg/L 73 0.026 0.030 1.010 0.002 0.118

Nitrogen, nitrate + nitrite mg/L 72 0.049 0.030 1.990 0.003 0.269
Nitrogen, Total mg/L 72 1.02 1.00 3.07 0.53 0.38

Nitrogen, Total Kjeldahl mg/L 78 0.88 0.89 2.19 0.27 0.28
pH None 73 8.0 8.1 8.9 6.5 0.4

Phosphorus, orthophosphate mg/L 73 0.012 0.018 0.086 0.001 0.020
Phosphorus, Total mg/L 78 0.054 0.059 0.840 0.003 0.099

Salinity ppth 0 None None None None None
Specific Conductivity umho/cm 76 494 494 1008 7 138

Temperature deg C 78 25.7 26.0 36.3 17.1 4.3
Total Hardness mg/L 77 179 179 239 139 22

Total Suspended Solids mg/L 77 4.0 4.4 33.8 1.0 4.1
Turbidity NTU 77 2.5 2.7 6.6 0.1 1.4

Zinc mg/L 77 0.0052 0.0050 0.0600 0.0013 0.0087

Count Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 19 113 150 177 3 38

Arsenic mg/L 72 0.0027 0.0025 0.0071 0.0005 0.0012
CFdmium mg/L 87 0.0005 0.0003 0.0050 0.0002 0.0016

Chlorophyll-a (corrected) ug/L 83 11.8 13.9 49.0 1.1 11.2
Copper mg/L 87 0.0031 0.0033 0.0113 0.0007 0.0030

Dissolved Oxygen % Saturation 22 110.2 107.4 145.6 74.5 21.5
FeCFl Coliform cfu/100mL 30 67 95 2300 1 491

Lead mg/L 80 0.0022 0.0024 0.0050 0.0007 0.0013
Nitrogen, Ammonia mg/L 86 0.026 0.030 0.105 0.007 0.023

Nitrogen, nitrate + nitrite mg/L 85 0.037 0.029 0.940 0.001 0.149
Nitrogen, Total mg/L 85 0.84 0.96 2.67 0.06 0.47

Nitrogen, Total Kjeldahl mg/L 86 0.75 0.87 2.61 0.04 0.44
pH None 89 8.0 8.0 8.8 7.1 0.4

Phosphorus, orthophosphate mg/L 88 0.010 0.012 0.230 0.001 0.031
Phosphorus, Total mg/L 90 0.050 0.056 3.053 0.001 0.319

Salinity ppth 0 None None None None None
Specific Conductivity umho/cm 93 515 480 4220 348 403

Temperature deg C 92 25.1 26.1 33.1 2.8 4.8
Total Hardness mg/L 85 175 177 233 111 25

Total Suspended Solids mg/L 89 4.3 5.0 16.5 1.0 3.2
Turbidity NTU 92 3.1 3.2 11.4 0.6 1.9

Zinc mg/L 87 0.0057 0.0050 0.0360 0.0013 0.0054

SITE 24

SITE 22
Date Range: 01/29/04 - 09/10/19 Samples: 80

Date Range: 01/25/99 - 09/10/19 Samples: 95
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Table 5-6 Monitoring Data Summary
C-16 Watershed

Page 4 of 25

Count Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 22 178 178 222 121 28

Arsenic mg/L 67 0.0027 0.0025 0.0120 0.0005 0.0017
Cadmium mg/L 84 0.0005 0.0003 0.0050 0.0001 0.0018

Chlorophyll-a (corrected) ug/L 72 13.5 16.4 76.4 0.5 15.9
Copper mg/L 84 0.0042 0.0043 0.0975 0.0007 0.0108

Dissolved Oxygen % Saturation 19 50.6 62.4 139.7 12.1 33.7
Fecal Coliform cfu/100mL 29 139 100 6000 7 1526

Lead mg/L 78 0.0022 0.0024 0.0067 0.0005 0.0014
Nitrogen, Ammonia mg/L 80 0.049 0.049 0.740 0.007 0.094

Nitrogen, nitrate + nitrite mg/L 77 0.070 0.050 0.785 0.006 0.162
Nitrogen, Total mg/L 76 1.48 1.50 3.42 0.75 0.48

Nitrogen, Total Kjeldahl mg/L 82 1.33 1.33 3.37 0.68 0.49
pH None 83 7.6 7.6 8.7 6.7 0.4

Phosphorus, orthophosphate mg/L 79 0.069 0.070 0.680 0.001 0.156
Phosphorus, Total mg/L 82 0.164 0.158 0.770 0.030 0.175

Salinity ppth 0 None None None None None
Specific Conductivity umho/cm 85 559 563 10481 8 1085

Temperature deg C 85 25.3 26.6 32.4 16.5 4.0
Total Hardness mg/L 84 197 202 308 113 37

Total Suspended Solids mg/L 82 5.4 5.9 20.0 1.0 3.9
Turbidity NTU 84 3.8 4.0 14.9 0.3 2.7

Zinc mg/L 83 0.0061 0.0053 0.0350 0.0016 0.0054

Count Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 25 152 150 191 128 15

Arsenic mg/L 79 0.0026 0.0025 0.0078 0.0005 0.0014
Cadmium mg/L 96 0.0005 0.0003 0.0050 0.0001 0.0017

Chlorophyll-a (correEDed) ug/L 82 12.8 14.0 66.0 1.1 14.8
Copper mg/L 96 0.0042 0.0044 0.0200 0.0013 0.0032

Dissolved Oxygen % Saturation 0 None None None None None
Fecal Coliform cfu/100mL 32 52 54 1200 4 255

Lead mg/L 90 0.0022 0.0024 0.0150 0.0005 0.0020
Nitrogen, Ammonia mg/L 93 0.035 None 2.060 0.002 0.214

Nitrogen, nitrate + nitrite mg/L 89 0.046 0.050 0.750 0.006 0.130
Nitrogen, Total mg/L 89 1.08 None 4.32 0.02 0.59

Nitrogen, Total Kjeldahl mg/L 94 1.05 1.14 3.96 0.04 0.53
pH None 94 7.8 7.9 9.0 6.5 0.4

Phosphorus, orthophosphate mg/L 86 0.033 0.039 0.440 0.001 0.091
Phosphorus, Total mg/L 92 0.106 0.112 1.580 0.001 0.199

Salinity ppth 1 7.9200 7.9200 7.9200 7.9200 None
Specific Conductivity umho/cm 96 518 513 939 219 114

Temperature deg C 94 25.6 26.3 32.6 18.5 4.0
Total Hardness mg/L 96 181 180 258 117 26

Total Suspended Solids mg/L 87 3.8 5.0 38.0 0.5 4.7
Turbidity NTU 95 2.8 3.1 71.5 0.1 7.7

Zinc mg/L 94 0.0058 0.0050 0.0690 0.0013 0.0087

SITE 27A

SITE 27B
Date Range: 01/28/99 - 09/12/19 Samples: 86

Date Range: 01/28/99 - 09/12/19 Samples: 98

MOCK•ROOS Page 94



Table 5-6 Monitoring Data Summary
C-16 Watershed

Page 5 of 25

Count Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 90 147 147 210 119 15
Arsenic mg/L 43 0.0023 0.0025 0.0071 0.0003 0.0014
Cadmium mg/L 60 0.0006 0.0003 0.0050 0.0002 0.0020
Chlorophyll-a (corrected) ug/L 49 8.4 9.5 50.0 1.1 10.6
Copper mg/L 60 0.0033 0.0032 0.0200 0.0007 0.0038
Dissolved Oxygen % Saturation 21 68.4 86.0 147.0 12.1 34.9
Fecal Coliform cfu/100mL 28 104 92 2600 10 663
Lead mg/L 60 0.0024 0.0025 0.0261 0.0003 0.0034
Nitrogen, Ammonia mg/L 130 0.026 0.033 2.760 0.001 0.242
Nitrogen, nitrate + nitrite mg/L 132 0.037 0.047 13.000 0.001 1.131
Nitrogen, Total mg/L 131 1.04 1.00 13.71 0.11 1.22
Nitrogen, Total Kjeldahl mg/L 135 0.91 0.89 5.81 0.08 0.50
pH None 134 7.7 7.8 8.6 6.2 0.4
Phosphorus, orthophosphate mg/L 134 0.021 0.031 0.250 0.001 0.051
Phosphorus, Total mg/L 123 0.076 0.068 0.877 0.020 0.095
Salinity ppth 0 None None None None None
Specific Conductivity umho/cm 137 452 475 946 5 126
Temperature deg C 137 25.2 25.9 56.8 13.1 4.9
Total Hardness mg/L 67 177 178 308 120 28
Total Suspended Solids mg/L 131 3.1 3.0 24.9 1.0 3.3
Turbidity NTU 137 2.4 2.5 13.0 0.1 2.1
Zinc mg/L 60 0.0062 0.0054 0.1180 0.0024 0.0146

Date Range: 01/28/99 - 09/12/19 Samples: 137
SITE 28
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Table 5-6 Monitoring Data Summary
C-17 Watershed

Page 6 of 25

SITE 12A Date Range: 01/19/99 - 09/10/19 Samples: 102

Count Exceedances Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 29 - 147 148 186 87 20

Arsenic mg/L 83 0 0.0027 0.0025 0.0071 0.0005 0.0015
Cadmium mg/L 100 0 0.0005 0.0003 0.0050 0.0001 0.0016

Chlorophyll-a (corrected) ug/L 88 0 12.3 15.0 74.8 1.1 11.6
Copper mg/L 100 0 0.0034 0.0030 0.0500 0.0010 0.0056

Dissolved Oxygen % Saturation 24 15 71.0 83.2 108.9 27.9 21.1
Fecal Coliform CKu/100mL 35 4 138 110 4000 23 660

Lead mg/L 94 0 0.0020 0.0023 0.0076 0.0004 0.0015
Nitrogen, Ammonia mg/L 97 - 0.064 0.053 2.260 0.008 0.254

Nitrogen, nitrate + nitrite mg/L 92 - 0.076 0.080 1.590 0.006 0.182
Nitrogen, Total mg/L 94 - 1.36 1.13 9.08 0.03 2.23

Nitrogen, Total Kjeldahl mg/L 99 - 1.06 1.07 3.10 0.38 0.41
pH None 97 6 7.6 7.7 9.4 6.2 0.5

Phosphorus, orthophosphate mg/L 90 - 0.008 0.010 0.058 0.001 0.013
Phosphorus, Total mg/L 96 - 0.053 0.065 0.340 0.003 0.040

Salinity ppth 0 - None None None None None
Specific Conductivity umho/cm 100 0 452 464 831 231 72

Temperature deg C 100 - 25.2 25.7 31.7 16.3 3.8
Total Hardness mg/L 95 - 163 171 216 86 25

Total Suspended Solids mg/L 89 - 4.4 5.0 15.5 1.0 3.1
Turbidity NTU 89 0 3.4 3.6 6.3 0.3 1.3

Zinc mg/L 100 0 0.0066 0.0055 0.0614 0.0013 0.0080

Date Range: 01/19/99 - 09/12/19 Samples: 171

Count Exceedancs Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 78 - 158 163 192 112 19

Arsenic mg/L 14 0 0.0017 0.0019 0.0049 0.0005 0.0011
Cadmium mg/L 31 0 0.0014 0.0008 0.0050 0.0002 0.0022

Chlorophyll-a (corrected) ug/L 23 0 9.2 9.1 40.0 1.7 9.7
Copper mg/L 31 0 0.0042 0.0050 0.0500 0.0007 0.0089

Dissolved Oxygen % Saturation 21 28 68.6 73.0 98.5 44.9 15.6
Fecal Coliform cfu/100mL 31 4 96 100 730 5 215

Lead mg/L 31 0 0.0021 0.0019 0.0250 0.0003 0.0045
Nitrogen, Ammonia mg/L 167 - 0.033 0.038 1.500 0.003 0.126

Nitrogen, nitrate + nitrite mg/L 168 - 0.033 0.041 0.374 0.001 0.091
Nitrogen, Total mg/L 165 - 0.87 0.90 1.51 0.02 0.22

Nitrogen, Total Kjeldahl mg/L 117 - 0.87 0.87 1.33 0.20 0.16
pH None 169 0 7.7 7.7 8.3 6.6 0.3

Phosphorus, orthophosphate mg/L 167 - 0.006 0.006 0.095 0.001 0.017
Phosphorus, Total mg/L 160 - 0.041 0.046 0.126 0.002 0.021

Salinity ppth 0 - None None None None None
Specific Conductivity umho/cm 171 0 460 466 728 313 49

Temperature deg C 171 - 25.5 26.1 90.0 15.7 6.3
Total Hardness mg/L 40 - 174 185 233 90 30

Total Suspended Solids mg/L 167 - 2.7 3.0 26.0 0.1 3.4
Turbidity NTU 170 0 2.5 2.5 18.1 0.9 1.7

Zinc mg/L 31 0 0.0080 0.0100 0.0954 0.0032 0.0161

SITE C17S44
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Table 5-6 Monitoring Data Summary
C-18 Watershed
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Count Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 30 120 139 216 31 51

Arsenic mg/L 81 0.0022 0.0025 0.0071 0.0005 0.0012
Cadmium mg/L 98 0.0005 0.0003 0.0050 0.0001 0.0016

Chlorophyll-a (corrected) ug/L 84 3.9 3.7 43.0 0.6 6.9
Copper mg/L 96 0.0020 0.0015 0.0100 0.0003 0.0032

Dissolved Oxygen % Saturation 24 44.9 43.7 147.1 22.8 30.4
Fecal Coliform cfu/100mL 34 33 20 1400 2 249

Lead mg/L 96 0.0021 0.0024 0.0125 0.0005 0.0018
Nitrogen, Ammonia mg/L 93 0.040 0.040 0.498 0.008 0.074

Nitrogen, nitrate + nitrite mg/L 91 0.038 0.041 1.210 0.006 0.158
Nitrogen, Total mg/L 91 0.99 0.99 2.35 0.21 0.41

Nitrogen, Total Kjeldahl mg/L 98 0.93 0.93 2.30 0.16 0.40
pH None 89 7.4 7.3 9.7 6.0 0.5

Phosphorus, orthophosphate mg/L 92 0.007 0.008 0.560 0.001 0.059
Phosphorus, Total mg/L 93 0.032 0.032 1.500 0.001 0.157

Salinity ppth 0 None None None None None
Specific Conductivity umho/cm 92 343 385 980 105 151

Temperature deg C 92 24.6 25.4 33.4 15.8 3.9
Total Hardness mg/L 89 129 147 734 30 85

Total Suspended Solids mg/L 94 2.3 2.1 29.7 1.0 3.8
Turbidity NTU 96 1.7 1.6 10.2 0.5 1.3

Zinc mg/L 97 0.0061 0.0050 0.0500 0.0012 0.0111

Count Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 26 110 99 244 41 65

Arsenic mg/L 78 0.0022 0.0025 0.0071 0.0005 0.0013
Cadmium mg/L 95 0.0005 0.0003 0.0050 0.0001 0.0017

Chlorophyll-a (corrected) ug/L 82 2.2 2.3 19.0 0.1 2.4
Copper mg/L 94 0.0026 0.0017 49.5000 0.0003 6.9458

Dissolved Oxygen % Saturation 21 38.2 40.1 62.8 21.2 11.2
Fecal Coliform cfu/100mL 34 48 35 1100 1 230

Lead mg/L 95 0.0020 0.0025 0.0060 0.0005 0.0014
Nitrogen, Ammonia mg/L 93 0.043 0.040 8.167 0.007 0.843

Nitrogen, nitrate + nitrite mg/L 88 0.025 0.025 0.480 0.006 0.085
Nitrogen, Total mg/L 80 0.88 0.91 4.51 0.01 0.55

Nitrogen, Total Kjeldahl mg/L 88 0.87 0.86 4.50 0.29 0.52
pH None 86 7.3 7.3 9.4 2.8 0.7

Phosphorus, orthophosphate mg/L 88 0.005 0.003 0.071 0.001 0.013
Phosphorus, Total mg/L 89 0.020 0.018 1.500 0.001 0.270

Salinity ppth 0 None None None None None
Specific Conductivity umho/cm 89 311 345 632 91 128

Temperature deg C 89 23.7 24.0 30.9 15.8 4.0
Total Hardness mg/L 82 104 103 260 38 54

Total Suspended Solids mg/L 91 1.8 1.8 15.0 0.5 2.0
Turbidity NTU 93 0.8 0.7 18.3 0.1 1.9

Zinc mg/L 95 0.0054 0.0050 0.0300 0.0012 0.0042

Date Range: 01/19/99 - 09/10/19 Samples: 97
SITE 15

Date Range: 01/19/99 - 09/10/19 Samples: 100
SITE 16
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Table 5-6 Monitoring Data Summary
C-18 Watershed
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Count Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 107 141 139 268 61 52

Arsenic mg/L 16 0.0011 0.0009 0.0024 0.0005 0.0007
Cadmium mg/L 33 0.0013 0.0008 0.0050 0.0002 0.0022

Chlorophyll-a (corrected) ug/L 42 3.7 3.6 15.3 1.0 3.0
Copper mg/L 33 0.0033 0.0027 0.0100 0.0003 0.0042

Dissolved Oxygen % Saturation 15 46.3 56.2 78.9 5.7 20.6
Fecal Coliform cfu/100mL 41 15 12 730 1 143

Lead mg/L 32 0.0020 0.0013 0.0236 0.0003 0.0042
Nitrogen, Ammonia mg/L 159 0.031 0.035 1.500 0.003 0.121

Nitrogen, nitrate + nitrite mg/L 158 0.023 0.032 0.520 0.001 0.062
Nitrogen, Total mg/L 161 0.82 0.89 1.65 0.00 0.21

Nitrogen, Total Kjeldahl mg/L 142 0.86 0.87 1.40 0.22 0.16
pH None 161 7.4 7.5 8.2 6.2 0.3

Phosphorus, orthophosphate mg/L 162 0.004 0.003 0.500 0.001 0.041
Phosphorus, Total mg/L 150 0.024 0.023 23.000 0.002 1.876

Salinity ppth 19 0.2457 0.2000 0.4000 0.2000 0.0812
Specific Conductivity umho/cm 163 416 413 909 148 168

Temperature deg C 161 26.4 26.6 3001.0 15.8 234.5
Total Hardness mg/L 40 158 172 298 60 61

Total Suspended Solids mg/L 155 1.3 1.5 153.0 0.0 12.2
Turbidity NTU 162 1.6 1.6 6.9 0.4 1.1

Zinc mg/L 33 0.0075 0.0100 0.1580 0.0027 0.0270

Count Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 105 133 138 247 59 46

Arsenic mg/L 16 0.0012 0.0011 0.0024 0.0005 0.0007
Cadmium mg/L 33 0.0013 0.0008 0.0050 0.0002 0.0022

Chlorophyll-a (correEDed) ug/L 40 4.8 4.8 15.8 1.0 4.4
Copper mg/L 33 0.0033 0.0033 0.0100 0.0003 0.0042

Dissolved Oxygen % Saturation 15 71.4 71.1 109.1 25.0 18.7
Fecal Coliform cfu/100mL 41 56 50 1600 3 366

Lead mg/L 33 0.0020 0.0013 0.0236 0.0003 0.0042
Nitrogen, Ammonia mg/L 156 0.026 None 0.140 0.003 0.029

Nitrogen, nitrate + nitrite mg/L 159 0.017 0.021 0.244 0.002 0.039
Nitrogen, Total mg/L 160 0.77 None 1.32 0.00 0.19

Nitrogen, Total Kjeldahl mg/L 141 0.81 0.82 1.30 0.26 0.15
pH None 148 7.6 7.7 8.3 6.5 0.4

Phosphorus, orthophosphate mg/L 159 0.003 0.002 0.082 0.001 0.012
Phosphorus, Total mg/L 148 0.021 0.021 0.210 0.002 0.022

Salinity ppth 13 0.1980 0.2000 1.0000 0.1000 0.2363
Specific Conductivity umho/cm 158 402 408 1588 151 220

Temperature deg C 159 25.3 26.2 33.2 15.8 4.0
Total Hardness mg/L 42 156 173 311 60 60

Total Suspended Solids mg/L 142 1.6 1.5 6.0 0.3 1.0
Turbidity NTU 162 1.4 1.4 8.7 0.3 0.9

Zinc mg/L 33 0.0070 0.0080 0.0429 0.0018 0.0075

• Sites C18G92 and C18S46 were substitued by Sites 81 and 92 for the September 2015- October 2016 permit cycle

SITE 92

SITE 81

Date Range: 01/19/99 - 08/13/19 Samples: 163

Date Range: 01/19/99 - 09/09/19 Samples: 162
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Table 5-6 Monitoring Data Summary
S-2-6-7 Watershed

Page 23 of 25

SITE 43 Date Range: 04/18/17 - 09/11/19 Samples: 14

Count Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 0 None None None None None

Arsenic mg/L 12 0.0062 0.0036 2.2350 0.0007 0.6440
Cadmium mg/L 12 0.0004 0.0002 0.1950 0.0001 0.0562

Chlorophyll-a (corrected) ug/L 14 7.4 8.2 61.2 1.4 15.3
Copper mg/L 12 0.0024 0.0013 0.9750 0.0003 0.2810

Dissolved Oxygen % Saturation 14 57.1 65.0 160.0 19.0 34.8
Fecal Coliform cfu/100mL 0 None None None None None

Lead mg/L 12 0.0078 0.0023 2.1000 0.0007 0.8163
Nitrogen, Ammonia mg/L 14 0.090 0.108 0.580 0.018 0.145

Nitrogen, nitrate + nitrite mg/L 14 0.170 0.193 1.400 0.013 0.428
Nitrogen, Total mg/L 14 1.71 1.46 4.10 1.08 0.97

Nitrogen, Total Kjeldahl mg/L 14 1.46 1.25 2.70 1.00 0.62
pH None 12 8.1 8.0 9.1 7.1 0.6

Phosphorus, orthophosphate mg/L 13 0.038 0.044 0.200 0.003 0.058
Phosphorus, Total mg/L 14 0.107 0.100 0.220 0.036 0.055

Salinity ppth 0 None None None None None
Specific Conductivity umho/cm 14 591 545 1038 395 238

Temperature ECg C 14 25.5 27.0 32.6 17.6 5.0
Total Hardness mg/L 11 246 262 404 147 104

Total SuspenECd Solids mg/L 12 5.0 5.0 17.0 2.5 4.1
Turbidity NTU 14 8.4 7.5 35.0 2.6 9.2

Zinc mg/L 12 0.0063 0.0055 0.0200 0.0015 0.0054
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Table 5-6 Monitoring Data Summary
WPBWS Watershed
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Count Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 0 None None None None None

Arsenic mg/L 0 None None None None None
Cadmium mg/L 0 None None None None None

Chlorophyll-a (corrected) ug/L 57 3.6 4.4 24.3 0.5 4.8
Copper mg/L 0 None None None None None

Dissolved Oxygen mg/L 4 96.6 97.1 118.5 78.0 17.0
Fecal Coliform cfu/100mL 0 None None None None None

Lead mg/L 0 None None None None None
Nitrogen, Ammonia mg/L 0 None None None None None

Nitrogen, nitrate + nitrite mg/L 64 0.119 0.180 3.600 0.005 0.586
Nitrogen, Total mg/L 67 1.33 1.29 5.20 0.66 0.84

Nitrogen, Total Kjeldahl mg/L 64 1.09 1.10 3.00 0.30 0.47
pH None 68 7.8 7.8 8.6 6.8 0.3

Phosphorus, orthophosphate mg/L 0 None None None None None
Phosphorus, Total mg/L 65 0.092 0.093 0.600 0.018 0.094

Salinity ppth 0 None None None None None
Specific Conductivity umho/cm 0 None None None None None

Temperature deg C 68 26.7 27.6 33.2 18.4 3.8
Total Hardness mg/L 0 None None None None None

Total Suspended Solids mg/L 0 None None None None None
Turbidity NTU 68 13.7 12.1 152.0 2.5 26.9

Zinc mg/L 0 None None None None None

Count Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 0 None None None None None

Arsenic mg/L 0 None None None None None
Cadmium mg/L 0 None None None None None

Chlorophyll-a (corrected) ug/L 36 3.0 2.3 18.7 1.1 4.6
Copper mg/L 0 None None None None None

Dissolved Oxygen mg/L 99 6.3 5.1 106.1 0.1 24.2
Fecal Coliform cfu/100mL 1 12 12 12 12 None

Lead mg/L 0 None None None None None
Nitrogen, Ammonia mg/L 0 None None None None None

Nitrogen, nitrate + nitrite mg/L 46 0.067 0.054 0.530 0.013 0.174
Nitrogen, Total mg/L 46 1.11 1.05 1.70 0.68 0.26

Nitrogen, Total Kjeldahl mg/L 46 0.97 0.98 1.70 0.60 0.19
pH None 100 7.4 7.4 8.7 6.2 0.4

Phosphorus, orthophosphate mg/L 32 0.016 0.014 0.082 0.002 0.025
Phosphorus, Total mg/L 48 0.056 0.058 0.160 0.017 0.037

Salinity ppth 0 None None None None None
Specific Conductivity umho/cm 55 429 412 1697 128 285

Temperature deg C 100 25.7 25.9 34.1 18.3 3.6
Total Hardness mg/L 67 141 142 252 76 40

Total Suspended Solids mg/L 0 None None None None None
Turbidity NTU 98 6.0 5.7 48.4 0.9 9.3

Zinc mg/L 0 None None None None None

SITE M Canal

SITE Control 4
Date Range: 04/15/11 - 09/24/19 Samples: 100

Date Range: 03/15/11 - 09/24/19 Samples: 69
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Table 5-6 Monitoring Data Summary
WPBWS Watershed
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Count Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 0 None None None None None

Arsenic mg/L 0 None None None None None
Cadmium mg/L 0 None None None None None

Chlorophyll-a (corrected) ug/L 41 5.4 7.8 34.6 0.5 7.4
Copper mg/L 0 None None None None None

Dissolved Oxygen mg/L 51 7.4 7.4 11.8 5.1 1.3
Fecal Coliform DZu/100mL 0 None None None None None

Lead mg/L 0 None None None None None
Nitrogen, Ammonia mg/L 0 None None None None None

Nitrogen, nitrate + nitrite mg/L 48 0.028 0.013 1.300 0.005 0.214
Nitrogen, Total mg/L 51 0.87 0.82 2.40 0.60 0.30

Nitrogen, Total Kjeldahl mg/L 48 0.81 0.80 1.20 0.56 0.15
pH None 51 8.2 8.2 8.7 7.2 0.3

Phosphorus, orthophosphate mg/L 16 0.007 0.009 0.039 0.002 0.011
Phosphorus, Total mg/L 50 0.024 0.025 0.200 0.003 0.026

Salinity ppth 0 None None None None None
Specific Conductivity umho/cm 51 483 468 970 274 162

Temperature deg C 51 25.9 25.8 31.8 19.3 3.5
Total Hardness mg/L 0 None None None None None

Total Suspended Solids mg/L 0 None None None None None
Turbidity NTU 51 2.6 2.6 8.9 0.6 1.8

Zinc mg/L 0 None None None None None

Count Geometric 
Mean Median Max Min Standard 

Deviation
Alkalinity mg/L 0 None None None None None

Arsenic mg/L 0 None None None None None
Cadmium mg/L 0 None None None None None

Chlorophyll-a (corrected) ug/L 11 1.9 1.4 8.8 0.5 3.4
Copper mg/L 0 None None None None None

Dissolved Oxygen mg/L 21 7.9 7.8 10.0 6.6 0.8
Fecal Coliform cfu/100mL 0 None None None None None

Lead mg/L 0 None None None None None
Nitrogen, Ammonia mg/L 0 None None None None None

Nitrogen, nitrate + nitrite mg/L 18 0.053 0.061 1.800 0.013 0.439
Nitrogen, Total mg/L 21 0.80 0.74 2.30 0.21 0.47

Nitrogen, Total Kjeldahl mg/L 18 0.66 0.66 1.50 0.18 0.29
pH None 21 8.3 8.3 8.7 7.9 0.2

Phosphorus, orthophosphate mg/L 0 None None None None None
Phosphorus, Total mg/L 21 0.012 0.012 0.025 0.001 0.009

Salinity ppth 0 None None None None None
Specific Conductivity umho/cm 21 495 496 850 304 152

Temperature deg C 21 25.9 27.3 30.8 21.0 3.4
Total Hardness mg/L 0 None None None None None

Total Suspended Solids mg/L 0 None None None None None
Turbidity NTU 21 1.3 1.3 2.5 0.6 0.5

Zinc mg/L 0 None None None None None

SITE Clear Lake

SITE Lake Mangonia
Date Range: 03/15/11 - 08/21/19 Samples: 51

Date Range: 03/15/11 - 08/21/19 Samples: 51
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Watershed Site
Total Nitrogen 

mg/L

Total Phosphorus 

mg/L
Chlorophyll-a ug/L

31E 1.53 0.25 19.94

31C 1.22 0.13 15.59

31B 0.99 0.10 12.94

22 1.02 0.05 12.11

24 0.84 0.05 11.81

27B 1.48 0.16 13.53

27A 1.08 0.11 12.80

28 1.04 0.08 8.43

12A 1.36 0.05 12.29

C17S44 0.87 0.04 9.16

16 0.99 0.03 3.91

15 0.88 0.02 2.25

92 0.82 0.02 3.68

81 0.77 0.02 4.80

38B 1.51 0.10 6.12

37B 1.05 0.06 4.07

C51S155 1.13 0.07 1.67

69 0.99 0.04 2.95

51 0.35 0.03 4.00

62 0.78 0.05 5.41

72 0.61 0.04 8.40

ICWW-N 30 0.29 0.03 3.98

LWL-1 0.35 0.03 5.03

11 0.42 0.04 3.16

13 0.49 0.04 3.95

LWL-4 0.28 0.02 2.57

LWL-8 0.52 0.05 5.57

18C 0.77 0.07 5.36

18D 0.57 0.06 5.30

LWL-11 0.48 0.05 5.70

LWL-13 0.38 0.03 5.00

LWL-18 0.51 0.05 8.40

1 0.79 0.10 5.63

2 1.24 0.09 6.76

3 1.42 0.10 7.10

S39 0.10 0.02 -

L-8 Culv10a 2.16 0.14 1.53

S-2 1.78 0.09 2.65

39 1.82 0.12 5.00

43 1.71 0.11 7.43

M Canal 1.33 0.09 3.64

Control 4 1.11 0.06 3.01

Lake Mangonia 0.87 0.02 5.42

Clear Lake 0.80 0.01 1.90

• Northern Lake Worth Lagoon has a minimum level of Total Phosphorus AGM of .044 mg/L

• Central Lake Worth Lagoon has a minimum level of Total Nitrogen AGM of .66 mg/L

• Central Lake Worth Lagoon has a minimum level of Total Phosphorus AGM of .049 mg/L

Hillsboro

S-2-6-7

WPBWS

• C-15, a Class III Freshwater has a minimum level of chlorophyll-a (corrected) AGM of 20 µg/L

• Northern Lake Worth Lagoon has a minimum level of chlorophyll-a (corrected) AGM of 2.9 µg/L

• Northern Lake Worth Lagoon has a minimum level of Total Nitrogen AGM of .54 mg/L

ICWW-S

TABLE 5-7
Summary of Geometric Mean Values for TN, TP, Chl-a

January 1999 - September 2019

C-15

C-16

C-17

C-18

C-51

Lox

LWL-N

LWL-C
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31E 31C 31B Basin 22 24 27B 27A 28 Basin 12A C17S44 Basin

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

FDEP 
Criteria

No Criteria No Criteria No Criteria No Criteria Varies Varies No Criteria No Criteria No Criteria No Criteria No Criteria No Criteria No Criteria

Meeting criteria
Not meeting criteria
No numeric criteria

2010 2.13 1.58 0.88 1.44 1.29 1.29 1.96 1.53 0.89 1.35 1.67 0.93 1.25
2011 1.56 1.01 1.09 1.20 1.10 1.32 1.44 1.09 0.88 1.15 1.31 0.91 1.09
2012 1.30 1.08 0.97 1.11 1.01 1.00 1.44 1.16 1.01 1.11 1.16 0.91 1.02
2013 1.20 1.00 0.97 1.05 0.80 0.76 1.18 0.92 1.01 0.92 0.92 0.89 0.91
2014 1.30 0.84 0.76 0.94 0.82 0.72 1.14 0.86 0.74 0.85 0.93 0.39 0.60
2015 1.21 0.76 0.88 0.93 0.91 0.83 1.31 0.80 1.46 1.03 1.07 0.77 0.91
2016 1.61 1.09 1.02 1.21 0.96 0.85 1.33 1.22 0.82 1.02 0.98 0.88 0.93
2017 1.19 1.09 1.07 1.12 0.84 1.05 1.43 1.22 0.57 0.97 1.03 0.69 0.84
2018 1.19 1.00 0.92 1.03 1.13 0.90 1.29 0.39 0.80 0.84 0.39 0.86 0.58
2019 1.33 0.99 0.56 0.90 0.92 0.09 1.34 0.51 0.31 0.44 0.98 0.78 0.88

Table 5-8
Total Nitrogen (Annual Geometric Mean)

(Page 1 of 4)

Values Used (mg/l)

Varies for sites 22 and 24     TN ≤ 1.27 AGM when Chlorophyll-a >20 mg/l
                                                         TN ≤ 2.23 AGM when Chlorophyll-a ≤20 mg/l

C-16 C-17C-15
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2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
FDEP 

Criteria

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

 
    

   

Lox

16 15 92 81 Basin 38B 37B C51S155 Basin 69 51 62 72 Basin

<=1.54 <=1.54 <=1.54 <=1.54 <=1.54 No Criteria No Criteria No Criteria No Criteria <=1.54 <=0.8 <=1.26 <=1.26
No 

Criteria

Meeting criteria
Not meeting criteria
No numeric criteria

Values Used (mg/l)
1.32 1.30 0.87 0.86 1.06 1.83 1.60 1.25 1.54 0.94 0.15 0.72 0.50 0.38
1.27 1.27 0.93 0.86 1.07 2.13 1.26 0.88 1.33 0.67 0.87 0.76 0.38 0.63
1.08 0.93 0.95 0.90 0.96 1.40 0.76 0.95 1.00 1.30 0.22 0.57 0.51 0.40
0.87 0.64 0.88 0.82 0.79 1.15 1.26 1.96 1.42 0.81 0.15 0.62 0.41 0.33
0.66 0.66 0.23 0.25 0.39 1.39 1.16 0.73 1.06 0.91 0.35 0.79 0.57 0.54
0.77 0.76 0.80 0.74 0.77 1.19 1.09 0.97 1.08 0.85 0.20 0.58 0.52 0.39
0.94 0.97 0.91 0.94 1.37 1.02 1.14 1.17 0.91 0.25 0.72 0.70 0.50
0.88 0.87 0.97 0.91 1.14 0.80 0.79 0.90 1.01 0.22 0.57 0.69 0.44
1.08 0.27 1.13 0.83 0.72 2.22 1.65 1.34 1.70 0.95 0.52 0.71 0.79 0.66
0.96 0.74 0.84 0.87 0.85 0.48 0.14 0.96 0.40 0.87 0.27 0.69 0.58

C-18 C-51 Lox

Table 5-8
Total Nitrogen (Annual Geometric Mean)

(Page 2 of 4)
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2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
FDEP 

Criteria

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

 
    

   

ICWW-N

30 LWL-1 11 13 LWL-4 Basin LWL-8 18C 18D LWL-11 Basin LWL-13 LWL-18 Basin

<=0.66 <=0.54 <=0.54 <=0.54 <=0.54 <=0.54 <=0.66 <=0.66 <=0.66 <=0.66 <=0.66 <=0.59 <=0.59 <=0.59

Meeting criteria
Not meeting criteria
No numeric criteria

0.21 0.32 0.45 0.52 0.42 0.48 0.99 0.65 0.45 0.61 0.37 0.40 0.3841
0.34 0.22 0.45 0.50 0.36 0.14 0.83 0.52 0.26 0.35 0.22 0.24 0.2303
0.21 0.33 0.72 0.81 0.58 0.42 0.94 0.84 0.42 0.61 0.35 0.42 0.3854
0.15 0.28 0.53 0.59 0.23 0.38 0.54 0.93 0.90 0.48 0.68 0.41 0.44 0.4217
0.24 0.19 0.25 0.33 0.14 0.22 0.32 0.65 0.52 0.16 0.37 0.14 0.15 0.1442
0.20 0.32 0.22 0.25 0.21 0.25 0.39 0.62 0.30 0.39 0.41 0.30 0.46 0.3718
0.25 0.33 0.23 0.37 0.31 0.31 0.55 0.45 0.30 0.53 0.45 0.32 0.46 0.3882
0.25 0.34 0.13 0.14 0.25 0.20 0.67 0.21 0.15 0.66 0.35 0.99 0.56 0.7437
0.37 0.41 0.20 0.40 0.31 0.32 0.74 0.70 0.47 0.62 0.44 0.27 0.34
0.28 0.33 0.29 0.31 0.24 0.29 0.42 0.43 0.42 0.43 0.42 0.34 0.36 0.35

Values Used (mg/l)

ICWW-SLWL-N LWL-C

Table 5-8
Total Nitrogen (Annual Geometric Mean)

(Page 3 of 4)
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2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

FDEP 

Criteria

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

Table 5-8

Total Nitrogen (Annual Geometric Mean)
(Page 1 of 4)

L-8

1 2 3 S39 Basin Culv10A S-2 39 43 Basin M Canal Control 4
Lake 

Mangonia
Clear Lake Basin

No Criteria
No 

Criteria

No 

Criteria

No 

Criteria

No 

Criteria

No 

Criteria

No 

Criteria

No 

Criteria

No 

Criteria

No 

Criteria
No Criteria No Criteria 1.05 to 1.91 1.05 to 1.91 1.05 to 1.91

No numeric criteria

0.65 1.14 1.46 1.03

0.54 1.11 1.37 0.94 1.26 0.92 0.86 1.00

0.75 1.36 1.42 1.13 1.14 0.88 0.75 0.91

0.67 1.30 1.38 1.06 1.30 0.79 0.67 0.88

1.40 1.12 0.89 1.00 1.09

1.25 0.94 0.95 0.91 1.00

1.19 1.25 1.42 1.28 1.34 1.11 0.84 0.89 1.03

0.59 1.38 1.38 1.04 4.23 5.22 4.70 1.61 1.19 0.95 0.82 1.11

1.41 1.47 1.52 0.03 0.56 2.23 1.77 1.62 1.57 1.65 1.24 1.08 0.85 0.80 0.98

0.60 1.13 1.45 0.99 2.21 1.79 2.00 1.93 1.90 1.38 1.12 0.80 0.75 0.98

Varies for Lake Magnonia and Clear Lake     TN ≤ 1.27 AGM when Chlorophyll-a >20 mg/l

                                                                                       TN ≤ 2.23 AGM when Chlorophyll-a ≤20 mg/l

S-2-6-7

Values Used (mg/l)

Hillsboro

Table 5-8

Total Nitrogen (Annual Geometric Mean)
(Page 4 of 4)

WPBWS
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2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
FDEP 

Criteria

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

Lox

16 15 92 81 Basin 38B 37B C51S155 Basin 69 51 62 72 Basin

<=0.12 <=0.12 <=0.12 <=0.12 <=0.12 No Criteria No Criteria No Criteria No Criteria <=0.12 <=0.03 <=0.075 <=0.075 <=0.1

Meeting criteria
Not meeting criteria
No numeric criteria

0.05 0.04 0.02 0.02 0.03 0.11 0.11 0.07 0.09 0.04 0.02 0.05 0.04 0.04
0.03 0.02 0.02 0.02 0.02 0.07 0.06 0.04 0.05 0.06 0.06 0.02 0.03 0.03
0.03 0.01 0.02 0.02 0.02 0.13 0.04 0.03 0.06 0.04 0.03 0.04 0.04 0.03
0.03 0.00 0.02 0.02 0.02 0.09 0.08 0.06 0.08 0.03 0.03 0.06 0.04 0.04
0.01 0.01 0.04 0.02 0.02 0.11 0.14 0.06 0.10 0.04 0.03 0.06 0.04 0.04
0.02 0.01 0.02 0.02 0.02 0.11 0.08 0.08 0.09 0.03 0.02 0.05 0.04 0.03
0.02 0.01 0.03 0.03 0.02 0.08 0.09 0.06 0.08 0.03 0.02 0.05 0.05 0.04
0.03 0.15 0.04 0.02 0.04 0.18 0.05 0.06 0.08 0.04 0.02 0.04 0.03 0.03
0.02 0.01 0.06 0.03 0.02 0.16 0.11 0.09 0.11 0.06 0.03 0.04 0.03
0.03 0.01 0.03 0.02 0.04 0.01 0.07 0.03 0.02 0.05 0.04 0.03

C-18 C-51

Table 5-9
Total Phosphorus (Annual Geometric Mean)

(Page 2 of 4)

Lox

Values Used (mg/l)
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2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

FDEP 
Criteria

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

ICWW-N

30 LWL-1 11 13 LWL-4 Basin LWL-8 18C 18D LWL-11 Basin LWL-13 LWL-18 Basin

<=0.035 <=0.044 <=0.044 <=0.044 <=0.044 <=0.044 <=0.049 <=0.049 <=0.049 <=0.049 <=0.049 <=0.05 <=0.05 <=0.05

Meeting criteria
Not meeting criteria
No numeric criteria

0.03 0.03 0.03 0.03 0.03 0.04 0.06 0.06 0.04 0.05 0.03 0.04 0.0346
0.05 0.02 0.05 0.06 0.04 0.01 0.07 0.07 0.03 0.04 0.03 0.03 0.0269
0.03 0.04 0.03 0.04 0.04 0.04 0.01 0.04 0.04 0.03 0.03 0.04 0.037
0.02 0.03 0.07 0.06 0.02 0.04 0.05 0.08 0.08 0.06 0.07 0.04 0.05 0.0436
0.02 0.03 0.06 0.04 0.02 0.03 0.05 0.07 0.06 0.05 0.06 0.03 0.04 0.0368
0.02 0.03 0.06 0.06 0.02 0.04 0.04 0.08 0.07 0.04 0.05 0.02 0.05 0.034
0.02 0.03 0.04 0.04 0.02 0.03 0.05 0.08 0.06 0.04 0.06 0.03 0.05 0.0369
0.02 0.03 0.01 0.01 0.02 0.01 0.06 0.05 0.02 0.06 0.04 0.07 0.07 0.0725
0.03 0.04 0.03 0.04 0.02 0.03 0.07 0.07 0.06 0.03 0.06 0.03 0.03 0.03
0.02 0.03 0.05 0.05 0.02 0.03 0.04 0.09 0.06 0.04 0.06 0.03 0.05 0.04

LWL-CLWL-N ICWW-S

Values Used (mg/l)

Table 5-9
Total Phosphorus (Annual Geometric Mean)

(Page 3 of 4)
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31E 31C 31B Basin 22 24 27B 27A 28 Basin 12A C17S44 Basin

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

FDEP 
Criteria

<=20 <=20 <=20 <=20 <=20 <=20 <=20 <=20 <=20 <=20 <=20 <=20 <=20

Meeting criteria
Not meeting criteria
No numeric criteria

2010 33.53 7.63 15.99 21.80 13.51 19.74 24.55 19.43 17.26 17.26
2011 28.22 23.48 25.74 17.83 20.25 15.35 20.92 18.45 12.41 12.41
2012 24.95 16.18 20.09 17.67 18.51 18.54 20.44 18.76 17.74 17.74
2013 43.87 24.19 32.57 28.64 15.83 7.38 17.32 15.51 12.50 12.50
2014 39.23 28.66 27.53 31.39 22.70 17.75 35.79 18.36 15.53 21.03 20.44 20.44
2015 16.28 9.10 18.72 14.05 9.86 13.62 26.83 8.03 8.27 11.91 12.94 12.94
2016 9.72 8.42 17.18 11.20 12.73 20.70 7.45 8.11 5.56 9.76 11.78 11.78
2017 16.15 15.39 19.16 16.82 18.04 6.14 9.60 8.04 4.57 8.29 8.10 8.10
2018 14.58 9.63 16.84 13.32 9.52 4.58 3.39 10.83 20.68 8.02 5.98 5.98
2019 8.11 13.38 8.39 9.69 11.97 5.77 11.96 3.86 5.83 7.14 7.61 7.61

Values Used (ug/l)

Table 5-10
Chlorophyll-A (Annual Geometric Mean)

(Page 1 of 4)

C-15 C-16 C-17
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2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

FDEP 
Criteria

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

Lox ICWW-N

16 15 92 81 Basin 38B 37B C51S155 Basin 69 51 62 72 Basin 30

<=20 <=20 <=20 <=20 <=20 <=20 <=20 <=20 <=20 <=20 <=4 <=5.5 <=5.5 <=4.9 <=4.7

Meeting criteria
Not meeting criteria
No numeric criteria

Values Used (ug/l)
5.62 2.99 4.10 7.97 8.25 8.11 5.67 4.19 6.58 11.53 6.61
6.44 1.52 3.13 19.35 4.84 9.68 2.94 3.48 3.48
6.17 1.52 3.06 8.64 4.21 6.03 2.01 4.17 4.64 9.86 5.04
5.65 2.09 3.44 5.16 4.36 4.75 2.36 4.28 6.10 8.66 5.30
2.14 2.14 2.14 4.07 2.79 0.03 0.66 3.00 4.49 5.50 11.23 5.82
2.54 1.26 1.79 5.64 2.06 3.41 1.92 4.07 5.94 10.83 5.70
5.63 2.34 6.51 8.05 5.13 10.17 3.93 6.32 2.47 2.95 4.76 7.07 4.33
4.80 2.02 3.44 6.71 3.87 3.16 3.98 3.55 2.09 2.29 5.33 7.71 4.29
2.57 2.58 3.09 5.52 3.26 4.22 4.99 4.59 3.30 5.96 4.83 4.90 4.63
2.71 2.02 5.04 7.80 3.83 3.90 2.35 3.03 3.70 3.72 5.91 9.45 5.92 3.75

Table 5-10
Chlorophyll-A (Annual Geometric Mean)

(Page 2 of 4)

C-18 C-51 Lox
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2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
FDEP 

Criteria

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

LWL-1 11 13 LWL-4 Basin LWL-8 18C 18D LWL-11 Basin LWL-13 LWL-18 Basin

<=2.9 <=2.9 <=2.9 <=2.9 <=2.9 <=10.2 <=10.2 <=10.2 <=10.2 <=10.2 <=5.7 <=5.7 <=5.7

Meeting criteria
Not meeting criteria
No numeric criteria

4.51 2.16 4.08 3.41 1/12 1/12 1/12 3/12 7/60 4.8 6.7 5.8
3.48 2.89 4.05 3.44 0/2 1/11 1/11 0/2 2/28 3 3 3
4.73 2.85 4.12 3.81 1/11 1/12 1/12 1/10 5/47 4.3 5.5 4.9

3.90 4.55 4.22 4/12 5/12 9/12
5.23 7.51 6.26 6/9 8/9 14/18

5.10 3.28 3.41 1.81 3.19 1/10 2/7 1/7 2/10 6/44 4.08 5.11 4.6
7.06 3.82 5.19 1/5 1/5 2/5
2.81 3.92 3.32 1/7 1/6 1/6 2/7 5/26 5.4 7.9 6.7

6.92 3.12 4.26 5.79 4.81 9/10 5/6 5/6 9/10 28/32 11.11 5.73 7.98
4.37 1.73 2.94 1.81 2.52 2/9 1/9 1/9 1/9 5/36 4.60 7.72 5.96

LWL-N

Table 5-10
Chlorophyll-A (Annual Geometric Mean)

(Page 3 of 4)

ICWW-SLWL-C

Note:  Chlorophyll-a criteria for LWL-S shall not be exceeded in more than 10 percent of the measurements

Values Used (ug/l)
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2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

FDEP 
Criteria

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

L-8

1 2 3 S39 Basin Culv10a S-2 39 43 Basin M Canal Control 4
Lake 

Mangonia
Clear 
Lake

Basin

<=11 <=11 <=20 <=20 <=15.5 <=20 <=20 <=20 <=20 <=20 <=20 <=20 <=20 <=20 <=20

Meeting criteria
Not meeting criteria
No numeric criteria

4.00 5.80 13.00 6.71
4.14 4.54 8.76 5.48
3.71 10.50 8.86 7.01 1.48 3.92 1.22 1.92
7.00 5.27 4.58 5.52 3.97 1.48 0.82 1.69
6.85 4.62 7.26 6.13 3.31 10.84 3.98 5.23
4.33 4.61 3.61 4.16 5.33 7.78 3.69 5.35
3.55 2.76 3.10 3.12 4.54 3.39 9.04 8.40 5.85
3.13 2.22 0.85 1.81 4.23 5.22 4.70 4.49 5.45 6.61 4.63 5.23
6.14 4.34 5.17 5.16 2.23 7.17 8.20 7.67 2.13 1.90 3.37 3.17 2.56
7.56 9.13 12.05 9.41 4.03 8.16 5.73 4.70 2.80 3.69 3.05 3.49

Hillsboro

Table 5-10
Chlorophyll-A (Annual Geometric Mean)

(Page 4 of 4)

WPBWSS-2-6-7
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Table 5-11 Water Quality Trends
C-16 Watershed

Page 2 of 14

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

22 2004 - 2019 -0.238590 -0.000060 0.003118 Significant Decreasing Trend
24 1999 - 2019 -0.326457 -0.000077 < 0.0001 Significant Decreasing Trend

27B 1999 - 2019 -0.197787 -0.000058 0.011712 Significant Decreasing Trend
27A 1999 - 2019 -0.406646 -0.000118 < 0.0001 Significant Decreasing Trend
28 1999 - 2019 -0.167577 -0.000041 0.004578 Significant Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

22 2004 - 2019 -0.002005 0.000000 0.982785 Decreasing Trend
24 1999 - 2019 -0.150391 -0.000004 0.037080 Significant Decreasing Trend

27B 1999 - 2019 -0.039861 -0.000003 0.599807 Decreasing Trend
27A 1999 - 2019 -0.301928 -0.000018 < 0.0001 Significant Decreasing Trend
28 1999 - 2019 -0.104553 -0.000003 0.088101 Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

22 2004 - 2019 0.203970 0.002045 0.008865 Significant Increasing Trend
24 1999 - 2019 0.031181 0.000270 0.679638 Increasing Trend

27B 1999 - 2019 0.013312 0.000101 0.872543 Increasing Trend
27A 1999 - 2019 -0.184644 -0.001603 0.014401 Significant Decreasing Trend
28 1999 - 2019 0.166312 0.000924 0.094382 Increasing Trend

3 If the p-value is less than 0.05, then a decreasing trend may suggest an improvement in water quality, and an increasing trend 
may suggest a decline in water quality.

Total Nitrogen

Total Phosphorus

Total Chlorophyll-a (corrected)

1 Even if the p-value is determined to be statistically significant, the result may not be ecologically significant.  For example, if a 
trend is statistically significantly declining (negative trend) and the concentration is low in the water, then it may not be realistic to 
assume that an improvement in water quality by reductions in TN or TP may positively impact the ecological system in a 
measurable way. A negative slope is an indication of a decreasing trend, while a positive slope is an indication of an increasing 
trend.
2 Results contain serial correlation (as per autocorrelation analysis results) used the p-value adjusted for serial correlation.

MOCK•ROOS Page 130



Table 5-11 Water Quality Trends
C-17 Watershed

(Page 3 of 14)

Total Nitrogen

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

12A 1999 - 2019 -0.269583 -0.000072 0.000122 Significant Decreasing Trend
C17S44 1999 - 2019 -0.359972 -0.000049 < 0.0001 Significant Decreasing Trend

Total Phosphorus

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

12A 1999 - 2019 -0.049234 -0.000001 0.482051 Decreasing Trend
C17S44 1999 - 2019 -0.021714 -0.0000003 0.686982 Decreasing Trend

Total Chlorophyll-a (corrected)

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

12A 1999 - 2019 -0.056574 -0.000399 0.438333 Decreasing Trend
C17S44 1999 - 2019 -0.019921 -0.000200 0.915730 Decreasing Trend

1 Even if the p-value is determined to be statistically significant, the result may not be ecologically significant.  For example, if a trend is 
statistically significantly declining (negative trend) and the concentration is low in the water, then it may not be realistic to assume that an 
improvement in water quality by reductions in TN or TP may positively impact the ecological system in a measurable way. A negative slope 
is an indication of a decreasing trend, while a positive slope is an indication of an increasing trend.

2 Results contain serial correlation (as per autocorrelation analysis results) used the p-value adjusted for serial correlation.

3 If the p-value is less than 0.05, then a decreasing trend may suggest an improvement in water quality, and an increasing trend may 
suggest a decline in water quality.
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Table 5-11 Water Quality Trends
C-18 Watershed

(Page 4 of 14)

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

16 1999 - 2019 -0.085564 -0.000023 0.231490 Decreasing Trend
15 1999 - 2019 -0.265610 -0.000059 0.000506 Significant Decreasing Trend
92 1999 - 2019 -0.079646 -0.000012 0.134413 Decreasing Trend
81 1999 - 2019 -0.059051 -0.000008 0.269074 Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

16 1999 - 2019 -0.170921 -0.000003 0.015934 Significant Decreasing Trend
15 1999 - 2019 -0.237020 -0.000003 0.001130 Significant Decreasing Trend
92 1999 - 2019 0.153241 0.000001 0.006072 Significant Increasing Trend
81 1999 - 2019 -0.001308 0.000000 0.982786 Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

16 1999 - 2019 0.009514 0.000000 0.901574 Increasing Trend
15 1999 - 2019 -0.163168 -0.000166 0.030859 Significant Decreasing Trend
92 1999 - 2019 0.113320 0.000153 0.297837 Increasing Trend
81 1999 - 2019 0.240206 0.000513 0.030194 Significant Increasing Trend

3 If the p-value is less than 0.05, then a decreasing trend may suggest an improvement in water quality, and an increasing trend 
may suggest a decline in water quality.

Total Nitrogen

Total Phosphorus

Total Chlorophyll-a (corrected)

1 Even if the p-value is determined to be statistically significant, the result may not be ecologically significant.  For example, if a 
trend is statistically significantly declining (negative trend) and the concentration is low in the water, then it may not be realistic to 
assume that an improvement in water quality by reductions in TN or TP may positively impact the ecological system in a 
measurable way. A negative slope is an indication of a decreasing trend, while a positive slope is an indication of an increasing 

2 Results contain serial correlation (as per autocorrelation analysis results) used the p-value adjusted for serial correlation.
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Table 5-11 Water Quality Trends
C-51 Watershed

(Page 5 of 14)

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

38B 1999 - 2019 -0.342880 -0.000138 < 0.0001 Significant Decreasing Trend
37B 1999 - 2019 -0.274428 -0.000099 0.000158 Significant Decreasing Trend

C51S155 1999 - 2019 -0.182454 -0.000048 0.000372 Significant Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

38B 1999 - 2019 0.101354 0.000004 0.161852 Increasing Trend
37B 1999 - 2019 0.031629 0.000001 0.670577 Increasing Trend

C51S155 1999 - 2019 0.034328 0.000001 0.514242 Increasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

38B 1999 - 2019 -0.051177 -0.000173 0.480619 Decreasing Trend
37B 1999 - 2019 -0.072134 -0.000164 0.328393 Decreasing Trend

C51S155 1999 - 2019 -0.411713 -0.001171 0.001300 Significant Decreasing Trend

3 If the p-value is less than 0.05, then a decreasing trend may suggest an improvement in water quality, and an increasing trend 
may suggest a decline in water quality.

Total Nitrogen

Total Phosphorus

Total Chlorophyll-a (corrected)

1 Even if the p-value is determined to be statistically significant, the result may not be ecologically significant.  For example, if a 
trend is statistically significantly declining (negative trend) and the concentration is low in the water, then it may not be realistic to 
assume that an improvement in water quality by reductions in TN or TP may positively impact the ecological system in a 
measurable way. A negative slope is an indication of a decreasing trend, while a positive slope is an indication of an increasing 
trend.
2 Results contain serial correlation (as per autocorrelation analysis results) used the p-value adjusted for serial correlation.
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Table 5-11 Water Quality Trends
Loxahatchee Watershed

Page 6 of 14

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

69 2003 - 2019 -0.202183 -0.000047 0.000226 Significant Decreasing Trend
51 2000 - 2019 -0.271794 -0.000060 0.000185 Significant Decreasing Trend
62 2000 - 2019 -0.236781 -0.000081 < 0.0001 Significant Decreasing Trend
72 2000 - 2019 -0.088738 -0.000027 0.088438 Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

69 2003 - 2019 0.001408 0.000000 0.980925 Increasing Trend
51 2000 - 2019 -0.044970 0.000000 0.531945 Decreasing Trend
62 2000 - 2019 0.106161 0.000002 0.055036 Increasing Trend
72 2000 - 2019 -0.031604 -0.0000002 0.547609 Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

69 2003 - 2019 -0.083343 -0.000186 0.133099 Decreasing Trend
51 2000 - 2019 -0.105373 -0.000211 0.161379 Decreasing Trend
62 2000 - 2019 -0.008340 -0.000019 0.882957 Decreasing Trend
72 2000 - 2019 -0.058912 -0.000327 0.264281 Decreasing Trend

3 If the p-value is less than 0.05, then a decreasing trend may suggest an improvement in water quality, and an increasing trend 
may suggest a decline in water quality.

Total Nitrogen

Total Phosphorus

Total Chlorophyll-a (corrected)

1 Even if the p-value is determined to be statistically significant, the result may not be ecologically significant.  For example, if a 
trend is statistically significantly declining (negative trend) and the concentration is low in the water, then it may not be realistic to 
assume that an improvement in water quality by reductions in TN or TP may positively impact the ecological system in a 
measurable way. A negative slope is an indication of a decreasing trend, while a positive slope is an indication of an increasing 
trend.
2 Results contain serial correlation (as per autocorrelation analysis results) used the p-value adjusted for serial correlation.
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Table 5-11 Water Quality Trends
ICWW-N Watershed

Page 7 of 14

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

30 2000 - 2019 -0.248461 -0.000073 0.000511 Significant Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

30 2000 - 2019 -0.106852 -0.000001 0.133347 Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

30 2000 - 2019 -0.137618 -0.000340 0.067902 Decreasing Trend

3 If the p-value is less than 0.05, then a decreasing trend may suggest an improvement in water quality, and an increasing trend 
may suggest a decline in water quality.

Total Nitrogen

Total Phosphorus

Total Chlorophyll-a (corrected)

1 Even if the p-value is determined to be statistically significant, the result may not be ecologically significant.  For example, if a 
trend is statistically significantly declining (negative trend) and the concentration is low in the water, then it may not be realistic to 
assume that an improvement in water quality by reductions in TN or TP may positively impact the ecological system in a 
measurable way. A negative slope is an indication of a decreasing trend, while a positive slope is an indication of an increasing 
trend.
2 Results contain serial correlation (as per autocorrelation analysis results) used the p-value adjusted for serial correlation.
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Table 5-11 Water Quality Trends
Lake Worth Lagoon North Watershed

Page 8 of 14

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

LWL-1 1999 - 2019 -0.274928 -0.000040 < 0.0001 Significant Decreasing Trend
11 1999 - 2019 -0.321853 -0.000088 < 0.0001 Significant Decreasing Trend
13 2000 - 2019 -0.268795 -0.000077 < 0.0001 Significant Decreasing Trend

LWL-4 2004 - 2019 -0.251979 -0.000027 < 0.0001 Significant Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

LWL-1 1999 - 2019 -0.149496 -0.000002 0.017599 Significant Decreasing Trend
11 1999 - 2019 0.166250 0.000003 0.002915 Significant Increasing Trend
13 2000 - 2019 0.092850 0.000002 0.102227 Increasing Trend

LWL-4 2004 - 2019 -0.263436 -0.000002 < 0.0001 Significant Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

LWL-1 1999 - 2019 -0.119752 -0.000261 0.067732 Decreasing Trend
11 1999 - 2019 0.036487 0.000051 0.524745 Increasing Trend
13 2000 - 2019 0.071769 0.000174 0.212188 Increasing Trend

LWL-4 2004 - 2019 -0.090768 -0.000090 0.166572 Decreasing Trend

3 If the p-value is less than 0.05, then a decreasing trend may suggest an improvement in water quality, and an increasing trend 
may suggest a decline in water quality.

Total Nitrogen

Total Phosphorus

Total Chlorophyll-a (corrected)

1 Even if the p-value is determined to be statistically significant, the result may not be ecologically significant.  For example, if a 
trend is statistically significantly declining (negative trend) and the concentration is low in the water, then it may not be realistic to 
assume that an improvement in water quality by reductions in TN or TP may positively impact the ecological system in a 
measurable way. A negative slope is an indication of a decreasing trend, while a positive slope is an indication of an increasing 
trend.
2 Results contain serial correlation (as per autocorrelation analysis results) used the p-value adjusted for serial correlation.
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Table 5-11 Water Quality Trends
Lake Worth Lagoon Center Watershed

(Page 9 of 14)

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

LWL-8 1999 - 2019 -0.032099 -0.000006 0.582489 Decreasing Trend
18C 2004 - 2019 -0.290909 -0.000111 < 0.0001 Significant Decreasing Trend
18D 2005 - 2019 -0.349841 -0.000132 < 0.0001 Significant Decreasing Trend

LWL-11 1999 - 2019 -0.142654 -0.000036 0.021629 Significant Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

LWL-8 1999 - 2019 -0.019232 -0.0000003 0.733689 Decreasing Trend
18C 2004 - 2019 -0.022724 -0.000001 0.713299 Decreasing Trend
18D 2005 - 2019 -0.024282 -0.000001 0.700918 Decreasing Trend

LWL-11 1999 - 2019 -0.107212 -0.000002 0.078906 Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

LWL-8 1999 - 2019 0.173407 0.000471 0.003439 Significant Increasing Trend
18C 2004 - 2019 0.035485 0.000174 0.554402 Increasing Trend
18D 2005 - 2019 0.132936 0.000700 0.035670 Significant Increasing Trend

LWL-11 1999 - 2019 0.025619 0.000072 0.691168 Increasing Trend

3 If the p-value is less than 0.05, then a decreasing trend may suggest an improvement in water quality, and an increasing trend 
may suggest a decline in water quality.

Total Nitrogen

Total Phosphorus

Total Chlorophyll-a (corrected)

1 Even if the p-value is determined to be statistically significant, the result may not be ecologically significant.  For example, if a 
trend is statistically significantly declining (negative trend) and the concentration is low in the water, then it may not be realistic to 
assume that an improvement in water quality by reductions in TN or TP may positively impact the ecological system in a 
measurable way. A negative slope is an indication of a decreasing trend, while a positive slope is an indication of an increasing 
trend.
2 Results contain serial correlation (as per autocorrelation analysis results) used the p-value adjusted for serial correlation.
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Table 5-11 Water Quality Trends
ICWW-S Watershed

(Page 10 of 14)

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

LWL-13 2004 - 2019 -0.233130 -0.000045 0.000225 Significant Decreasing Trend
LWL-18 2000 - 2019 -0.221880 -0.000045 0.000333 Significant Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

LWL-13 2004 - 2019 -0.222143 -0.000003 0.000352 Significant Decreasing Trend
LWL-18 2000 - 2019 -0.048443 -0.000001 0.419942 Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

LWL-13 2004 - 2019 -0.078114 -0.000156 0.218619 Decreasing Trend
LWL-18 2000 - 2019 0.107137 0.000283 0.088861 Increasing Trend

3 If the p-value is less than 0.05, then a decreasing trend may suggest an improvement in water quality, and an increasing trend 
may suggest a decline in water quality.

Total Nitrogen

Total Phosphorus

Total Chlorophyll-a (corrected)

1 Even if the p-value is determined to be statistically significant, the result may not be ecologically significant.  For example, if a 
trend is statistically significantly declining (negative trend) and the concentration is low in the water, then it may not be realistic to 
assume that an improvement in water quality by reductions in TN or TP may positively impact the ecological system in a 
measurable way. A negative slope is an indication of a decreasing trend, while a positive slope is an indication of an increasing 
trend.
2 Results contain serial correlation (as per autocorrelation analysis results) used the p-value adjusted for serial correlation.
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Table 5-11 Water Quality Trends
Hillsboro Watershed

(Page 11 of 14)

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

1 2006 - 2019 -0.060555 -0.000024 0.619118 Decreasing Trend
2 2006 - 2019 0.065339 0.000018 0.585669 Increasing Trend
3 2006 - 2019 -0.111414 -0.000022 0.365331 Decreasing Trend

S39 2000 - 2019 -0.481070 -0.001007 0.000774 Significant Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

1 2006 - 2019 -0.187500 -0.000006 0.123054 Decreasing Trend
2 2006 - 2019 -0.184400 -0.000009 0.144169 Decreasing Trend
3 2006 - 2019 -0.161616 -0.000008 0.200040 Decreasing Trend

S39 2000 - 2019 -0.374838 -0.000003 < 0.0001 Significant Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

1 2006 - 2019 -0.203783 -0.000777 0.062235 Decreasing Trend
2 2006 - 2019 -0.423878 -0.002557 < 0.0001 Significant Decreasing Trend
3 2006 - 2019 -0.363461 -0.002727 0.000384 Significant Decreasing Trend

S39 No Data No Data No Data No Data

3 If the p-value is less than 0.05, then a decreasing trend may suggest an improvement in water quality, and an increasing trend 
may suggest a decline in water quality.

Total Nitrogen

Total Phosphorus

Total Chlorophyll-a (corrected)

1 Even if the p-value is determined to be statistically significant, the result may not be ecologically significant.  For example, if a 
trend is statistically significantly declining (negative trend) and the concentration is low in the water, then it may not be realistic to 
assume that an improvement in water quality by reductions in TN or TP may positively impact the ecological system in a 
measurable way. A negative slope is an indication of a decreasing trend, while a positive slope is an indication of an increasing 
trend.
2 Results contain serial correlation (as per autocorrelation analysis results) used the p-value adjusted for serial correlation.
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Table 5-11 Water Quality Trends
L-8 Watershed

(Page 12 of 14)

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

Culv10a 2000 - 2019 0.142575 0.000283 0.355128 Increasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

Culv10a 2000 - 2019 -0.004262 -0.0000002 0.924185 Decreasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

Culv10a 2000 - 2019 0.496780 0.001145 0.035240 Significant Increasing Trend

3 If the p-value is less than 0.05, then a decreasing trend may suggest an improvement in water quality, and an increasing trend 
may suggest a decline in water quality.

Total Nitrogen

Total Phosphorus

Total Chlorophyll-a (corrected)

1 Even if the p-value is determined to be statistically significant, the result may not be ecologically significant.  For example, if a 
trend is statistically significantly declining (negative trend) and the concentration is low in the water, then it may not be realistic to 
assume that an improvement in water quality by reductions in TN or TP may positively impact the ecological system in a 
measurable way. A negative slope is an indication of a decreasing trend, while a positive slope is an indication of an increasing 
trend.
2 Results contain serial correlation (as per autocorrelation analysis results) used the p-value adjusted for serial correlation.
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                          Table 5-11 Water Quality Trends
                                        S-2-6-7 Watershed
                                                                     Page 13 of 14

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

S-2 1999 - 2019 -0.046921 -0.000089 0.806418 Decreasing Trend
39 2017 - 2019 0.146795 0.001245 0.584648 Increasing Trend
43 2017 - 2019 0.076923 0.000000 0.742557 Increasing Trend

Total Phosphorus

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

S-2 1999 - 2019 0.028419 0.000001 0.511202 Increasing Trend
39 2017 - 2019 -0.102332 -0.000017 0.657216 Decreasing Trend
43 2017 - 2019 -0.055559 -0.000032 0.826152 Decreasing Trend

Total Chlorophyll-a (corrected)

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

S-2 1999 - 2019 0.000000 0.000000 1.000000 Increasing Trend
39 2017 - 2019 0.067049 0.000758 0.783344 Increasing Trend
43 2017 - 2019 0.098901 0.000000 0.661416 Increasing Trend

1 Even if the p-value is determined to be statistically significant, the result may not be ecologically significant.  For example, if 
a trend is statistically significantly declining (negative trend) and the concentration is low in the water, then it may not be 
realistic to assume that an improvement in water quality by reductions in TN or TP may positively impact the ecological 
system in a measurable way. A negative slope is an indication of a decreasing trend, while a positive slope is an indication of 
an increasing trend.

3 If the p-value is less than 0.05, then a decreasing trend may suggest an improvement in water quality, and an increasing 
trend may suggest a decline in water quality.

Total Nitrogen

2 Results contain serial correlation (as per autocorrelation analysis results) used the p-value adjusted for serial correlation.
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Table 5-11 Water Quality Trends
WPBWS Watershed

(Page 14 of 14)

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

M Canal 2011 - 2019 0.035000 0.000019 0.680756 Increasing Trend
Control 4 2011 - 2019 -0.011831 0.000000 0.916794 Decreasing Trend

Lake Mangonia 2011 - 2019 -0.031736 -0.000005 0.751122 Decreasing Trend
Clear Lake 2011 - 2019 0.010269 0.000000 0.922305 Increasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

M Canal 2011 - 2019 0.197244 0.000015 0.021443 Significant Increasing Trend
Control 4 2011 - 2019 -0.022515 0.000000 0.830733 Decreasing Trend

Lake Mangonia 2011 - 2019 0.214406 0.000001 0.035146 Significant Increasing Trend
Clear Lake 2011 - 2019 0.046279 0.000000 0.649624 Increasing Trend

Site Date Range Tau Slope1
Selected
P-Value2 Statistical Trend Interpretation3

M Canal 2011 - 2019 -0.002560 0.000000 0.983454 Decreasing Trend
Control 4 2011 - 2019 -0.086472 0.000000 0.480427 Decreasing Trend

Lake Mangonia 2011 - 2019 -0.050339 -0.000632 0.652938 Decreasing Trend
Clear Lake 2011 - 2019 0.114889 0.000389 0.304627 Increasing Trend

3 If the p-value is less than 0.05, then a decreasing trend may suggest an improvement in water quality, and an increasing trend 
may suggest a decline in water quality.

Total Nitrogen

Total Phosphorus

Total Chlorophyll-a (corrected)

1 Even if the p-value is determined to be statistically significant, the result may not be ecologically significant.  For example, if a 
trend is statistically significantly declining (negative trend) and the concentration is low in the water, then it may not be realistic to 
assume that an improvement in water quality by reductions in TN or TP may positively impact the ecological system in a 
measurable way. A negative slope is an indication of a decreasing trend, while a positive slope is an indication of an increasing 
trend.
2 Results contain serial correlation (as per autocorrelation analysis results) used the p-value adjusted for serial correlation.
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Figure 5-6 Decreasing Trend Significant Example 
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APPENDIX A 
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Figure 13. Water Quality Stations Within the Loxahatchee River Pollutant Reduction Plan Boundary for Bacteria
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Table 11. Water Quality Monitoring Stations Within the Loxahatchee River Pollutant 

Reduction Plan Boundary for Bacteria 

Sampling Entity 

Station 
Number 
or Name Station Description 

Sampling 
Frequency 

Loxahatchee River 
District Dub Dubois Swim Area Weekly 

Loxahatchee River 
District RDP Riverside Drive Park Weekly 

Loxahatchee River 
District SCE South Channel East Pompano Drive Weekly 

Loxahatchee River 
District SCW South Channel West Jupiter Plantation Weekly 

Loxahatchee River 
District TBR Tequesta Boat Ramp Weekly 

Loxahatchee River 
District 51 North Fork - Tequesta Drive Weekly 

Loxahatchee River 
District 62 Northwest Fork - Islandway Weekly 

Loxahatchee River 
District CALC Caloosahatchee Culvert Monthly 

Loxahatchee River 
District TPJ Toney Penna - Jones Creek Monthly 

Loxahatchee River 
District 40 River RR Track Monthly 

Loxahatchee River 
District 60 NW Fork - Bay Monthly 

Loxahatchee River 
District 65 NW Fork - Kitching Cr. Monthly 

Loxahatchee River 
District 67 NW Fork - Trapper's Monthly 

Loxahatchee River 
District 69 NW Fork - S.R. 706 Monthly 

Loxahatchee River 
District 71 SW Fork - Jones Cr. Monthly 

Loxahatchee River 
District 72 SW Fork - Lox. Riv. Rd. Monthly 

Loxahatchee River 
District 73 SW Fork - Sim's Cr. Monthly 

Loxahatchee River 
District 74 SR 706 - Sim's Creek Monthly 

Loxahatchee River 
District 74DW Sim's Creek Downstream of weir at 

Indiantown Road Monthly 

Loxahatchee River 
District 75 SR 706 - Jones Creek Monthly 

Loxahatchee River 
District 95 Canal 1 Jupiter Farms Monthly 

Loxahatchee River 
District 100 Cypress - NWF Monthly 

Loxahatchee River 
District 107 River's Edge Slough Monthly 

Loxahatchee River 
District 735 Sim's Creek midway between 73 and 74 Monthly 
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Sampling Entity 

Station 
Number 
or Name Station Description 

Sampling 
Frequency 

Loxahatchee River 
District 88 Jupiter Country Club Outfall 3 NORTH Monthly (If 

Flowing) 
Loxahatchee River 

District WCS2 SIRWCD # 2 Quarterly 

Loxahatchee River 
District 42 Pennock Point Quarterly 

Loxahatchee River 
District 55 N Fork - Countyline Rd. Quarterly 

Loxahatchee River 
District 66 NW Fork - Hobe Groves Quarterly 

Loxahatchee River 
District 68 NW Fork - I - 95 Quarterly 

Loxahatchee River 
District 81 C18 - S.R. 706 Quarterly 

Loxahatchee River 
District 86 Jupiter CC Outfall 1 EAST Quarterly 

Loxahatchee River 
District 104 Hobe Grove Canal Quarterly 

Loxahatchee River 
District 105 Cypress -Grove Canal Quarterly 

 

6.2 Data Management and Assessment 
As of June 30, 2017, water quality data in Florida are entered by the entity collecting the data into 
the Florida Watershed Information Network (WIN) Database, which has replaced the Florida 
Storage and Retrieval (STORET) System. WIN serves as the primary repository of ambient water 
quality data for the state. DEP pulls water quality data used for impaired waters evaluations and 
TMDL development directly from this database. The Loxahatchee River stakeholders will upload 
water quality data collected as part of the pollutant reduction plan into WIN each quarter for long-
term storage and availability. In addition, the LRD provides data review and visualization tools of all 
water quality data as it is released from their QA/QC process on their website 
(www.loxahatcheeriver.org/river/).  

The water quality data will be analyzed during the pollutant reduction plan implementation to 
determine changes in water quality. At a minimum the data will be assessed applying the data 
sufficiency requirements and assessment methods contained in the Impaired Water Rule.  For FIB, 
progress will be measured based on the FIB water quality standards which reference the number of 
exceedances. Also, evidence of nonanthropogenic sources will be considered. Other methods may 
be applied, as appropriate, but the goal of the plan is to achieve attainment of water quality 
standards and no longer be impaired.  

6.3 QA/QC 
Stakeholders participating in the monitoring and reporting plan will collect water quality data in a 
manner consistent with the DEP standard operating procedures (SOPs) for QA/QC. The most 
current version of these procedures is available on the DEP website. Consistent with the SOPs, 
waters quality samples should be analyzed by the National Environmental Laboratory Accreditation 

http://www.loxahatcheeriver.org/river/
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List of Permittee Included in this report a table of watersheds each MS4 is in can be 

found in Appendix C  
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Palm Beach Gardens, City of 

Palm Beach Shores, Town of  

Palm Springs, Village of    

Riviera Beach, City of         

Royal Palm Beach, Village of  

South Bay, City of 

South Indian River WCD 

South Palm Beach, Town of 

Tequesta, Village of 

Wellington, Village of 

West Palm Beach, City of 
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1. Water Quality Model 

1.1. Background 

The municipal separate storm sewer system (MS4) National Pollutant Discharge 

Elimination System (NPDES) Cycle 4 permit, issued September 8, 2016 requires in 

(PART V. Monitoring Requirements) that average annual pollutant loading, and event 

mean concentration (EMC) estimates be provided for six parameters. The six parameters 

identified are five-day biochemical oxygen demand (BOD5), total copper (Cu), total 

nitrogen (as N) (TN), total phosphorus (TP), total suspended solids (TSS), and total zinc 

(Zn), all in the unit of (mg/L). It is assumed by the Florida Department of Environmental 

Protection (FDEP) that pollutant loading generated within a watershed flows through 

MS4 outfalls and directly affects the receiving water bodies. It should be noted that, due 

to fate and transport processes, the loading estimates with this computer model do not 

give the resulting pollutant concentration in the receiving water, only indications of mass 

transport. Pollutant loading models do provide a tool to compare varying contributing 

area conditions over a time interval. The option in the permit was given to provide the 

average annual pollutant loading estimates based on major outfalls or watersheds. Since 

the pollutant loading estimates for permit Cycles 1 through 3 were provided on a 

watershed basis, it was agreed with the FDEP that the Cycle 4 loading estimates would 

also be provided on a watershed basis. In additional to meeting the requirements of the 

permit, modeling the average annual pollutant loading generated by a watershed or a 

MS4’s watershed can assist in planning for future improvements in stormwater quality 

treatment, regulations or stormwater management. Local municipalities can identify areas 

of their MS4 that appear to be contributing higher pollutant loading and/or evaluate the 

effect of development or stormwater improvement projects.  

A total of thirteen majors watersheds are represented in Palm Beach County and are 

depicted in Figure 1, They include:  L-8, West Palm Beach Water Supply (WPBWS), 

Loxahatchee, C15, C16, C17, C18, C51, Hillsboro, Lake Worth Lagoon, and S-2_6_7, 

Intracoastal Waterway North (ICWWN), Intracoastal Waterway South (ICWWS). 

Previous permit cycles broke up the C-51 basin into East and West, but grouped 

ICWWN, ICWWS and LWL into one watershed as LWL.  Note that the Water 

Conservation Areas and the Stormwater Treatment Areas (STAs) are excluded from the 

modeled watersheds. The STAs are water quality treatment systems implemented by the 

SFWMD.  The MS4s do not discharge directly to the STAs; these systems function to 

reduce pollutant loading to the Everglades. 

There are four major receiving waters for the thirteen watersheds: The Everglades, Lake 

Worth Lagoon, Intracoastal Waterway, and the Loxahatchee River as shown in Figure 1 
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or as a full size map,  Appendix A: Figure 9. For the purposes of meeting the 

requirements of the permit, the pollutant loading estimation model was run on a 

watershed and MS4 watershed basis using the same input parameters for both. This was 

done to allow for comparison at both a watershed and MS4 per watershed basis.  

 

 

Figure 1 Map of Palm Beach County 
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 Pollutant Loading Estimating 

 

A. Loading Model Overview 
 

The Palm Beach County permittees completed EMC and pollutant loading estimates 

during Permit Cycles 1 through 3. Those efforts were completed using the Watershed 

Management Model (WMM) developed by Camp Dresser & McKee (CDM).  This 

model was a basic spreadsheet tool, good at the time for the task. The WMM was 

used in Cycle 3 for consistency with previous estimates, even though other estimating 

models had started to be introduced around 2011, specifically the Spatially Integrated 

Model for Pollutant Loading Estimates (SIMPLE). One of the major benefits of 

SIMPLE is its use of the GIS platform for the input of data and output of the 

estimated loadings. This allows for better spatial comparison of the input parameters.  

 

SIMPLE uses the same basic method of estimating pollutant loading as does the 

WMM as well as incorporating work done by Environmental Research and Design, 

Inc. (ERD). The GIS functionality was developed by Jones, Edmunds, and Associates 

Inc. Edmunds. Estimates of average annual pollutant loading for each watershed are 

based on land use, EMCs, rainfall, soil type, base flow, septic system impact and best 

management practices (BMPs).  The core of the calculation in the model is based on 

the premise that the average concentration of pollutants in stormwater runoff over a 

storm event is characteristic of each type of land use.  For example, the runoff from 

agriculture/pasture lands in one area will contain similar concentrations of TN and 

other pollutants, as other agriculture/pasture lands.  The EMCs represent each of 

these lands use-specific pollutant loading factors. 

 

SIMPLE incorporates a geographic coverage-based approach to estimate annual and 

seasonal non-point source loads from stormwater runoff. Input coverages include 

land use and soil type, baseflow and are applied to basins. The model generates an 

array of unique runoff value and EMC value combinations, based on the spatial 

overlap of the geographic coverages input into the model. Some of the input 

information contributes to determining the runoff values, while other input 

information affects the concentration of pollutants. The following section will 

summarize the major input data of SIMPLE, and how it was derived for use in this 

estimation.   
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B. Land Use 
 

Land use is a major factor for pollutant loading estimation and consequently, a 

significant input value for SIMPLE.  Many of the other input values are based on the 

land use type in some way. The Florida Land Use and Cover Classification System 

(FLUCCS) is a unified coding system of land use that was created by the Florida Fish 

and Wildlife Conservation Commission and several Water Management Districts, 

with the help of many other stakeholders. The FLUCCS is the basis of the land use 

for Palm Beach County. Land use data was provided by Palm Beach County and the 

other permittees in 2013.  The information was reviewed and classified in the 

thirteen land use categories identified for pollutant loading estimates. The 2013 data 

was sent back out to the permittees in 2018 to be updated. In non-MS4 areas, county 

wide data bases were used to for updating.   

 

The input data was checked using recent aerial photographs and information 

obtained from the Palm Beach County Property Appraiser's website. A set of new 

land uses that were added to the previous estimating efforts included Golf Course, 

Parks with Equestrian Usage, and properties throughout the county that have an 

Equestrian Zoning Authorization. In addition, South Florida Water Management 

District and Palm Beach County maintain several GIS data sets online for public 

access. This information was used to improve the data where possible. Land use 

totals within each watershed are shown in Table 1. 

Geographic Information System (GIS) data from the permittees have continued to 

improve over time. As a result, the total area in some categories has increased or 

decreased significantly from Cycle 3. The Low, Medium and High Residential 

categories in all the watersheds have also had considerable adjustments with a large 

portion of the previously categorized Low Density Residential land uses reclassified 

as either Medium, High Density Residential, or Residential with Equestrian. The 

designation of Light Industrial and Heavy Industrial and Commercial have been 

reevaluated; the designations Industrial and Commercial have been used and land 

uses have been adjusted appropriately. Lastly, in some areas private roads had been 

isolated in residential areas, causing planned developments to overestimate 

impervious areas, this was corrected.     

 

In order to allow comparison of the Cycle 4 estimations to the Cycle 3 estimations, 

adjustments were made to the Cycle 3 input data to include new land uses not 

previously included, such as Golf Course, Residential with Equestrian. 
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Table 1 Land Use Totals Cycle 3 and Cycle 4 with Percent Change 

 Area (acres)  

Land Use (FLUCCS code) Cycle 3 Cycle 4 Changes in Percent* 

Agricultural/Cropland (2140) 499,832 495,510 (0.86%) 

Agricultural/Pasture (2140) 4,694 4,651 (0.91%) 

Commercial (1400) 38,270 38,014 (0.67%) 

Forest/Open Land (1900) 134,423 134,593 0.13% 

Golf Course (1820) 22,496 22,653 0.69% 

Industrial (1500) 4,605 4,782 3.69% 

Major Highways (8000) 49,472 48,536 (1.89%) 

Residential High Density (1300) 23,088 23,223 0.58% 

Residential Low Density (1100) 8,240 10,241 19.54% 

Residential Medium Density (1200) 97,991 100,663 2.65% 

Residential with Equestrian (1151) 10,979 10,979 (0.0%) 

Water (5000) 205,251 207,202 0.94% 

Wetlands (6000) 327,045 325,490 (0.48%) 

Total 1,426,386 1,426,506 0.01% 

*Changes in percent are parentheses if decreasing 

C. Runoff and Hydrologic Input 
 

The amount of stormwater that runs off from any given storm event is based on the 

amount of imperviousness, the type of land use contributing to the runoff, and the 

underlying soils.  For a given land use, the percent of directly connected impervious 

area (DCIA) is relatively consistent regardless of location.  The DCIA represents all 

the impervious surfaces that are directly connected to the stormwater system, 

providing an unobstructed means for pollutants to enter the stormwater runoff. Based 

on methods developed initially by United States Department of Agriculture Natural 

Resources Conservation Service and refined for Florida by ERD in 2015, DCIA, 

percent impervious, and soil type can be used to calculate the curve number (CN) for 

the non-directly connected impervious area (NDCIA). The NDCIA value can be 

paired with a land use code per soil type, to estimate mean annual runoff coefficients 

(C Values).   

In 2012, CDM Smith reviewed land uses and DCIA percentages in the City of Lake 

Worth (now the City of Lake Worth Beach). These land use percentages were 

reviewed and are assumed to be more representative of Palm Beach County than the 

national data available. The DCIA and NDCIA percentages used in the model are 
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listed in Table 2. The resulting C Values are shown in Table 2 and Table 4. The land 

use component will be discussed in further detail in the next section.  

Table 2 DCIA, Percent Impervious and NDCIA per Soil Type by Land Use 

 NDCIA per Soil Type 

 

Land Use % DCIA % Imp. A B C D 

Agricultural/Crop Land 0 0 67.00 78.00 85.00 88.00 

Agricultural / Improved Pasture 0 0 39.00 61.00 74.00 80.00 

Commercial 75 83 

 

91.88 93.92 95.28 95.96 

Forest / Open 0 3 50.62 69.96 79.63 84.46 

Golf Course 0 5 42.25 63.04 75.32 80.99 

Highways / Major 50 50 83.00 89.00 92.00 93.00 

Industrial 60 71 

 

85.59 90.70 92.89 94.35 

Residential / Low Density 5 15 51.47 68.47 79.21 83.68 

Residential / Medium Density 25 44 65.89 77.84 85.31 89.04 

Residential / High Density 50 67 

 

83.80 89.21 92.59 93.94 

Residential / Equestrian 5 15 51.47 68.47 79.21 83.68 

Water 0 0 98.00 98.00 98.00 98.00 

Wetland 0 0 98.00 98.00 98.00 98.00 
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Table 3 Mean Annual Runoff Coefficients (C Values) Part 1 

Land Use 
Land Use 

Code _Soil 

NDCIA 

CN 

Mean Annual Runoff 

Coefficients (C Values) 

Residential, Low Density 1100_A 51.47 0.072 

Residential, Low Density 1100_B 68.47 0.129 

Residential, Low Density 1100_C 79.21 0.189 

Residential, Low Density 1100_D 83.68 0.239 

Residential, Medium Density 1200_A 65.89 0.257 

Residential, Medium Density 1200_B 77.84 0.319 

Residential, Medium Density 1200_C 85.31 0.359 

Residential, Medium Density 1200_D 89.04 0.421 

Residential, High Density 1300_A 83.80 0.509 

Residential, High Density 1300_B 89.21 0.55 

Residential, High Density 1300_C 92.59 0.627 

Residential, High Density 1300_D 93.94 0.627 

Residential, Equestrian 1151_A 51.47 0.072 

Residential, Equestrian 1151_B 68.47 0.129 

Residential, Equestrian 1151_C 79.21 0.189 

Residential, Equestrian 1151_D 83.68 0.239 

Commercial 1400_A 91.88 0.679 

Commercial 1400_B 93.92 0.717 

Commercial 1400_C 95.28 0.717 

Commercial 1400_D 95.96 0.717 

Industrial 1500_A 85.59 0.568 

Industrial 1500_B 90.7 0.602 

Industrial 1500_C 92.89 0.663 

Industrial 1500_D 94.35 0.663 

Golf Course 1820_A 42.25 0.018 

Golf Course 1820_B 63.04 0.073 

Golf Course 1820_C 75.32 0.12 

Golf Course 1820_D 80.99 0.157 
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Table 4 Mean Annual Runoff Coefficients (C Values) Part 2 

Land Use 
Land Use 

Code _Soil 

NDCIA 

CN 

Mean Annual Runoff 

Coefficients (C Values) 

Forest/Open Land 1900_A 50.62 0.034 

Forest/Open Land 1900_B 69.96 0.093 

Forest/Open Land 1900_C 79.63 0.157 

Forest/Open Land 1900_D 84.46 0.209 

Agricultural/Cropland 2140_A 67.00 0.073 

Agricultural/Cropland 2140_B 78.00 0.157 

Agricultural/Cropland 2140_C 85.00 0.209 

Agricultural/Cropland 2140_D 88.00 0.292 

Agricultural/Pasture 2110_A 39.00 0.018 

Agricultural/Pasture 2110_B 61.00 0.057 

Agricultural/Pasture 2110_C 74.00 0.12 

Agricultural/Pasture 2110_D 80.00 0.157 

Water 5000_A 98.00 0.614 

Water 5000_B 98.00 0.614 

Water 5000_C 98.00 0.614 

Water 5000_D 98.00 0.614 

Wetlands 6000_A 98.00 0.614 

Wetlands 6000_B 98.00 0.614 

Wetlands 6000_C 98.00 0.614 

Wetlands 6000_D 98.00 0.614 

Major Highways & Utilities 8000_A 83.00 0.509 

Major Highways & Utilities 8000_B 89.00 0.55 

Major Highways & Utilities 8000_C 92.00 0.55 

Major Highways & Utilities 8000_D 93.00 0.627 
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D. Event Mean Concentration 
 

The Event Mean Concentration EMC values are defined as the total load of a given 

pollutant divided by the total runoff volume for a storm event.  These values are 

derived from monitoring watersheds, and sampling stormwater during rain events. 

When validated data is available, modelers will refer to this previously published 

data. The data EMC values used in the model for Cycle 4 and the regressive Cycle 3 

is presented in Table 5. 

 

Table 5 Event Mean Concentration for Parameters by Land Use (mg/l) 

 Land Use TN TP TSS BOD5 Cu Zn 

Agricultural/Crop Land 2.67 0.89 19.8 3.8 0.022 0.030 

Agricultural / Improved Pasture 2.3 0.44 94.3 5.1 0.013 0.021 

Commercial 1.79 0.26 57.5 7.7 0.018 0.094 

Forest / Open 1.15 0.06 8.4 1.4 0.013 0.021 

Golf Course 2.07 0.33 37.5 7.9 0.016 0.062 

Highways / Major 1.2 0.2 37.3 5.2 0.032 0.126 

Industrial 1.2 0.26 60.0 7.6 0.003 0.057 

Residential / Low Density 1.61 0.19 23.0 4.7 0.008 0.031 

Residential / Medium Density 2.07 0.33 37.5 7.9 0.016 0.062 

Residential / High Density 2.32 0.52 77.8 11.3 0.009 0.086 

Residential / with Equestrian 3.45 0.5 69.1 4.7 0.008 0.031 

Water 0.84 0.11 11.0 3.0 0.001 0.006 

Wetland 1.01 0.05 11.0 3.0 0.001 0.006 

 

There are many datasets available for EMC values. The EMC values for this 

model for TN and TP are based on the recently-developed Loxahatchee 

Reasonable Assurance Plan PLSM Model.  Golf Course EMC values were 

previously assumed to be equivalent to Medium Density Residential, by Harper 

2015, in the report for TMDL modeling of the Indian River Lagoon, and this 

assumption was carried forward to this estimation. EMCs for TSS, BOD5, Cu, and 

Zn come from Table 4-17 in the Evaluation of Current Stormwater Design Criteria 

within the State of Florida, 2007 prepared by Harvey Harper and David Baker. 

The EMC values for Residential with Equestrian land use are based on the South 

Florida Environmental Report Appendix 10-1, for St. Lucie Watershed by Del 

Bottcher and Joyce Zhang (2012) and are assumed to be equivalent to the values 

for Low Density Residential for the pollutants BOD5, Cu, and Zn. Other values are 
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available in the literature; however, these values were chosen because they 

appeared to be representative of all of the Palm Beach County MS4s.   

During a storm event, the concentration of pollutants in the runoff varies 

considerably over the time of the event (as does the rainfall intensity).  The 

concentration of pollutants like oily substances on roadways is highest during the 

first part of the storm, and then declines as the majority of the material is washed 

off.  This initial, high-concentration discharge is known as the “first-flush.”  The 

concentration in the first-flush of runoff is not representative of the entire storm.  In 

order to estimate the loading from a storm, the flow-weighted average 

concentration (or EMC) is necessary. 

 

E. Rainfall 
 

Rainfall amounts for use in the model were obtained from the South Florida Water 

Management District (SFWMD) NEXRAD database. NEXRAD (Next Generation 

Weather Radar), also known as Weather Surveillance Doppler Radar (WSR-88D), 

is deployed by the National Weather Service and was first used in 1988. The 

technology allows the estimation of the spatial distribution of rainfall across an 

area. NEXRAD sends out a radio signal and measures the signal reflected from 

falling raindrops, to estimate the amount of rainfall (using calibrated algorithms). 

For the SFWMD area, five radar locations are used: Tampa, Melbourne, 

Jacksonville, Miami, Tallahassee and Key West. NEXRAD data are available with 

2-km x 2-km grid resolution with data sets at every 15-minute increment. This 

data allows for more accurate data that is spatially tied to each water shed  The 

ten-year average for each station was used to determine an annual rainfall average 

for each water shed across the entire County. The use of an average rainfall for 

each watershed, based on the prior 10-year period of record, was important to 

remove the effects of variable rainfall from year to year when comparing the two 

permit cycles. The use of the NEXRAD data in DBHYDRO in place of the 

previously used rain gauges allowed the distribution of rainfall across the County 

to be considered, rather than assuming the same rainfall everywhere. 

 

To determine an average rainfall amount for each watershed for the 10-year period 

in both Cycle 3 and Cycle 4, a ten-year period of monthly data was downloaded 

from the SFWMD dbhydro NEXRAD database. Each 2-km by 2-km grid (pixel) in 

the NEXRAD data has an eight-digit identification number. This number was used 

to track data once out of the spatial database. Within each watershed the pixels 

were associated and summed for a total month of rainfall. Pixels that crossed the 

line between two watersheds were assigned to the watershed that most of the pixel 

fell into. The same rationale was used for a pixel that extended beyond the edge of 

a watershed. Rain fall data was downloaded for each pixel for each month. The 
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annual average rainfall per watershed was calculated. This value was averaged 

over the ten-year period and the average value was used as the rainfall for the 

watershed in the models for both Cycle 3 and Cycle 4. 

  

 
Figure 2 Example of NEXRAD data available from SFWMD 
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Table 6 Estimated Average Annual Rainfall for Palm Beach County 2008-2013 

Watershed 
2008 2009 2010 2011 2012 2013 

C-15 65.8 59.8 44.7 45.5 59.5 57.5 

C-16 63.5 62.4 48.8 43.4 66.7 60.8 

C-17 60.6 55.1 57.0 51.6 62.9 62.4 

C-18 55.3 49.3 53.2 49.4 56.7 56.9 

C-51 62.0 55.5 55.8 47.9 62.9 58.2 

L-8 57.4 51.9 50.3 46.6 53.9 54.6 

S-2-6-7 61.9 53.7 50.6 47.4 51.1 52.9 

Hillsboro 52.1 54.6 45.2 38.5 46.3 49.0 

ICWWN 59.8 54.7 53.8 50.4 67.3 60.8 

ICWWS 48.2 48.2 33.7 36.0 41.7 43.5 

Loxahatchee 48.6 42.8 48.8 46.1 52.5 51.9 

Lake Worth Lagoon 47.0 42.3 38.4 35.4 48.5 44.9 

WCA-1 62.2 52.0 50.0 42.8 56.5 50.4 

WPBWS 61.4 54.3 58.9 49.9 63.4 61.9 
 

Table 7 Estimated Average Annual Rainfall for Palm Beach County 2014-2018 

Watershed 
2014 2015 2016 2017 2018 

10-Year 
Average 

C-15 60.9 45.2 53.5 69.6 53.3 55.9 

C-16 56.3 49.3 53.8 69.2 52.7 57.0 

C-17 55.6 46.0 53.0 59.7 56.6 56.4 

C-18 57.7 46.7 55.5 65.1 60.2 55.1 

C-51 53.8 47.5 54.3 62.8 56.9 56.1 

L-8 53.2 42.1 54.1 63.0 55.0 52.9 

S-2-6-7 46.1 37.9 52.4 64.1 42.7 51.0 

Hillsboro 45.1 45.9 44.4 60.4 50.3 48.3 

ICWWN 63.1 53.5 53.7 57.6 52.6 57.0 

ICWWS 39.1 34.7 42.7 55.5 39.0 42.0 

Loxahatchee 54.8 47.9 50.1 58.4 55.7 50.7 

Lake Worth Lagoon 45.0 35.3 37.6 44.1 37.9 41.5 

WCA-1 50.8 44.9 50.8 66.4 49.0 52.4 

WPBWS 53.0 46.9 56.9 62.4 56.8 56.9 
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F. Base Flow 
 

In addition to estimating stormwater runoff pollutant loading, SIMPLE calculates 

pollutant loadings associated with base flows.  Base flow is defined as the rainfall 

which seeps into the soil and moves laterally underground to a nearby waterway.  

Base flow is typically estimated from canal flow during the lowest flow months, or 

by using hydrograph separation techniques.  Base flow can also be estimated as a 

percentage of rainfall.  Base flow was assigned as a fraction (0.25) of the rainfall. 

Base flow concentrations are usually determined from a series of observations 

during the dry season.  Median base flow concentrations from the 1993 MS4 permit 

application were used in the pollutant loading model.  These values are shown in 

 

Table 8. 

 

Table 8 Median Base Flow Concentrations (mg/l) 

Parameter Concentration  

BOD5 2.66 

TSS 5.9 

TP 0.170 

TN 1.5 

Cu 0.0074 

Zn 0.0279 

 

G. OSTDS or Septic System Impact 
 

Onsite sewage treatment and disposal systems (OSTDS) also known generally as septic 

systems are assumed to generate additional non-point source pollutant loading to a 

watershed. Florida Department of Health (FDOH) has been working on developing a 

database of parcels served by OSTDS. This data set still contains a high level of 

uncertainty. To indicate the level of uncertainty, qualitative words like “known, likely, 

somewhat likely” are used to describe the OSTDS data point. Review of this information 

against other municipal sewer systems and sanitary pump station zones resulted in using 

only the “known” data to augment the Cycle 4 data. Municipalities with areas served by 

OSTDS were sent maps of the previously identified septic areas to review and update.   

Significant work was done in 2009 through 2015 by Water Environment Research 

Foundation (WERF), Lowe, and FDOH to characterize the influent and effluent flows of 

OSTDS, as well as the impact of drainfields in the reduction of pollutants. For the model, 
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TN and TP were assumed to be conserved as the discharge transports from the drainfield 

to the discharge. In literature, concentrations of TN and TP were found to be 48.00 mg/L 

and 1.03 mg/L respectively, after abstraction from drainfield had occurred.  

 

Flows from OSTDS were calculated based on the design process required by FDOH in 

Chapter 64E-6, F.A.C. Within that Chapter, Table 1, “Estimated Sewage Flows,” 

residential flows are based on the square footage of the building area. This step function 

was used to estimate the flow. In addition, a report dated June 2018, prepared for 

National Oceanic and Atmospheric Administration (NOAA) Fisheries Service, titled 

Boynton Inlet Contributing Area Watershed Management Plan by Horsley Witten Group 

states that the septic return flow for non-consumptive use or the fraction of the 

wastewater flow that ultimately left the septic system was 48 (gallons/per person/per day) 

vs. the 100 (gallons/per person/per day) that is the influent design flow. Data was 

collected from Palm Beach County Property Appraisers on the square footage of 

structures built on parcels served by septic. This information was then used with the 

values from Table 1 referenced previously, to estimate the return flow. The benefit of this 

approach opposed to previous land area and census data interpolation, is that it accounts 

more accurately for areas served by septic but which are vacant or are very large parcels 

with relatively small houses. This methodology of estimating residential septic flows was 

applied to all parcels served by septic. Spot checks of parcels of different sizes 

throughout the county appeared to generate flows at reasonable magnitudes, based on 

aerial review.  

 

H. Equestrian Land Use Impact 
 

Per Florida Department of Agriculture and Consumer Services Water Quality/Quantity 

Best Management Practices for Florida Equine Operation, 2011 Edition, a 1,000 pound 

horse produces nearly 10 tons of manure and stall waste each year. A ton of manure and 

bedding material has an average nutrient content of 8 pounds of nitrogen and 2.5 pounds 

of phosphorous. Assuming that the bedding material waste does not contain nutrients 

approximately 80 pounds of nitrogen and 25 pounds of phosphorous are generated each 

year per horse. The Village of Wellington has the most population of both yearly and 

seasonal horses. Wellington also has a livestock waste ordinance which requires the 

waste to be hauled to an approved disposal site and haulers are required to submit annual 

reports in the amount of material removed. Based on load tickets covering a 12 month 

period (2017-2018) and Wellington equestrian area (Palm Beach County property 

appraiser's data base for equestrian parcels) the annual number of horse manure is 

approximately 0.64 horse per acre per year. Applying this amount county-wide the 

additional nutrient horse loading is estimated at 51 pounds of nitrogen per equestrian acre 



  Summary of Average Annual Pollutant Loading Model Activities Cycle 4, Year 3 

 

16                                                    MOCK•ROOS 

\\fileserver\files\npbc\npbcnpds\archive\2018-2019 - year 3 cycle 4 pollutant loading\report.docx 

 

per year and 16 pounds of phosphorous per equestrian acre per year. This load was 

redistributed across the watershed based on the average rainfall values. From a mass 

balance and volume calculations loads from equestrian areas were estimated to have an 

ECM 4.33 mg/L for nitrogen and 1.36 mg/L for phosphorous. Other EMC perimeters for 

Residential areas with Equestrian were based on South Florida Environmental Report 

Appendix 10-1, St. Lucie Watershed by Del Bottcher and Joyce Zhang (2012) assumed 

equivalent to Low Density for BOD5, CU, and ZN. 

 

I. Best Management Practices Pollutant Reduction 
 

Another component of the pollutant loading estimation equation is the incorporation 

of pollutant reduction/control practices that exist within the contributing area.  

SIMPLE allows stormwater pollution control strategies to be included. Non- 

structural controls (e.g., land use controls, buffer zones, etc.) and structural controls 

(e.g., onsite and regional detention and retention basins, lakes and ponds, swales, 

etc.) can be incorporated into the model to determine the effect on pollutant loads. 

 

SIMPLE attributes a reduction in pollutant loading to systems that incorporate Best 

Managements Practices (BMPs) such as wet or dry retention/detention systems, 

exfiltration trenches, pollution control devices, and so on. The model only accounts 

for removal of pollutants by BMPs in the stormwater runoff, i.e., pollutant loads in 

the base flow are not reduced by the BMPs. Several sources of data were used to 

create the BMP coverage. Permit coverage from SFWMD GIS Data were used to 

supplement information provided by the County and municipalities. Removal 

efficiencies have been researched across the nation as well as here in South Florida. 

The stormwater practices listed in the table were assigned a pollution reduction 

coefficient based on literature research reported by (Horsley-Witten 2018). 

Additionally, Florida Department of Environmental Protection (2016) has provided 

values for TN, TP, and TSS reductions. Literature research for valves for BOD5, Cu, 

and Zn are based on Harper Harvey studies circa 1999 and City of Lake Worth 

Stormwater Master Plan (CDM Smith 2012). When combination BMPs were not 

reported directly, an efficiency was calculated via the following equation:  

 

Treatment Train Efficiency = Eff1 + ((1-Eff1) x Eff2) 

 

A summary of the total area of each type of  BMP found in each watershed (and used 

in the models) for the 2013 and 2018 estimations is presented in Table 9 and Table 

10, respectively. In general, an increase of area treated by BMPs can be seen between 

the Cycle 3 and Cycle 4. The reductions of pollutant loading resulting from the areas 

treated by BMPs is presented in Table 11.  
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Table 9 Summary by Watershed in acres of BMP Types 2013   

Watershed 

Dry 

Detention 

Basin (Dry) 

Exfiltration 

Basin (Exf) 

Proprietary 

Control 

Device 

(PCD) 

Wet 

Detention 

Basin 

(Wet) 

Dry/PCD in 

Combination 

Dry/Wet in 

Combination 

C15 703.59 6.53 -- 18,265.53 -- 1,809.48 

C16 1,406.31 0.90 -- 25,248.62 -- 1,415.65 

C17 1,520.13 -- 24.80 10,164.73 -- 1,058.22 

C18 434.08 -- -- 18,126.24 -- 75.12 

C51 3,764.02 21.95 22.05 67,887.44 7.27 3,436.00 

Hillsboro 2,245.14 -- -- 12,746.84 -- 2,954.85 

ICWWN 402.47 -- -- 8,431.66 -- 1,880.25 

ICWWS 956.13 4.54 -- 230.22 -- 141.59 

L8 0.37 -- -- 845.13 -- 25.00 

Loxahatchee 787.80 -- -- 4,468.66 -- 12,457.44 

Lake Worth 

Lagoon 
952.16 -- 534.72 1,191.25 310.34 338.71 

S-2-6-7 325.64 -- -- 324.04 -- 251.62 

WPBWS 56.61 -- 0.03 1,807.34 -- 6.52 

 

Watershed 
Exf/Dry in 

Combination 

Exf/PCD in 

Combination 

Wet/Exf in 

Combination 

Alum 

Injection 

No  

discharge 
Total 

C15 -- 0.23 -- -- -- 20,785.36 

C16 21.16 -- -- -- -- 28,092.64 

C17 5.77 -- -- -- 1,255.74 14,029.40 

C18 -- -- -- -- -- 18,635.45 

C51 30.03 0.19 17.60 9.72 3.38 75,199.65 

Hillsboro -- -- -- -- -- 17,946.83 

ICWWN -- -- -- -- -- 10,714.37 

ICWWS -- -- -- -- -- 1,332.48 

L8 -- -- -- -- -- 870.50 

Loxahatchee -- -- -- -- -- 17,713.89 

Lake Worth 

Lagoon 
231.45 37.71 -- 0.54 7.59 3,604.47 

S-2-6-7 -- -- -- -- -- 901.31 

WPBWS -- -- -- 450.62 7.31 2,328.42 
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Table 10 Summary by Watershed in acres of BMP Types 2018   

Watershed 

Dry 

Detention 

Basin (Dry) 

Exfiltration 

Basin (Exf) 

Proprietary 

Control 

Device 

(PCD) 

Wet 

Detention 

Basin 

(Wet) 

Dry/PCD in 

Combination 

Dry/Wet in 

Combination 

C15 1,208.87 384.00 0.58 18,073.86 -- 2,815.53 

C16 1,609.02 50.83 0.82 25,770.25 -- 1,284.81 

C17 2,513.78 114.03 27.98 10,321.19 -- 1,044.73 

C18 656.88 -- -- 18,107.44 -- 25.24 

C51 4,631.75 33.32 25.92 68,240.22 21.50 3,539.79 

Hillsboro 2,753.04 301.66 -- 12,792.98 44.37 2,863.13 

ICWWN 385.47 179.09 -- 9,205.06 -- 1,894.39 

ICWWS 1,005.41 258.36 45.90 257.20 -- 149.38 

L8 26.56 -- -- 845.13 -- 25.00 

Loxahatchee 714.76 391.98 -- 7,199.10 -- 12,358.74 

Lake Worth 

Lagoon 
974.99 148.26 609.85 1,431.93 312.26 350.26 

S-2-6-7 552.18 -- -- 329.82 41.20 250.67 

WPBWS 74.47 -- -- 1,808.99 -- 4.71 

 

Watershed 
Exf/Dry in 

Combination 

Exf/PCD in 

Combination 

Wet/Exf in 

Combination 

Wet/PCD in 

Combination 

Alum 

Injection 
Swales 

No  

discharge 
Total 

C15 378.51 65.89 313.75 -- -- -- -- 758.15 

C16 447.30 -- -- -- -- -- -- 447.30 

C17 193.36 -- -- -- -- -- 648.05 841.41 

C18 -- -- -- -- -- -- -- 0.00 

C51 216.10 134.41 17.60 -- 0.09 86.88 3.38 458.46 

Hillsboro 51.85 -- 36.65 -- -- -- -- 88.50 

ICWWN 290.90 -- 13.97 -- -- -- -- 304.87 

ICWWS 49.54 -- 71.76 5.16 -- -- -- 126.46 

L8 -- -- -- -- -- -- -- 0.00 

Loxahatchee 83.02 31.42 -- -- -- -- -- 114.44 

Lake Worth 

Lagoon 
309.07 1.16 -- -- 0.08 -- 7.59 317.90 

S-2-6-7 -- -- -- -- -- -- -- 0.00 

WPBWS -- -- -- -- 450.84 -- 7.31 458.14 
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Table 11 BMP Removal Efficiencies in Percent 

Types of Existing Stormwater Practices TN TP TSS BOD5 Cu  ZN 

Dry Detention Basin (Dry) 10 10 50 40 35 70 

Exfiltration Basin (Exf) 45 65 90 75 80 80 

Proprietary Control Device (PCD) 30 40 90 25 50 45 

Wet Detention Basin (Wet) 50 80 90 40 70 50 

Dry/PCD Combination 37 46 95 55 67 83 

Dry/Wet in Combination 55 82 95 64 80 85 

Exf/Dry in Combination 51 69 95 85 87 84 

Exf/PCD in Combination 62 79 99 81 90 89 

Alum Injection 50 90 90 75 80 80 

Swales 20 20 15 20 35 25 

 

J. Pollutant Loading Comparisons 
 

Estimates of pollutant loading for the past two permit cycles are given in Table 12 

and Table 13. A graphical comparison of the pollutant loadings for the two permit 

cycles, for the six pollutant parameters is shown in Figure 3 through Figure 8.  

 

In terms of concentration estimates, using a percent change is a common method of 

comparison. A change of one percent or greater was used as a threshold to indicate 

significant change. Generally, the estimates indicate that BOD5, TSS, Cu and Zn 

loading are decreasing in all the Watersheds except for C-17. In C-17, estimated 

loading of TP and TN appear to be increasing.  

 

 

 

Table 12 Loading Estimates Cycle 3 Year 3 in mg/L 

 BOD5 TSS TP CU ZN TN 

Watershed 
Cycle 3 

Year 3 

Cycle 3 

Year 3 

Cycle 3 

Year 3 

Cycle 3 

Year 3 

Cycle 3 

Year 3 

Cycle 3 

Year 3 

C15 1,085,890 3,780,619 47,511 2,491 11,414 428,992 

C16 1,319,230 4,294,861 55,301 2,817 13,229 613,163 

C17 746,421 3,001,973 30,455 1,762 8,095 306,205 

C18 1,795,960 5,281,837 55,081 2,234 9,914 716,469 

C51 3,015,247 9,577,086 137,506 6,440 28,706 1,770,218 

Hillsboro 954,749 3,768,384 44,540 2,341 10,028 349,585 

ICWWN 441,016 1,365,455 17,839 1,002 4,522 195,209 

ICWWS 278,171 1,471,489 13,128 683 2,986 108,085 

L8 2,226,117 7,363,771 83,490 2,829 10,963 931,902 

LOX 746,513 2,390,398 33,363 1,554 6,224 456,387 

LWL 727,658 3,479,044 33,667 1,579 6,984 289,708 

S-2_6_7 3,001,967 10,348,659 316,928 10,656 29,755 1,702,345 

WPBWS 516,116 1,628,588 16,166 588 2,558 202,132 
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Table 13 Loading Estimates Cycle 4 Year 3 in mg/L 

 BOD5 TSS TP CU ZN TN 

Watershed 
Cycle 4 

Year 3 

Cycle 4 

Year 3 

Cycle 4 

Year 3 

Cycle 4 

Year 3 

Cycle 4 

Year 3 

Cycle 4 

Year 3 

C15 1,035,576 3,308,847 45,366 2,322 10,456 422,172 

C16 1,314,644 4,201,904 54,807 2,756 13,003 612,669 

C17 748,576 2,933,718 30,944 1,702 7,663 311,079 

C18 1,747,703 5,093,882 54,145 2,204 9,693 693,855 

C51 2,990,483 9,387,559 136,117 6,332 28,061 1,725,169 

Hillsboro 943,216 3,640,819 44,011 2,246 9,554 348,386 

ICWWN 429,380 1,229,472 17,269 928 4,241 193,500 

ICWWS 267,863 1,367,076 12,758 644 2,794 106,657 

L8 2,225,830 7,361,863 83,488 2,828 10,957 931,884 

LOX 709,032 2,038,886 31,659 1,456 5,840 439,785 

LWL 718,096 3,395,653 33,279 1,543 6,818 285,882 

S-2_6_7 3,021,209 10,444,784 317,153 10,652 29,783 1,706,412 

WPBWS 515,843 1,626,169 16,161 586 2,545 202,125 

 

 

 

 

 
Figure 3 Annual Loading with BMP Controls: 5-Day Biochemical Oxygen Demand 
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Figure 4 Annual Loading with BMP Controls: Total Suspended Solids 

 
Figure 5 Annual Loading with BMP Controls: Total Phosphorus 
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Figure 6 Annual Loading with BMP Controls: Total Nitrogen  

 
Figure 7 Annual Loading with BMP Controls: Total Copper 
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Figure 8 Annual Loading with BMP Controls: Total Zinc 

K. MS4 Contribution 
 

Palm Beach County is over 1.5 million acres in size, and large portions of the County 

are in agricultural production, land preserves, or surface water treatment. The 

watersheds containing MS4 area is a smaller sub-section of the County. Within each 

watershed the contributing area from MS4s is smaller still. The MS4s account for 

approximately 33% of the area in the Loxahatchee River Basin (Loxahatchee, 

ICWWN, and C-18 watersheds), 40% in the Lake Worth Lagoon Basin (C16, C17, 

C51, Lake Worth Lagoon, and WPBWS watersheds) and 21% in the Intracoastal 

Waterway South Basin (C15, Hillsboro, and ICWWS watersheds).  MS4s account for 

approximately 20% of the total contributing area in Palm Beach County. An estimate 

of the pollutant loading for each PBC MS4 area was estimated for each watershed, by 

annual load, as well as by percentage.  These estimated values are provided in Table 

14 through Table 28.     

 Conclusions 

The pollutant loading estimates generally show no increase of pollutant loading over 

past two permit cycles.  A majority of the pollutant loading appears to be from non-

MS4 sources.  The pollutant loading estimates indicate that the current stormwater 

pollution prevention programs in place are generally managing the stormwater runoff 
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in terms of pollutant loading, and implementation of additional programs is not 

warranted for most PBC MS4s at this time. 

 

On a watershed level a slight increase in pollutant loading has been estimated for the 

C-17 watershed. Within this basin, MS4s show reductions or no increases in 

pollutants loading. This indicates that the estimated increase is coming from non-

MS4 contributing areas. This could be attributed to the development of lands in these 

non-MS4 areas. The estimated increase appears to be a 2-percent change. The State 

of Florida allows for assumed pollutant loading reductions as a result of non-

structural BMPs such as public education and outreach.  In fact, a six-percent 

reduction in the estimated loading of TN and TP is allowed for a contributing area.  

These reductions are not included in the SIMPLE model. The Palm Beach County 

MS4 group conducts public outreach programs throughout the year, and throughout 

Palm Beach County. If a six-percent pollutant loading estimate reduction is applied to 

the C-17 Watershed, a net decrease in the pollutant loading estimate for these 

parameters has occurred.   Therefore, the implementation of additional programs is 

not warranted for PBC MS4s in the C-17 Watershed. 

 

Within the MS4s an increase in the estimated pollutant loading is indicated for the 

City of Lake Worth Beach, Palm Beach Gardens, Lantana, and Northern Palm Beach 

County Improvement District. None of these MS4s have an increase greater than six-

percent, which means any increase would be offset by the County-wide public 

education activities. Therefore, the implementation of additional programs is not 

warranted for the listed MS4s. 

 

Lastly, throughout the county numerous other water quality programs are ongoing.  

Some of these programs are as follows: 

• Street Sweeping and Liter Control  

• Structural Controls Cleanout Activities  

• Equestrian BMPs.  

These actives transport large volumes of debris from the streets, structural controls 

and open lands to the landfill that would be washed into the stormwater flow. The 

FDEP has a tool that can be used to estimate the amount of TN and TP that is 

removed by these activities per pound of waste land filled. Additionally, many 

municipalities have implemented fertilizer ordinances between 2013 and 2018 that 

reduce the amount of fertilizer compounds that are washed into water bodies. Many 

of the MS4s have development regulation that require retention /detention water 

quality volumes for new and redevelopment. These efforts are done on a municipal 

level and not modeled in this report but should be considered when looking at the 

loading model.  
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 Appendix A: Figure 9 Watershed Flow Directions and Watershed Direction 
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Appendix B: Pollutant Loading Results   
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Table 14 Pollutant Loading Results Watershed C-15 

Watershed C-15 

2013 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

Boca Raton, City of 1,574 8,769 69 5 22 481 40.61 0.11% 

Boynton Beach, City of 5,268 7,109 151 8 48 1,601 181.86 0.47% 

Delray Beach, City of 140,855 765,668 6,095 372 1,675 42,479 3,103.22 8.08% 

FDOT – District Four 17,773 108,960 774 97 378 5,305 427.12 1.11% 

FDOT – Turnpike Enterprises 9,961 44,518 516 50 139 3,744 331.67 0.86% 

Palm Beach County 49,858 230,340 2,132 208 853 16,602 1,631.33 4.25% 

All MS4 Total 225,290 1,165,365 9,736 740 3,116 70,213 5,715.81 14.88% 

All Watersheds Total 1,085,890 3,780,619 47,511 2,491 11,414 428,992 38,407.11 100.00% 
         

Watershed C-15 

2018 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

Boca Raton, City of 1,423 7,668 63 4 18 448 40.61 0.11% 

Boynton Beach, City of 5,269 7,114 151 8 48 1,601 181.86 0.47% 

Delray Beach, City of 120,652 585,783 5,362 312 1,346 39,699 3,103.22 8.08% 

FDOT – District Four 13,399 70,065 682 70 222 4,850 427.12 1.11% 

FDOT – Turnpike Enterprises 9,952 44,477 516 50 139 3,742 331.67 0.86% 

Palm Beach County 47,156 205,033 2,025 190 785 16,155 1,631.33 4.25% 

All MS4 Total 197,852 920,140 8,799 635 2,559 66,494 5,715.81 14.88% 

All Watersheds Total 1,035,576 3,308,847 45,366 2,322 10,456 422,172 38,407.11 100.00% 
         

Reductions %   
  BOD5 TSS TP CU ZN TN   

All MS4 Total 12.2% 21.0% 9.6% 14.1% 17.9% 5.3%   

All Watersheds Total 4.6% 12.5% 4.5% 6.8% 8.4% 1.6%   
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Table 15 Pollutant Loading Results Watershed C-16 

Watershed C-16 

2013 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

Atlantis, City of 12,679 31,056 465 28 127 4,217 451.27 1.03% 

Boynton Beach, City of 53,576 83,664 1,489 91 521 16,361 1,635.09 3.73% 

FDOT – District Four 27,091 158,643 1,227 143 541 8,599 744.70 1.70% 

FDOT – Turnpike Enterprises 10,663 38,806 555 37 104 4,293 396.17 0.90% 

Greenacres, City of 7,065 35,477 339 17 77 3,477 156.96 0.36% 

Lake Worth, City of 30,700 176,290 1,400 74 330 9,963 633.06 1.44% 

Lantana, Town of 604 3,236 32 2 4 258 12.32 0.03% 

Palm Beach County 107,029 503,939 4,434 428 1,791 34,354 3,221.96 7.34% 

All MS4 Total 249,408 1,031,110 9,942 819 3,496 81,524 7,251.53 16.52% 

All Watersheds Total 1,319,230 4,294,861 55,301 2,817 13,229 613,163 43,889.46 100.00% 
         

Watershed C-16 

2018 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

Atlantis, City of 12,533 30,504 463 27 125 4,189 451.27 1.03% 

Boynton Beach, City of 53,572 83,725 1,489 91 521 16,362 1,635.09 3.73% 

FDOT – District Four 16,911 77,248 912 80 301 7,198 744.70 1.70% 

FDOT – Turnpike Enterprises 10,663 38,806 555 37 104 4,293 396.17 0.90% 

Greenacres, City of 7,068 35,496 339 17 77 3,478 156.96 0.36% 

Lake Worth, City of 31,316 179,259 1,453 79 333 10,385 633.06 1.44% 

Lantana, Town of 605 3,236 32 2 4 258 12.32 0.03% 

Palm Beach County 106,487 499,775 4,418 425 1,780 34,283 3,221.96 7.34% 

All MS4 Total 239,154 948,049 9,661 757 3,246 80,447 7,251.53 16.52% 

All Watersheds Total 1,314,644 4,201,904 54,807 2,756 13,003 612,669 43,889.46 100.00% 
         

Reductions %   
  BOD5 TSS TP CU ZN TN   

All MS4 Total 4.1% 8.1% 2.8% 7.6% 7.2% 1.3%   

All Watersheds Total 0.3% 2.2% 0.9% 2.1% 1.7% 0.1%   
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Table 16 Pollutant Loading Results Watershed C-17 

Watershed C-17 

2013 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

FDOT – District Four 31,871 181,547 1,399 165 634 9,860 817.19 3.54% 

FDOT – Turnpike Enterprises 9,070 40,438 440 45 139 3,257 286.31 1.24% 

Lake Park, Town of 5,159 35,307 195 14 67 1,449 94.21 0.41% 

Mangonia Park, Town of 3,807 22,990 172 11 41 1,253 71.67 0.31% 

NPBCID 182,804 401,084 6,656 327 1,722 81,521 6,880.11 29.84% 

Palm Beach County 19,953 88,214 905 85 339 7,232 860.77 3.73% 

Palm Beach Gardens, City of 32,623 144,133 1,452 87 378 13,512 1,145.74 4.97% 

Riviera Beach, City of 63,990 337,782 2,667 163 718 19,592 1,435.03 6.22% 

West Palm Beach, City of 86,510 339,512 3,390 194 860 29,977 2,860.81 12.41% 

All MS4 Total 435,787 1,591,007 17,274 1,091 4,898 167,653 14,451.84 62.68% 

All Watersheds Total 746,421 3,001,973 30,455 1,762 8,095 306,205 23,057.60 100.00% 
         

Watershed C-17 

2018 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

FDOT – District Four 24,315 114,530 1,220 119 383 9,060 817.19 3.54% 

FDOT – Turnpike Enterprises 8,599 39,875 434 44 130 3,167 286.31 1.24% 

Lake Park, Town of 4,694 30,990 188 13 58 1,409 94.21 0.41% 

Mangonia Park, Town of 3,012 15,929 165 9 22 1,207 71.67 0.31% 

NPBCID 181,610 396,636 6,634 322 1,694 81,240 6,880.11 29.84% 

Palm Beach County 19,868 87,510 901 84 333 7,223 860.77 3.73% 

Palm Beach Gardens, City of 29,683 121,974 1,349 58 268 12,865 1,145.74 4.97% 

Riviera Beach, City of 59,754 302,620 2,578 151 639 19,157 1,435.03 6.22% 

West Palm Beach, City of 86,404 338,972 3,390 193 855 29,979 2,860.81 12.41% 

All MS4 Total 417,938 1,449,036 16,859 992 4,383 165,306 14,451.84 62.68% 

All Watersheds Total 748,576 2,933,718 30,944 1,702 7,663 311,079 23,057.60 100.00% 
         

Reductions %   
  BOD5 TSS TP CU ZN TN   

All MS4 Total 4.1% 8.9% 2.4% 9.1% 10.5% 1.4%   

All Watersheds Total -0.3% 2.3% -1.6% 3.4% 5.3% -1.6%   
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Table 17 Pollutant Loading Results Watershed C-18 

Watershed C-18 

2013 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

FDOT – District Four 18,195 98,440 721 80 318 5,797 461.77 0.73% 

FDOT – Turnpike Enterprises 10,559 48,617 619 55 126 4,550 448.91 0.71% 

NPBCID 132,467 209,578 4,879 240 1,176 57,077 7,173.47 11.29% 

Palm Beach County 3,624 14,867 154 13 49 1,340 144.40 0.23% 

Palm Beach Gardens, City of 2,339 8,114 124 6 21 969 142.13 0.22% 

All MS4 Total 167,185 379,616 6,496 394 1,690 69,733 8,370.68 13.17% 

All Watersheds Total 1,795,960 5,281,837 55,081 2,234 9,914 716,469 63,557.76 100.00% 
         

Watershed C-18 

2018 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

FDOT – District Four 15,577 75,253 694 66 207 5,643 461.77 0.73% 

FDOT – Turnpike Enterprises 10,483 48,382 616 55 125 4,525 448.91 0.71% 

NPBCID 132,260 208,576 4,713 237 1,159 49,575 7,173.47 11.29% 

Palm Beach County 3,282 13,538 148 13 46 1,248 144.40 0.23% 

Palm Beach Gardens, City of 2,340 8,115 124 6 21 969 142.13 0.22% 

All MS4 Total 163,942 353,864 6,295 376 1,558 61,960 8,370.68 13.17% 

All Watersheds Total 1,747,703 5,093,882 54,145 2,204 9,693 693,855 63,557.76 100.00% 
         

Reductions %   
  BOD5 TSS TP CU ZN TN   

All MS4 Total 1.9% 6.8% 3.1% 4.6% 7.8% 11.1%   

All Watersheds Total 2.7% 3.6% 1.7% 1.3% 2.2% 3.2%   
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Table 18 Pollutant Loading Results Watershed C-51 1 of 2 

Watershed C-51 

2013 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

Cloud Lake, Town of 880 1,226 48 2 8 1,234 35.84 0.03% 

FDOT – District Four 76,026 412,710 3,362 374 1,407 25,337 2,051.58 1.75% 

FDOT – Turnpike Enterprises 13,190 44,252 537 54 207 4,453 437.88 0.37% 

Glen Ridge, Town of 2,654 9,497 156 6 25 2,836 85.63 0.07% 

Greenacres, City of 20,134 107,137 1,253 50 226 21,637 505.41 0.43% 

Haverhill, Town of 7,100 33,783 453 19 76 8,236 189.33 0.16% 

Indian Trail Improve. District 437,655 675,918 20,586 748 3,512 428,645 20,145.73 17.20% 

Lake Clarke Shores, Town of 17,783 80,127 1,240 46 184 25,882 499.64 0.43% 

Lake Worth, City of 17,024 94,144 754 46 202 5,263 425.58 0.36% 

NPBCID 50,665 79,328 1,771 87 448 18,166 2,563.30 2.19% 

Palm Beach County 104,962 474,148 4,702 443 1,738 36,722 4,217.60 3.60% 

Palm Springs, Village of 56,838 296,489 2,810 136 600 28,860 1,276.83 1.09% 

Royal Palm Beach, Village of 62,446 95,667 2,027 124 629 21,362 2,690.76 2.30% 

Wellington, Village of 381,601 621,909 15,850 742 3,813 237,820 20,040.53 17.11% 

West Palm Beach, City of 58,324 277,313 2,545 142 823 22,401 1,718.71 1.47% 

All MS4 Total 1,307,282 3,303,650 58,096 3,020 13,899 888,854 56,818.97 48.51% 

All Watersheds Total 3,015,247 9,577,086 137,506 6,440 28,706 1,770,218 117,139.15 100.00% 
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Table 19 Pollutant Loading Results Watershed C-51 2 of 2 

Watershed C-51 

2018 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

Cloud Lake, Town of 858 1,165 47 1 8 1,231 35.84 0.03% 

FDOT – District Four 62,158 292,203 2,993 289 933 23,091 2,051.58 1.75% 

FDOT – Turnpike Enterprises 13,109 44,096 535 54 206 4,436 437.88 0.37% 

Glen Ridge, Town of 2,051 2,817 107 4 18 2,642 85.63 0.07% 

Greenacres, City of 20,140 107,180 1,254 50 226 21,639 505.41 0.43% 

Haverhill, Town of 6,718 32,160 438 17 70 8,144 189.33 0.16% 

Indian Trail Improve. District 437,414 665,351 20,595 747 3,499 428,941 20,145.73 17.20% 

Lake Clarke Shores, Town of 17,787 80,162 1,239 47 184 25,810 499.64 0.43% 

Lake Worth, City of 16,270 88,318 757 45 183 5,289 425.58 0.36% 

NPBCID 51,669 80,105 1,787 88 453 18,383 2,563.30 2.19% 

Palm Beach County 104,814 472,503 4,702 442 1,730 36,720 4,217.60 3.60% 

Palm Springs, Village of 57,320 296,875 2,610 135 595 18,183 1,276.83 1.09% 

Royal Palm Beach, Village of 62,446 95,627 2,027 124 629 21,360 2,690.76 2.30% 

Wellington, Village of 371,342 605,673 15,248 732 3,570 211,819 20,040.53 17.11% 

West Palm Beach, City of 58,325 277,749 2,548 142 580 20,234 1,718.71 1.47% 

All MS4 Total 1,282,420 3,141,982 56,886 2,915 12,883 847,922 56,818.97 48.51% 

All Watersheds Total 2,990,483 9,387,559 136,117 6,332 28,061 1,725,169 117,139.15 100.00% 
         

Reductions %   
  BOD5 TSS TP CU ZN TN   

All MS4 Total 1.9% 4.9% 2.1% 3.5% 7.3% 4.6%   

All Watersheds Total 0.8% 2.0% 1.0% 1.7% 2.2% 2.5%   
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Table 20 Pollutant Loading Results Watershed L-8 

Watershed L-8 

2013 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

Palm Beach County 543 1,368 35 2 6 317 156.17 0.18% 

FDOT – District Four 771 3,765 33 3 10 246 20.90 0.02% 

Indian Trail Improve. District 16,929 24,000 474 19 83 6,545 775.10 0.91% 

All MS4 Total 18,243 29,134 542 24 99 7,108 1,014.78 1.19% 

All Watersheds Total 2,226,117 7,363,771 83,490 2,829 10,963 931,902 85,431.06 100.00% 
         

Watershed L-8 

2018 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

Palm Beach County 543 1,368 35 2 6 317 156.17 0.18% 

FDOT – District Four 529 2,065 31 2 4 231 20.90 0.02% 

Indian Trail Improve. District 16,930 24,002 474 19 83 6,545 775.10 0.91% 

All MS4 Total 18,002 27,436 540 23 93 7,092 1,014.78 1.19% 

All Watersheds Total 2,225,830 7,361,863 83,488 2,828 10,957 931,884 85,431.06 100.00% 
         

Reductions %   
  BOD5 TSS TP CU ZN TN   

All MS4 Total 1.3% 5.8% 0.4% 3.2% 6.1% 0.2%   

All Watersheds Total 0.01% 0.03% 0.00% 0.03% 0.1% 0.0%   
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Table 21 Pollutant Loading Results Watershed S-2-6-7 

Watershed S-2-6-7 

2013 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

Belle Glade, City of 70,548 405,190 3,217 184 818 23,210 1,672.21 0.69% 

FDOT – District Four 45,234 273,914 2,021 240 938 13,709 1,212.51 0.50% 

Palm Beach County 30,327 141,093 1,580 104 397 10,892 1,146.28 0.47% 

South Bay, City of 1,930 9,507 100 6 18 732 64.67 0.03% 

All MS4 Total 148,040 829,704 6,918 534 2,171 48,543 4,095.68 1.69% 

All Watersheds Total 3,001,967 10,348,659 316,928 10,656 29,755 1,702,345 242,798.43 100.00% 
         

Watershed S-2-6-7 

2018 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

Belle Glade, City of 70,582 405,452 3,218 184 818 23,219 1,672.21 0.69% 

FDOT – District Four 42,361 247,926 1,973 225 831 13,479 1,212.51 0.50% 

Palm Beach County 30,308 140,996 1,580 104 397 10,888 1,146.28 0.47% 

South Bay, City of 1,934 9,537 100 6 18 733 64.67 0.03% 

All MS4 Total 145,184 803,911 6,871 519 2,064 48,319 4,095.68 1.69% 

All Watersheds Total 3,021,209 10,444,784 317,153 10,652 29,783 1,706,412 242,798.43 100.00% 
         

Reductions %   
  BOD5 TSS TP CU ZN TN   

All MS4 Total 1.9% 3.1% 0.7% 2.8% 4.9% 0.5%   

All Watersheds Total -0.6% -0.9% -0.1% 0.0% -0.1% -0.2%   
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Table 22 Pollutant Loading Results Watershed Hillsboro 

Watershed Hillsboro 

2013 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

Boca Raton, City of 112,165 556,101 5,118 335 1,354 39,730 3,718.63 9.31% 

FDOT – District Four 40,437 247,421 1,777 197 768 11,998 1,117.42 2.80% 

FDOT – Turnpike Enterprises 5,259 23,456 284 27 67 2,039 207.16 0.52% 

Palm Beach County 93,352 335,774 3,926 306 1,305 34,899 4,341.27 10.87% 

All MS4 Total 251,213 1,162,752 11,104 864 3,494 88,667 9,384.47 23.49% 

All Watersheds Total 954,749 3,768,384 44,540 2,341 10,028 349,585 39,953.67 100.00% 
         

Watershed Hillsboro 

2018 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

Boca Raton, City of 111,045 544,510 5,072 327 1,329 39,579 3,718.63 9.31% 

FDOT – District Four 32,915 179,866 1,671 157 492 11,428 1,117.42 2.80% 

FDOT – Turnpike Enterprises 5,259 23,456 284 27 67 2,039 207.16 0.52% 

Palm Beach County 93,037 333,588 3,917 304 1,298 34,829 4,341.27 10.87% 

All MS4 Total 242,257 1,081,420 10,944 815 3,185 87,875 9,384.47 23.49% 

All Watersheds Total 943,216 3,640,819 44,011 2,246 9,554 348,386 39,953.67 100.00% 
         

Reductions %   
  BOD5 TSS TP CU ZN TN   

All MS4 Total 3.6% 7.0% 1.4% 5.7% 8.8% 0.9%   

All Watersheds Total 1.2% 3.4% 1.2% 4.1% 4.7% 0.3%   
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Table 23 Pollutant Loading Results Watershed Inter-coastal Waterway North 

Watershed ICWWN 

2013 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

FDOT – District Four 20,246 109,915 928 104 371 6,618 558.55 3.40% 

FDOT – Turnpike Enterprises 1,369 2,330 43 4 19 449 52.23 0.32% 

Juno Beach, Town of 6,095 15,775 185 11 65 2,200 133.31 0.81% 

Jupiter, Town of 9,516 22,058 321 21 104 3,154 366.81 2.23% 

NPBCID 195,257 430,840 7,204 378 1,800 79,669 8,324.82 50.66% 

Palm Beach County 24,098 125,676 1,057 115 453 8,117 758.79 4.62% 

Palm Beach Gardens, City of 1,832 4,070 95 5 17 871 140.93 0.86% 

All MS4 Total 258,413 710,664 9,833 637 2,829 101,078 10,335.44 62.90% 

All Watersheds Total 441,016 1,365,455 17,839 1,002 4,522 195,209 16,432.06 100.00% 
         

Watershed ICWWN 

2018 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

FDOT – District Four 12,688 49,692 697 57 194 5,682 558.55 3.40% 

FDOT – Turnpike Enterprises 1,334 2,280 42 4 19 443 52.23 0.32% 

Juno Beach, Town of 5,673 12,382 171 10 60 2,139 133.31 0.81% 

Jupiter, Town of 8,595 14,127 288 18 92 2,981 366.81 2.23% 

NPBCID 198,550 438,214 7,258 371 1,794 80,404 8,324.82 50.66% 

Palm Beach County 24,028 123,617 1,049 113 449 8,109 758.79 4.62% 

Palm Beach Gardens, City of 1,788 4,061 94 5 17 860 140.93 0.86% 

All MS4 Total 252,656 644,373 9,600 578 2,626 100,618 10,335.44 62.90% 

All Watersheds Total 429,380 1,229,472 17,269 928 4,241 193,500 16,432.06 100.00% 
         

Reductions %   
  BOD5 TSS TP CU ZN TN   

All MS4 Total 2.2% 9.3% 2.4% 9.4% 7.2% 0.5%   

All Watersheds Total 2.6% 10.0% 3.2% 7.4% 6.2% 0.9%   

 

 



  Summary of Average Annual Pollutant Loading Model Activities Cycle 4, Year 3 

 

37                                                    MOCK•ROOS 

\\fileserver\files\npbc\npbcnpds\archive\2018-2019 - year 3 cycle 4 pollutant loading\report.docx 

 

Table 24 Pollutant Loading Results Watershed Inter-coastal Waterway South 

Watershed ICWWS 

2013 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

Boca Raton, City of 60,758 307,808 2,780 174 705 20,195 2,303.77 23.63% 

Boynton Beach, City of 2,809 8,337 111 6 25 958 115.68 1.19% 

Delray Beach, City of 11,004 67,037 472 28 131 3,129 279.30 2.86% 

FDOT – District Four 12,375 74,494 553 66 251 3,795 412.62 4.23% 

Gulf Stream, Town of 4,511 21,849 351 12 48 8,014 178.01 1.83% 

Highland Beach, Town of 1,976 11,482 91 4 20 553 50.10 0.51% 

Ocean Ridge, Town of 2,389 9,439 326 6 17 9,176 122.47 1.26% 

Palm Beach County 2,387 14,111 107 11 45 788 90.83 0.93% 

All MS4 Total 98,207 514,558 4,789 307 1,242 46,609 3,552.78 36.44% 

All Watersheds Total 278,171 1,471,489 13,128 683 2,986 108,085 9,749.39 100.00% 
         

Watershed ICWWS 

2018 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

Boca Raton, City of 60,912 306,466 2,786 172 704 20,293 2,303.77 23.63% 

Boynton Beach, City of 2,813 8,363 111 6 25 960 115.68 1.19% 

Delray Beach, City of 10,212 59,571 444 26 121 3,020 279.30 2.86% 

FDOT – District Four 10,079 49,245 500 51 168 3,572 412.62 4.23% 

Gulf Stream, Town of 4,556 22,179 353 12 48 8,023 178.01 1.83% 

Highland Beach, Town of 1,839 10,265 87 4 19 534 50.10 0.51% 

Ocean Ridge, Town of 2,390 9,442 326 6 17 9,176 122.47 1.26% 

Palm Beach County 2,341 13,732 106 11 44 781 90.83 0.93% 

All MS4 Total 95,142 479,261 4,712 288 1,146 46,359 3,552.78 36.44% 

All Watersheds Total 267,863 1,367,076 12,758 644 2,794 106,657 9,749.39 100.00% 
         

Reductions %   
  BOD5 TSS TP CU ZN TN   

All MS4 Total 3.1% 6.9% 1.6% 6.0% 7.7% 0.5%   

All Watersheds Total 3.7% 7.1% 2.8% 5.7% 6.4% 1.3%   
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Table 25 Pollutant Loading Results Watershed Loxahatchee 

Watershed Loxahatchee 

2013 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

FDOT – District Four 14,974 50,444 599 58 216 5,421 644.91 1.95% 

FDOT – Turnpike Enterprises 7,341 32,013 365 36 102 2,722 267.99 0.81% 

Jupiter, Town of 56,440 269,369 2,249 143 642 17,830 89.54 0.27% 

Jupiter Inlet Colony, Town of 2,763 12,226 256 8 29 6,889 1,526.68 4.62% 

NPBCID 30,678 55,771 1,190 63 288 11,476 1,653.80 5.00% 

Palm Beach County 35,385 149,112 1,615 142 537 13,536 1,758.28 5.32% 

SIRWCD 187,758 306,714 11,131 389 1,389 228,807 12,080.74 36.52% 

Tequesta, Village of 19,814 89,072 920 57 230 7,030 701.06 2.12% 

All MS4 Total 355,153 964,722 18,324 895 3,434 293,712 18,723.00 56.61% 

All Watersheds Total 746,513 2,390,398 33,363 1,554 6,224 456,387 33,076.50 100.00% 
         

Watershed Loxahatchee 

2018 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

FDOT – District Four 13,174 35,499 545 48 164 5,148 644.91 1.95% 

FDOT – Turnpike Enterprises 7,341 32,013 365 36 102 2,722 267.99 0.81% 

Jupiter, Town of 45,099 173,919 1,882 113 494 15,908 89.54 0.27% 

Jupiter Inlet Colony, Town of 1,990 7,207 101 5 19 802 1,526.68 4.62% 

NPBCID 30,804 55,707 1,131 61 290 11,175 1,653.80 5.00% 

Palm Beach County 35,040 143,902 1,588 139 529 13,428 1,758.28 5.32% 

SIRWCD 189,438 302,160 11,115 388 1,398 229,054 12,080.74 36.52% 

Tequesta, Village of 19,602 85,993 900 55 226 6,959 701.06 2.12% 

All MS4 Total 342,487 836,400 17,627 845 3,222 285,195 18,723.00 56.61% 

All Watersheds Total 709,032 2,038,886 31,659 1,456 5,840 439,785 33,076.50 100.00% 
         

Reductions %   
  BOD5 TSS TP CU ZN TN   

All MS4 Total 3.6% 13.3% 3.8% 5.6% 6.2% 2.9%   

All Watersheds Total 5.0% 14.7% 5.1% 6.3% 6.2% 3.6%   
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Table 26 Pollutant Loading Results Watershed Lake Worth Lagoon 1 of 2 

Watershed Lake Worth Lagoon 

2013 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

Boynton Beach, City of 8,616 15,787 289 17 84 3,148 408.56 1.56% 

FDOT – District Four 16,549 97,522 748 86 326 5,395 576.47 2.21% 

Hypoluxo, Town of 688 3,196 47 2 7 927 25.48 0.10% 

Juno Beach, Town of 2,719 14,972 129 5 25 806 65.35 0.25% 

Lake Park, Town of 22,478 124,813 1,004 66 283 6,802 687.90 2.63% 

Lake Worth, City of 55,359 301,422 2,571 142 637 17,276 1,884.69 7.21% 

Lantana, Town of 4,785 22,169 239 13 48 1,662 189.78 0.73% 

Manalapan, Town of 1,776 8,342 176 5 20 4,972 65.81 0.25% 

North Palm Beach, Village of 29,915 150,512 1,440 76 329 12,065 1,116.58 4.27% 

NPBCID 2,622 12,503 168 8 32 3,063 95.60 0.37% 

Ocean Ridge, Town of 1,570 6,052 227 5 11 6,713 82.88 0.32% 

Palm Beach, Town of 35,444 183,401 1,606 91 389 10,964 1,174.78 4.50% 

Palm Beach County 7,121 40,302 326 33 129 2,443 319.51 1.22% 

Palm Beach Gardens, City of 3,807 9,410 164 11 36 1,505 221.92 0.85% 

Palm Beach Shores, Town of 4,274 23,832 377 11 48 9,770 123.79 0.47% 

Riviera Beach, City of 19,235 107,715 859 55 234 5,919 606.00 2.32% 

South Palm Beach, Town of 48 333 2 0 1 13 0.88 0.00% 

West Palm Beach, City of 90,047 419,492 4,034 242 1,007 28,322 3,024.44 11.57% 

All MS4 Total 307,055 1,541,776 14,406 4,513 3,646 121,765 10,670.41 40.83% 

All Watersheds Total 727,658 3,479,044 33,667 1,579 6,984 289,708 26,134.41 100.00% 
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Table 27 Pollutant Loading Results Watershed Lake Worth Lagoon 2 of 2 

Watershed Lake Worth Lagoon 

2018 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area Percent 

Boynton Beach, City of 8,620 15,801 289 17 84 3,148 408.56 1.56% 

FDOT – District Four 14,699 76,553 676 72 276 5,091 576.47 2.21% 

Hypoluxo, Town of 691 3,207 47 2 8 928 25.48 0.10% 

Juno Beach, Town of 2,428 12,239 112 4 21 735 65.35 0.25% 

Lake Park, Town of 22,371 123,807 1,003 66 280 6,797 687.90 2.63% 

Lake Worth, City of 56,199 303,733 2,591 143 646 17,499 1,884.69 7.21% 

Lantana, Town of 4,781 22,143 239 13 48 1,661 189.78 0.73% 

Manalapan, Town of 1,790 8,401 177 5 20 4,976 65.81 0.25% 

North Palm Beach, Village of 29,922 150,572 1,430 76 329 11,574 1,116.58 4.27% 

NPBCID 2,589 12,368 165 8 32 3,001 95.60 0.37% 

Ocean Ridge, Town of 1,531 5,719 225 5 11 6,704 82.88 0.32% 

Palm Beach, Town of 35,452 183,437 1,606 91 389 10,967 1,174.78 4.50% 

Palm Beach County 7,098 40,034 325 33 129 2,440 319.51 1.22% 

Palm Beach Gardens, City of 3,696 7,595 160 8 27 1,504 221.92 0.85% 

Palm Beach Shores, Town of 4,277 23,858 377 11 48 9,770 123.79 0.47% 

Riviera Beach, City of 19,006 105,736 851 54 228 5,888 606.00 2.32% 

South Palm Beach, Town of 49 333 2 0 1 13 0.88 0.00% 

West Palm Beach, City of 90,087 419,214 4,032 241 1,008 28,318 3,024.44 11.57% 

All MS4 Total 305,284 1,514,753 14,307 4,434 3,586 121,016 10,670.41 40.83% 

All Watersheds Total 718,096 3,395,653 33,279 1,543 6,818 285,882 26,134.41 100.00% 
         

Reductions %   
  BOD5 TSS TP CU ZN TN   

All MS4 Total 0.6% 1.8% 0.7% 1.8% 1.7% 0.6%   

All Watersheds Total 1.3% 2.4% 1.2% 2.2% 2.4% 1.3%   
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Table 28 Pollutant Loading Results Watershed WPBWS 

Watershed WPBWS 

2013 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

FDOT – District Four 2,765 11,711 138 10 34 1,066 122.25 0.72% 

NPBCID 40,446 58,906 1,321 71 364 13,884 1,785.09 10.53% 

Palm Beach County 404 1,346 17 1 4 157 16.04 0.09% 

West Palm Beach, City of 691 2,364 21 1 4 271 21.14 0.12% 

All MS4 Total 44,306 74,329 1,497 83 407 15,378 1,944.52 11.47% 

All Watersheds Total 516,116 1,628,588 16,166 588 2,558 202,132 16,952.43 100.00% 
         

Watershed WPBWS 

2018 Pollutant Loads (lbs./yr.)   
Municipality BOD5 TSS TP CU ZN TN Area (ac.) Percent 

FDOT – District Four 2,569 9,955 136 9 26 1,054 122.25 0.72% 

NPBCID 40,451 58,931 1,321 71 364 13,885 1,785.09 10.53% 

Palm Beach County 404 1,346 17 1 4 157 16.04 0.09% 

West Palm Beach, City of 680 2,273 21 1 3 270 21.14 0.12% 

All MS4 Total 44,104 72,506 1,495 82 398 15,366 1,944.52 11.47% 

All Watersheds Total 515,843 1,626,169 16,161 586 2,545 202,125 16,952.43 100.00% 
         

Reductions %   
Municipality BOD5 TSS TP CU ZN TN   

All MS4 Total 0.46% 2.45% 0.14% 1.36% 2.13% 0.08%   

All Watersheds Total 0.05% 0.15% 0.03% 0.34% 0.51% 0.00%   
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PERMITTEE C-15 C-16 C-17 C-18 C51 L-8 S-2-6-7 Hillsboro ICCWN ICCWS Lox. 

Lake Worth 

Lagoon WCA-1 WPBWS 

Atlantis, City of X 

Belle Glade, City of X 

Boca Raton, City of X X X 

Boynton Beach, City of X X X X 

Cloud Lake, Town of X 

Delray Beach, City of  X X 

FDOT - District Four X X X X X X X X X X X X 

FDOT - Turnpike Enterprises X X X X X X X 

Glen Ridge, Town of  X 

Greenacres, City of  X X 

Gulf Stream, Town of X 

Haverhill, Town of X 

Highland Beach, Town of X 

Hypoluxo, Town of X 

Indian Trail Improvement 

District X 

Juno Beach, Town of X 

Jupiter, Town of X X X 

Jupiter Inlet Colony, Town of X 

Lake Clarke Shores, Town of X 

Lake Park, Town of X X 

Lake Worth, City of X X X 

Lantana, Town of X 

Manalapan, Town of X 

Mangonia Park, Town of X 

Northern Palm Beach County 

Improvement District X X X X X 

North Palm Beach, Village of X X 

Ocean Ridge, Town of X X 

Palm Beach, Town of X 

Palm Beach County X X X X X X X X X X X X X 

Palm Beach Gardens, City of X X X X 

Palm Beach Shores, Town of  X 

Palm Springs, Village of  X 

Riviera Beach, City of  X X 

Royal Palm Beach, Village of  X 

South Bay, City of X 

South Indian River WCD X 

South Palm Beach, Town of X 

Tequesta, Village of X 

Wellington, Village of X 

West Palm Beach, City of X X X X 

Total 6 7 8 6 15 1 4 3 7 8 8 17 0 4 

Appendix C: List of watersheds each MS4 falls within 

X 
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