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1. City of Boynton Beach MS4 Assessment Program 

1.1 Introduction 

The Municipal Separate Storm Sewer System (MS4) National Pollutant Discharge Elimination System (NPDES) 

permit is part of a federal program designed to reduce stormwater pollutant discharges to receiving waters 

of the United States. In 1987, the United States Environmental Protection Agency (EPA) was required under 

Section 402 (p) of the Clean Water Act to develop the NPDES. In 1997, EPA issued the first 5-year permit (No. 

FLS000018) to Palm Beach County’s permittees and the City of Boynton Beach (City) is one of the joint 

permittees of this permit under an Inter-local Agreement with Northern Palm Beach County Improvement 

District. In 2001, the Florida Department of Environmental Protection (FDEP) received delegation from EPA 

for the MS4 Programs. In November 2002, FDEP issued the Cycle 2 MS4 Permit. The Cycle 3 permit was issued 

on March 2, 2011 and the Cycle 4 Permit was issued on September 8, 2016. This report is to document the 

assessment results under the permit requirements Part V-A. and B. 

1.2 Goals 

The City’s goal is to reduce the nutrient loadings to receiving water bodies to the maximum extent reasonably 

possible. This report discusses the water quality monitoring program and ambient water quality trends that 

the City’s MS4 discharges, so that the overall effectiveness of City’s Stormwater Management Program 

(SWMP) can be assessed.  Current available data, trends observed, and conclusions that can be drawn from 

this data are summarized in this report. 

2. Florida Department of Environmental Protection’s Impaired Waters 

2.1 Water Quality Monitoring 

FDEP conducts a statewide water quality-monitoring program with the purpose of assessing Florida’s rivers, 

lakes, springs and estuaries to determine whether the water bodies meet publicly adopted water quality 

standards. The data used for this monitoring program includes both FDEP data and provided by others. For 

analysis purposes, the state has been divided into five distinct hydrologic “Basin Groups”. Each basin group’s 

water quality data is assessed every five years. The City of Boynton Beach is in Basin Group No. 3, and Basin 

No. 3’s last assessment was concluded in 20161. 

The goal of FDEP’s water quality assessment is to update their comprehensive water quality listing system, 

within each Basin Group. Each Basin group is further divided into Water Body Identification Numbers (WBlDs) 

or assessment areas.  
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By reviewing the water quality data for a Water Body Identification (WBID) as compared to water quality 

standards found in Chapters 62-302, 62-303, 62- 303.720, and 62-303.390 of the Florida Administrative Code 

(F.A.C), impaired WBlDs are added to or removed from the appropriate list. Five typical outcomes can result 

from the cycle review: 

 A WBID stays in its current status listed or unlisted,  

 A WBID can be added to or delisted from the Comprehensive Study List,  

 A WBID can be added to or delisted from Impaired Waters, 

o A WBlD can be delisted if a previously identified impairment cannot be verified or a Total 

Maximum Daily Load (TMDL) has been adopted.  

 A TMDL development:  adoption represents the maximum amount of pollutant loading that can be 

discharged to a water body and have its designated uses still be met.  

 BMAP Development: Once a TMDL is develop, watershed stakeholders and FDEP staff develop a Basin 

Management Action Plan (BMAP) that specifies the activities, schedule, and funding sources that will 

be undertaken to restore the water body. 

2.2 Lake Worth Lagoon Cycle 3 Verified List of Impairments 

Currently the City has no WBlDs on the study list.  There are two (2) WBlDs on the impaired waters list. The 

WBlD, 3226-F2, Lake Worth Lagoon - South Section was listed as impaired for copper and is shown in Table 

1.  WBID 3262A, Lake Ida in the C-15 subbasin, is listed for nutrients. 
 

TABLE 1: Listing of Impaired Waters within City's Ms4 from 2016 Cycle 3 
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All marine estuaries along the Palm Beach County coastline are listed as impaired for copper; however, there 

are no identified copper impairments for any of the inflows from the fresh water tributaries. The copper 
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impairments do not appear to be related to stormwater runoff.  One possible source of copper may be related 

to the marina boating actives in the water body.  

2.3 Total Maximum Daily Loads Program 

A small area within the City of Boynton Beach discharges to Lake Ida WBID 3262A3. Refer to the MS4 Lake Ida 

TMDL status report included with the City of Boynton Beach’s 2019 Annual Report. 

3. Water Quality Monitoring Program 

3.1 Description 

The Palm Beach County NPDES MS4 water quality program includes the following components: 

• ambient water quality sampling 

• water quality data analyses 

• trend analyses 

• annual pollutant loading estimations in Year 4 

• program modifications as needed 

The Palm Beach County wide monitoring program includes 40 ambient water quality-monitoring sites, which 

were selected after coordination among the South Florida Water Management District (SFWMD), Palm Beach 

County Environmental Resource Management (ERM), the Loxahatchee River District (LRD), Broward County 

(BC), and the Palm Beach County permittees2 (the group). 

The monitoring sites are sampled and initially analyzed in-situ, by staff, using a multi-parameter water 

quality-analysis instrument. Water samples are collected, preserved, and stored in accordance with Standard 

Operating Procedures. Final analysis of samples is conducted in laboratory settings under the direction of the 

entities mentioned above. 

3.2 Monitoring Sites 

City of Boynton Beach reviewed the available water quality data from the group’s water quality monitoring 

program sites. Figure 1 includes the two (2) selected sites (28 and LWL-18) for the City assessment program. 

Table 2 provides information for these sites. 

3.3 Water Quality Monitoring Results 

The City does not have its own monitoring program and relies on the group’s monitoring program 

for data sampling and analysis. The historical data on the selected two sites are provided to the City 

via the group’s website and can be found in Tables 3 and 4.  
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Figure 1 - Boynton Beach Ambient Water Quality Monitoring Stations 
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TABLE 2: Boynton Beach Ambient Water Quality Monitoring Stations  

 
Monitoring 

Station 
Number 

Location Description Latitude/ 
Longitude 

Receiving  
Water 
Body 

Verified 
Impaired? 

Adopted 
TMDL? 

C16S41 SFWMD – ERM (28) 
Freshwater station  
located at the SFWMD 
S41 tidal structure in 
the C-16 Boynton 
Canal 

Lat: 26.539019086 
Long: 80.057490042 
 

C-16 
Canal 

 

 No 
 

LWL18 ERM  
Marine station  
located at Ocean Ave 
Causeway in Boynton 
Beach, by the bridge 

Lat: 26.527097520 
Long: 80.053682790 
 

Lake 
Worth 
Lagoon 
(South 

Segment) 

Copper No 
 

 
 
TABLE 3: Monitoring Data Summary C-16 Watershed Period of Record2 

 

SITE 28 
(Samples 143) 

Period of Record 

01/28/99 – 09/10/20 

Count Geometric 
Mean Median Max Min Standard 

Deviation 
Alkalinity mg/L 90 147 147 210 119 15 

Arsenic mg/L 49 0.0025 0.0025 0.0071 0.0003 0.0013 

Cadmium mg/L 66 0.0005 0.0003 0.005 0.0002 0.0019 

Chlorophyll-a (corrected) ug/L 55 8.9 9.8 50.0 1.1 10.1 

Copper mg/L 66 0.0031 0.0031 0.02 0.0007 0.0037 

Dissolved Oxygen % Saturation 27 71.5 86.0 147.0 12.1 33.7 

Fecal Coliform cfu/100mL 28 104 92 2600 10 663 

Lead mg/L 66 0.0023 0.0025 0.0261 0.0003 0.0032 

Nitrogen, Ammonia mg/L 136 0.026 0.033 2.760 0.001 0.236 

Nitrogen, nitrate + nitrite mg/L 138 0.036 0.042 13.000 0.001 1.106 

Nitrogen, Total mg/L 137 0.95 0.99 13.71 0.06 1.21 

Nitrogen, Total Kjeldahl mg/L 141 0.84 0.87 5.81 0.04 0.51 

pH None 140 7.7 7.8 8.6 6.2 0.4 

Phosphorus, orthophosphate mg/L 140 0.020 0.030 0.250 0.001 0.050 

Phosphorus, Total mg/L 129 0.068 0.067 0.877 0.001 0.095 

Salinity ppth 0 None None None None None 

Specific Conductivity umho/cm 143 452 475 946 5 123 

Temperature deg C 143 25.2 26.0 56.8 13.1 4.8 

Total Hardness mg/L 72 177 177 308 120 27 

Total Suspended Solids mg/L 137 3.0 2.7 24.9 1.0 3.3 

Turbidity NTU 143 2.4 2.5 13.0 0.1 2.0 

Zinc mg/L 66 0.0061 0.0055 0.118 0.0024 0.014 

Site 28 is a continuation of Site C16S41 when SFWMD discontinued sampling after September 2014 
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TABLE 4: Monitoring Data Summary LWL-18 Watershed2 

 

LWL-18 
(Samples 155) 

Period of Record 
05/11/00 – 09/14/20 

Count 
Geometric 

Mean 
Median Max Min 

Standard 
Deviation 

Alkalinity mg/L 0 None None None None None 

Arsenic mg/L 7 0.0033 0.0025 0.0087 0.0023 0.0024 

Cadmium mg/L 15 0.002 0.0008 0.005 0.0002 0.0022 

Chlorophyll-a (corrected) ug/L 127 8.2 5.2 58.1 1.6 8.6 

Copper mg/L 37 0.0053 0.0033 0.05 0.0017 0.008 

Dissolved Oxygen mg/L 29 88.8 89.0 131.9 0.0 23.9 

Fecal Coliform cfu/100mL 8 40 17 180 4 59 

Lead mg/L 14 0.0056 0.0025 0.025 0.0008 0.007 

Nitrogen, Ammonia mg/L 147 0.034 0.020 0.410 0.003 0.045 

Nitrogen, nitrate + nitrite mg/L 139 0.034 0.018 0.210 -0.005 0.041 

Nitrogen, Total mg/L 130 0.50 0.43 1.51 0.00 0.26 

Nitrogen, Total Kjeldahl mg/L 106 0.86 0.44 39.00 0.07 3.75 

pH None 152 7.9 7.9 9.1 6.5 0.3 

Phosphorus, orthophosphate mg/L 145 0.023 0.015 0.160 0.001 0.024 

Phosphorus, Total mg/L 139 0.052 0.044 0.230 0.001 0.033 

Salinity ppth 110 28.5161 30.3 36.7 9.37 6.1643 

Specific Conductivity umho/cm 154 43328 45753 64472 3790 9702 

Temperature deg C 153 26.7 27.0 33.6 16.3 4.0 

Total Hardness mg/L 0 None None None None None 

Total Suspended Solids mg/L 123 10.5 8.0 56.0 1.0 8.4 

Turbidity NTU 144 4.0 3.6 17.0 0.7 2.2 

Zinc mg/L 14 0.0204 0.01 0.116 0.0019 0.0297 

  
 

TABLE 5: South Florida Region Water Quality Criteria2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Applicable Class III - Freshwater Canal Water  

Quality Criteria C-16 (28) 

PARAMETER UNITS CRITERIA 

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

Nitrogen, Total mg/L Narrative 

Phosphorus, Total mg/L Narrative 

Applicable Class III – Marine Water Quality Criteria  

Lake Worth Lagoon South (LWL-18) 

PARAMETER UNITS CRITERIA 

Chlorophyll-a (corrected) ug/L ≤ 5.7 AGM 

Nitrogen, Total mg/L ≤ 0.59 AGM 

Phosphorus, Total mg/L ≤ 0.05 AGM 

Notes: 

(1) AGM - Annual Geometric Mean 

 Parameters are monitored 
typically monthly for marine 
environments and bi-monthly for 
freshwater.  
 Parameters of primary interest 
to FDEP and the City are Total 
Phosphorus (TP) and Total 
Nitrogen (TN).  
 Chlorophyll-a can be an 
indicator of nutrient enrichment.  
Table 5 provides a summary of the 
limits.  
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3.4 Trend Analysis 

Figures 3 through 8 located in Appendix A provide trend lines (in red) for the period of record for Total 

Nitrogen (TN), Total Phosphorus (TP), and Chlorophyll-a. A trend line provides a graphic indication if the 

TP, TN, and Chlorophyll-a are increasing (upward), decreasing (downward), or at a steady-state (near 

flat). The appropriate water quality standards are depicted on the trend graphs (Figures 6, 7, and 8) for 

the Lake Worth Lagoon – South (LWL-18) to allow for a comparison of both trend and relationship to the 

standard. A general summary of the trend and exceedances can be seen in Table 6 below. 

TABLE 6: Summary of Trends 

Monitoring 
Station 

AGM Phosphorus AGM Nitrogen AGM Chlorophyll-A 

Trend 

Number of 

Exceedances Trend 

Number of 

Exceedances Trend 

Number of 

Exceedances 

28 
(SFWMD-ERM) Decreasing N/A Decreasing N/A Increasing Zero 

LWL—18 
(ERM) Decreasing Two* Decreasing Zero* Increasing Four* 

*Exceedances in the last 10 years reported (2010 to 2020) 

Review of the trend graphs indicates the following: 

 Total Phosphorus trends indicate a general improvement (trending lower) in values within the 

watersheds. Station 28 has no numeric standard.  The general form of the data indicates that for station 

LWL-18, the levels are steadily decreasing with variability restrained between 0.024 mg/L to 0.083. Within 

the last ten years of record, this station has had a violation based on the state’s criteria (two exceedances 

within any 3-year period). LWL-18 exceedance was in the period of 2016- 2017. In the following year of 

2018, TP decreased to its lowest level of 0.024 mg/L. 

 Total Nitrogen trend graphs indicate the TN concentrations are below water quality criteria limits 

(trending downward) throughout the watersheds. Station LWL-18 has had no exceedances in the past ten 

years. Station 28 has no numeric standards. 

 Chlorophyll-a trend graphs indicate that LWL-18 and Station 28 data levels are increasing (trending 

upward). Station 28 is well below the required criteria limit. Station LWL-18 had four exceedances during 

the last 10-year period, with violations of the state standard in 2016 and 2017.  During the year 2020, 

Chlorophyll-a decreased below the criteria limit to 5.07 ug/L. It is recommended that this station continue 

to be monitored. 
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4. Pollutant Loading Estimates 

4.1 Description 

As part of the requirements in the joint permit, the average annual pollutant loading and event mean 

concentration (EMC) estimates are provided for six water quality parameters. The six parameters 

identified by the FDEP 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 units of (mg/L). 

Water Quality models provide a tool to compare the effects of pollutant loadings and varying contributing 

area conditions over a time interval. The permit allows the average annual pollutant loading estimates be 

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 continue to be provided on a watershed basis. 

During Year 2 of this permit cycle, the City of Boynton Beach reviewed and provided updated information 

to the Palm Beach County MS4 permittee group for the MS4 contributing areas to each receiving water 

body, City limits delineation, land uses, and water quality Best Management Practices (BMPs). 

A pollution-loading model was completed in October 2019 as a joint activity by the Palm Beach County 

MS4 Group (“the Group”). Previous pollutant-loading models were completed with Watershed 

Management Model (WMM) developed by CDM Smith to estimate pollutant loading. WMM is a public 

domain model used by the Florida Department of Environmental protection (FDEP). It provides high level 

planning simulations of pollutant loadings on both a seasonal and annual time step. It was decided by the 

Group to change to a Spatially Integrated Model for Pollutant Loading Estimates (SIMPLE) model for Cycle 

4 of the permit. One of the major benefits of SIMPLE is it uses a 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 similar to WMM. SIMPLE also 

incorporates work done by Environmental Research and Design, Inc. (ERD) and Jones, Edmunds, and 

Associates Inc. in development of the GIS functionality4.   

Estimates of average annual pollutant loading for each watershed are based on land use, EMCs, rainfall, 

soil type, base flow, septic system impacts, and best management practices (BMPs). To maintain 

consistency in the comparison of Cycles 3 and 4 pollutant loadings, data from Cycle 3 was migrated from 

WMM to the SIMPLE model and consistent event mean concentrations and rainfall averages were used.   
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For the City of Boynton Beach MS4, four watersheds were identified as contributing to water bodies (refer 

to Figure 2):   

 Lake Worth Lagoon (LWL)   C-16 

 C-15   Intracoastal Waterway South (ICWWS). 

 

Figure 2 – Palm Beach County NPDES Watershed Flow4 – City of Boynton Beach Boundary 

4.2 Boynton Beach Cycle 3, Y-3 (2013) and Cycle 4, Y-3 (2018) reporting period 

The Cycle 4 – Year 3 'Summary of Average Annual Pollutant Loading Model Activities' report (2019) 

prepared by Mock-Roos4 for the co-permittees includes an analysis of all six water quality parameters.  

Pollutant loading estimates for all six water quality parameters in the Boynton Beach MS4 indicate a 

reduction between 2013 and 2018.  The City participates in the group’s public education program, which 

allows for a 6% reduction in pollutant loadings5 and is summarized in Table 7 below.  
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TABLE 7: Pollutant Loadings (lbs/year) – City of Boynton Beach4 

 

Parameter BOD₅ TSS TP CU ZN TN Area (ac) 
Percent of 
Watershed 

2013 Loads to C-15 5,268 7,109 151 8 48 1,601 181.86 0.47% 

2013 Loads to C-16 53,576 83,664 1,489 91 521 16,361 1,635.09 3.73% 

2013 Loads to ICWWS 2,809 8,337 111 6 25 958 115.68 1.19% 

2013 Loads to LW Lagoon 8,616 15,787 289 17 84 3,148 408.56 1.56% 

2013 Total Loading 70,269 114,897 2,040 122 678 22,068 
  

  

2018 Loads to C-15 5,269 7,114 151 8 48 1,601 181.86 0.47% 

2018 Loads to C-16 53,572 83,725 1,489 91 521 16,362 1,635.09 3.73% 

2018 Loads to ICWWS 2,813 8,363 111 6 25 960 115.68 1.19% 

2018 Loads to LW Lagoon 8,620 15,801 289 17 84 3,148 408.56 1.56% 

2018 Total Loading 70,274 115,003 2,040 122 678 22,071 
  

    

2019 Public Education (6%) 4,216 6,900 122 7 41 1,324 
  

    

2019 Street Sweeping 
  

160 
  

294 
  

    

Adjusted 2019 Loads 66,058 108,103 1,758 115 637 20,453 
  

    

Percent Reduction  6% 6% 18% 6% 6% 8% 
  

4 Sources: Table 14 (p. 27), Table 15 (p. 28), Table 24 (p. 37) and Table 26 (p. 39-40) of the 'Summary of Average Annual Pollutant 

Loading Model Activities' report (2019) prepared by Mock-Roos. 

 

Additionally, all parameters indicate decreases for all four contiguous watersheds to Boynton Beach 

during the reporting period4. 

5. Conclusions 

Water quality monitoring results are encouraging as nutrient trends are generally downward and in some 

cases are below the standards. Based on these facts the City recommends the continuation of monitoring 

the ambient water quality for changes in trends. Considering the reported trends, no significant changes 

in the City’s SWMP are recommended. The SWMP programs have reduced TN and TP and are effective in 

reducing the nutrient loading. Expansion of the City’s street sweeping program is recommended to assist 

in further reducing nutrient loads and meeting any future TMDLs. 

 



City Of Boynton Beach - SWMP Assessment Program 

 

13 

6. References 

 
1. City of Lake Worth – MS4 SWMP Assessment Program prepared by Mock-Roos Consulting 

Engineers. December, 2019. 
http://www.pbco-npdes.org/reports_2019_C4Y3/arfs/Lake%20Worth,%20City%20of%20-
%20Year%203,%20Cycle%204,%20Individual%20Annual%20Report.pdf 
 

2. Municipal Separate Storm Sewer System – National Pollutant Discharge Elimination System, 
Draft Joint Annual Report Cycle 4 – Year 4, prepared by Mock-Roos Consulting Engineers. 
January 31, 2021.    
http://www.pbco-npdes.org/reports_2019_C4Y3/20200309_FINAL_NPDES%20Report.pdf 
 

3. Boynton Inlet Contributing Area Watershed Management Plan.  June 2018. Prepared by Horsley 
Witten Group, Inc, for National Oceanic and Atmospheric Administration. 
http://www.pbco-npdes.org/pdf/BoyntonInletContibutingAreaWatershedManagementPlan.pdf 
 

4. Summary of Average annual Pollutant Loading Model Activities. Cycle 4 – Year 3, prepared by 
Mock-Roos Consulting Engineers. 2019.  
http://www.pbco-npdes.org/reports_2019_C4Y3/Cycle%204%20-
%20Pollutant%20Loading%20Estimates%20Report.pdf 
 

5. Florida Department of Environmental Protection, Statewide Best Management Practice 
Efficiencies for Nonpoint Source Management of Surface Waters, Draft July 2018.   
https://floridadep.gov/sites/default/files/BMP%20Efficiencies%20July%202018.pdf 
 

  

http://www.pbco-npdes.org/reports_2019_C4Y3/arfs/Lake%20Worth,%20City%20of%20-%20Year%203,%20Cycle%204,%20Individual%20Annual%20Report.pdf
http://www.pbco-npdes.org/reports_2019_C4Y3/arfs/Lake%20Worth,%20City%20of%20-%20Year%203,%20Cycle%204,%20Individual%20Annual%20Report.pdf
http://www.pbco-npdes.org/reports_2019_C4Y3/20200309_FINAL_NPDES%20Report.pdf
http://www.pbco-npdes.org/pdf/BoyntonInletContibutingAreaWatershedManagementPlan.pdf
http://www.pbco-npdes.org/reports_2019_C4Y3/Cycle%204%20-%20Pollutant%20Loading%20Estimates%20Report.pdf
http://www.pbco-npdes.org/reports_2019_C4Y3/Cycle%204%20-%20Pollutant%20Loading%20Estimates%20Report.pdf
https://floridadep.gov/sites/default/files/BMP%20Efficiencies%20July%202018.pdf


City Of Boynton Beach - SWMP Assessment Program 

 

14 

 
 
 
 

Appendix A 
 

Water Quality Data and Trends-Figures 3 through 8 
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Figure 3 – C-16 Clorophyll-A 
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Figure 4 – C-16 Phosphorus 
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Figure 5 – C-16 Nitrogen 
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Figure 6 – Lake Worth Lagoon-S Chlorophyll-A 
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Figure 7 – Lake Worth Lagoon-S Phosphorus 
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Figure 8 – Lake Worth Lagoon-S Nitrogen 

 


