




































Attachment 1 

Permit Year 2018-19 Annual MS4 Assessment 











Palm Beach County 
Pollutant Loadings Estimate (lbs/year)  

    
 

Parameter BOD5 TSS TP     CU ZN TN 

2013 Loads to C-15 49,858       230,340                                2,132           208 853 16,602 

2013 Loads to C-16 107,029        503,939 4,434 428 1,791 34,354 

2013 Loads to C-17   19,953         88,214    905         85            339 7,232 

2013 Loads to C-18    3,624 14,867    154         13              49 1,340 

2013 Loads to C-51 104,962        474,148 4,702      443                    1,738 36,722 

2013 Loads to L-8 543 1,368 35 2 6 317 

2013 Loads to S-2-6-7 30,327 141,093 1,580 104 397 10,892 

2013 Loads to C-Hillsboro 93,352 335,774 3,926 306 1,305 34,899 

2013 Loads to ICWWN 24,098 125,676 1,057 115 453 8,117 

2013 Loads to ICWWS 2,387 14,111 107 11 45 788 

2013 Loads to Lox 35,385 149,112 1,615 142 537 13,536 

2013 Loads to LW Lagoon   7,121 40,302 326 33 129 2,443 

2013 Loads to WPBWS   404 1,346 17 1 4 157 

2013 Total Loading 479,043 2,120,290 20,990 1,891 7,646 167,399 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Parameter BOD5 TSS TP     CU ZN TN 

2018 Loads to C-15 47,156 205,033 2,025           190 785 16,155 

2018 Loads to C-16 106,487 499,775 4,418 425 1,780 34,283 

2018 Loads to C-17 19,868 87,510 901 84 333 7,223 

2018 Loads to C-18 3,282 13,538 148 13 46 1,248 

2018 Loads to C-51 104,814        472,503 4,702 442 1,730 36,720 

2018 Loads to L-8 543 1,368 35 2 6 317 

2018 Loads to S-2-6-7 30,308 140,996 1,580 104 397 10,888 

2018 Loads to C-Hillsboro 93,037 333,588 3,917 304 1,298 34,829 

2018 Loads to ICWWN 24,028 123,617 1,049 113 449 8,109 

2018 Loads to ICWWS 2,341 13,732 106 11 44 781 

2018 Loads to Lox 35,040 143,902 1,588 139 529 13,428 

2018 Loads to LW Lagoon 7,098 40,034 325 33 129 2,440 

2018 Loads to WPBWS   404 1,346 17 1 4 157 

2018 Total Loading 474,006 2,076,942 20,811 1,861 7,530 166,578 

Public Education (6%) 28,464 124,617 1,249 112 452 9,995 

Street Sweeping 0 0 967 0 0 1,508 

Total Loading 445,942 1,952,325 18,595 1,749 7,078 155,075 

Percent Reduction 6.9% 7.9% 11.4% 7.5% 7.4% 7.4% 

       

Sources: 'Summary of Average Annual Pollutant Loading Model Activities' report (2019) prepared by Mock-Roos  
and Palm Beach County Street Sweeping for 2018-2019.  

 

 
Pollutant loadings estimates for all six (6) parameters in the Palm Beach County MS4 indicate a 

significant reduction between 2013 and 2018. 

 

Conclusions  

The Palm Beach County stormwater management programs are effective in reducing nutrient 

loadings. This is supported by the water quality monitoring program and the pollutant loading 

information. At this time there is no need to develop further stormwater management programs. 
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1.0 INTRODUCTION 

1.1 Purpose and Content 

This report comprises the Bacterial Pollution Control Plan (BPCP) for the E-1 Canal in accordance with 
Part VIII.B.3 of the Florida Department of Environmental Protection (FDEP) issued National Pollutant 
Discharge Elimination  System (NPDES) Municipal Separate Storm Sewer System (MS4) permit for Palm 
Beach County and co-permittee, the Florida Department of Transportation District 4 (FDOT), Permit 
Number FLS000018-004.  The BPCP is required because a Total Maximum Daily Load (TMDL) was 
established by FDEP for the E-1 Canal in accordance with Chapter 62-303, Florida Administrative Code 
(F.A.C.) (Appendix A).  It is located in the Lake Worth Lagoon-Palm Beach Coast Basin, and was verified 
impaired for fecal coliform. For assessment purposes, the FDEP has divided the major drainage basins in 
Florida into water assessment polygons with unique waterbody identification (WBID) numbers. The E-1 
Canal is WBID 3264A.   

The purpose of this report is to identify the possible sources of bacteria pollution discharging to the MS4, 
and the activities that can be implemented to reduce the sources to the maximum extent possible (MEP).    
This report, which fulfills the requirements to address the E-1 Canal TMDL for fecal indicator bacteria 
(FIB), was developed using the FDEP guidance document “Restoring Bacteria-Impaired Waters: A Toolkit 
to Help Local Stakeholders Identify and Eliminate Potential Pathogen Problems” (aka Toolkit) dated July 
2018. 

 

2.0 BACKGROUND 

2.1 Description of Water Body 
The E-1 Canal is part of what is generally known as a secondary canal system.  It was developed and is 
maintained by the Lake Worth Drainage District (LWDD), which was created in 1915 to provide water 
control and supply (LWDD, 2019).  The primary canal system in Palm Beach County and south Florida, 
maintained by the South Florida Water Management District (SFWMD), is the Central and South Florida 
(C&SF) system, which was developed to provide flood control and water supply to urban and agricultural 
areas (Harvey, 2010) and is one of the largest civil works projects in the world (Bridger, 2012).  The C&SF 
system had its beginnings in the early 20th century with the dredging of four major drainage canals - 
Hillsboro, West Palm Beach, North New River and Miami.  The E-1 canal ultimately drains, through other 
LWDD canals, either south to the Hillsboro Canal or east to the Intracoastal Waterway (LWDD, 2019, 
June).   It is classified as a Class III water in accordance with Chapter 62-302, F.A.C. 
 
Located in Palm Beach County, the E-1 Canal is approximately 25 miles in length, extending from 
Okeechobee Boulevard south to the Hillsboro Canal, and is bordered on the west for the most part by State 
Road (SR) 7 (Figure 1).  However, WBID 3264A only includes approximately 10 miles of the southern 
portion of the E-1 Canal, extending from Bob West Road south to Judge Winikoff Road.  The E-1 Canal 
forms the eastern border of the northern 5.5 miles of the WBID, from Bob West Road south to Spanish 
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Isles Boulevard.  However, south of Spanish Isle Boulevard, the WBID widens east, and the E-1 Canal runs 
down the middle of the WBID. The WBID is bordered on the west by the Loxahatchee National Wildlife 
Refuge/Water Conservation Area 1 (WCA 1) (Figure 2).   
 
Soils in the vicinity of the E-1 Canal consist of shelly sand, clay and limestone, except along the western 
edge near WCA 1, where the soils are predominantly peat (Bridger, 2012).  Elevations range from 15 to 20 
feet National Geodetic Vertical Datum (NGVD).  The E-1 canal elevation is maintained at 16 feet NGVD. 
The predominant land uses are urban and built-up (52%), wetlands (16%), and agricultural (14%), with the 
remaining (18%) consisting of water and undeveloped land (Bridger, 2012). 
 
Annual rainfall in the area can be highly variable; over the past 10 years annual rainfall ranged from 46 to 
72 inches per year, with the 10-year average being 55 inches (SFWMD, 2019). The average summer 
temperature is 91.0°F, and the average winter temperature is 76.3°F. 
 
 
 
 
 
 
 
 
 

<remainder of page intentionally left blank> 
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Figure 1:  Overview of the E-1 Canal; the northern end is on the south side of Okeechobee 

Blvd., and the southern end connects to the Hillsboro Canal. 
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Figure 2:  Map of WBID boundary, major roads and E-1 Canal. 
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2.2 Bacteria Impairment and TMDL 

WBID 3264A was verified as impaired for fecal coliform by FDEP and included on the 1998 303(d) list of 
Impaired Waters for the Lake Worth Lagoon-Palm Beach Coast Basins that was adopted by Secretarial 
Order January 15, 2010.  The TMDL, adopted May 15, 2012 by the FDEP, established the allowable fecal 
coliform loading into the portion of the E-1 Canal in WBID 3264A that would restore the waterbody so 
that it meets applicable water quality criteria for fecal coliform.  It should be noted that in 2016, FDEP 
changed the bacteria criteria for freshwater streams from fecal coliform to Escherichia coli (e.coli).  
Therefore, the remainder of this document will usually refer to “bacteria” pollution, which is inclusive of 
both fecal coliform and e. coli.  
 
The TMDL states that its objective is to provide a basis for allocating acceptable loads among all known 
pollution sources in the watershed.  Therefore, it is important to identify and understand the pollution 
sources to ensure resources are effective and their allocations are directed toward appropriate control 
measures.  Potential sources listed in the TMDL document include agriculture, failed septic tanks, farm 
animals, pets, sanitary sewer overflows (SSOs), wildlife and homeless encampments. A TMDL is the sum 
of point sources (wasteload allocations or WLAs), non-point sources (load allocations) and an appropriate 
margin of safety.   
 
WLAs are broken into separate categories for wastewater and stormwater.  There are no wastewater 
treatment facilities located within the E-1 Canal WBID boundary (Bridger, 2012). Therefore, there are no 
WLAs for wastewater. 
 
WLAs for stormwater are typically expressed as a “percent reduction” because it is difficult to quantify the 
loads from MS4s given the numerous possible sources.  The TMDL WLAs for stormwater and load 
allocations for nonpoint sources are a 94% reduction in fecal coliform (Bridger, 2012).   
 

2.3 Bacteria Pollution Control Plan (BPCP) Development Overview 

Potential sources of bacteria in urban areas can include but are not limited to pet waste, homeless 
encampments, bacterial re-growth in storm sewers and sediments, leaking sanitary sewer and septic 
systems, and illicit discharges. To develop this PBCP, Palm Beach County and FDOT used the assessment 
tools and methodology in the FDEP’s fecal coliform Toolkit that is available online at: 
https://floridadep.gov/sites/default/files/Restoring_Bacteria-Impaired_Waters_Toolkit_082018.pdf  .  

 

The general steps followed in accordance with the FDEP guidance document included:  

1. Understanding the Basin (Sections 1 and 2) 
o Compile and evaluate existing data  
o Identify stakeholders 

  

https://floridadep.gov/sites/default/files/Restoring_Bacteria-Impaired_Waters_Toolkit_082018.pdf
http://www.dep.state.fl.us/water/watersheds/docs/fcg_toolkit.pdf
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2. Potential Source Identification (Section 3) 
o Strategic sampling and microbial source identification, as applicable 
o Field investigations  

3. Management Actions (Section 4) 
o Structural solutions  

▪ Sanitary sewer status and potential upgrades 
▪ Stormwater system status and potential upgrades 

o Nonstructural activities:  
▪ inspection and maintenance of sanitary sewer and stormwater infrastructure 
▪ compliance and enforcement 
▪ litter and debris removal, public outreach and education, and policy 

implementation.   
4. Documentation and Reporting (Section 6) 

o Bacterial Pollution Control Plan   
o Monitoring Plan 

 

3.0 POTENTIAL SOURCE IDENTIFICATION 

3.1 Identify Sources 

Drainage in this area of Palm Beach County is highly regulated by LWDD and SFWMD via a series of 
canals, pumps and control structures.  Most of the area west of the canal is kept at an elevation three feet 
lower than the E-1 Canal, therefore not all the land within the boundary of WBID 3264A drains to the E-1 
Canal.  See Figure 3 map depicting flow directions for discharges to surface waters within the WBID 
Boundary. Two items to take note of in Figure 3: 

1. The northern portion of the WBID narrows, so that only the land west of the E-1 Canal is included 
within the WBID boundary.  As shown on Figure 3, this is the area that drains to the west.  This 
northernmost approximately two miles of the WBID is predominantly agricultural. 

2. Only the area highlighted in green the southern portion of the WBID, which is predominantly urban 
and residential, drains to the E-1 Canal.  

 
According to the TMDL, WBID 3264A consists of 12,982 acres, however, only 2,778 acres, or 
approximately 21% of the WBID, is estimated to drain to the E-1 canal (Mock Roos, 2018).  The remaining 
areas drain to either the E-1W-S (which discharges to the Hillsboro Canal) or to the Hillsboro Canal. 
 
The land use breakdown for the approximate 2,778 acres that drain to the E-1 Canal within the WBID is 
provided in Table 1 below, and as shown in Figure 4: 

 
Table 1. Land Use Breakdown for Area that Drains to E-1 Canal 

Land Use Name and Code1 Acres % of Total Acres 
1000 Urban Land Built Up 2,089 75.2 
2000 Agriculture 289 10.4 
4000 Upland Forest 17 0.6 
5000 Water 208 7.5 
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Table 1. Land Use Breakdown for Area that Drains to E-1 Canal 
Land Use Name and Code1 Acres % of Total Acres 

6000 Wetlands 22 0.8 
7000 Barren Land 28 1.0 
8000 Transportation 125 4.5 
Totals 2,778 100% 

1 Code is the Florida Land Use, Cover and Forms code from SFWMD 
 
 
 
 
 
 
 
 
 
 
 

<remainder of page intentionally left blank> 
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Figure 3: Map depicting drainage pattern within WBID 3264A (Mock Roos, 2018). 



E-1 Canal (WBID 3264A) BPCP     February 2020 
Florida Department of Transportation  Page 11 of 42 
Palm Beach County 
E Sciences Project Number 2-1090-002 
 
 

 
Figure 4: Land use in southern portion of WBID that is actual area in WBID that drains to the E-1 Canal 
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Field surveys of the WBID were conducted on April 2, 2019 and June 7, 2019.  The results of these Walk 
the WBID surveys are discussed in more detail below in Section 3.3.  Following are representative 
photographs (Photos 1 – 7) of typical drainage systems in the WBID.   
 

 
  Photo 1: Typical swale on west side of SR 7, northern section of WBID (north of Yamato Road). 
 

 
   Photo 2: Typical mitered end section in swale on west side of SR 7, connected to culvert that 
                   runs east under SR 7 and discharges treated stormwater to the E-1 Canal. 
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Photo 3: Typical FDOT outfall to E-1 Canal. 

 

    
Photo 4: Typical swale on west side of SR 7 in southern section of WBID where west side of SR 7 
            are primarily single-family home communities separated from SR 7 by landscaped berms. 
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Photo 5: Typical neighborhood on sewer in southeast portion of WBID with stormwater 

Sheetflow to swales. 
 

                                    
Photos 6 and 7: Typical curb and gutter (left photo) and typical inlet and canal system (right photo) 

in southern portion of WBID. 
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3.2 Maps on Table 

A “Maps on the Table” meeting was not conducted for this WBID, instead, FDOT and Palm Beach County 
worked closely together to identify possible sources.  As noted above, only 21% of the basin within this 
WBID drains to the E-1 Canal.   
 

Potential areas of concern identified during our coordination included neighborhoods still using septic, 
sanitary sewer overflows (SSOs), leaking wastewater lines, malfunctioning stormwater systems, vegetative 
debris and commercially developed areas.  The result of this coordination was to develop a list of sites to 
visit during the Walk the WBID event.  
 

3.3 Walk the WBID 

This field reconnaissance and source identification effort was carried out to gain a better understanding of 
conditions within the watershed, including the hydrology of the E-1 Canal and its contributing ditches and 
tributaries, flood-prone areas, the locations of sewer and stormwater infrastructure, and potential sources 
that are contributing bacteria to the canal.   

Basin Management Action Plans (BMAPs) to address sources may be appropriate for some watersheds; 
however, they are both time and resource intensive.  The Walk the WBID exercise is a low-cost, effective 
alternative to begin addressing bacteria pollution in the E-1 Canal Basin so that it meets state water quality 
standards.  This first step allows stakeholders to identify the location of suspected sources, carry out easy-
to-implement management actions for the E-1 Canal using existing programs and ongoing activities, and 
follow up on those actions to assess the degree of success and whether additional effort is needed.  The 
exercise allows stakeholders to identify needs and opportunities for more effective adaptive management.  
It also contributes to improved communication between and within agencies, and provides opportunities to 
increase public awareness.     

The Walk the WBID field exercises were conducted by E Sciences, Incorporated (E Sciences) with FDOT 
on April 2, 2019 and on behalf of the Palm Beach County on June 6, 2019.   

3.4 Monitoring 

The FDEP adopted the E-1 Canal TMDL based on 17 samples collected from four locations along the E-1 
Canal in 2008, and two samples collected in 2003 from stormwater ponds in neighborhoods located in the 
far southwest corner of the WBID, adjacent to the Loxahatchee National Wildlife Refuge, in areas that do 
not drain to the E-1 Canal.  The monitoring stations are shown on Figure 5, and the results are summarized 
in the Table 2 below.   
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Table 2: Fecal Coliform Water Quality Monitoring 
Results used to Develop TMDL 

Date Station Result 

7/16/2003 21FLGW 18842 58 
21FLGW 18843 6 

1/15/2008 

21FLWPB 28010587 74 
21FLWPB 28010588 256 
21FLWPB 28010589 18 
21FLWPB 32008020 38 

4/7/2008 

21FLWPB 28010587 7,500 
21FLWPB 28010588 460 
21FLWPB 28010589 7,500 
21FLWPB 32008020 13,500 

5/19/2008 21FLWPB 28010589 140 

10/20/2008 

21FLWPB 28010587 82 
21FLWPB 28010588 14 
21FLWPB 32008020 20 
21FLWPB28010589 4 

11/13/2008 

21FLWPB 28010587 616 
21FLWPB 28010588 72 
21FLWPB 28010589 66 
21FLWPB 32008020 256 

Yellow highlighted text indicates fecal coliform concentrations 
 above 400 Most Probable Number (MPN)/100mL 

 
The four sampling locations along the E-1 Canal that were used to establish the TMDL are listed below 
from north to south with a brief description of the direction of canal flow and contributing drainage in the 
vicinity of each location: 

• 28010588 (shown as 588 on Figure 5) is located on the E-1 Canal at Kimberly Blvd., approximately 
seven miles south of the northern boundary of WBID 3264A.   

o In this section, the E-1 flows south and then east, via Control Structure 19, to the 
Intracoastal Waterway. 

o Only land located east of SR 7 drains to the E-1 in this area. 
o Land west of SR 7 drains west to the E-1W-S, then south to the Hillsboro Canal. 
o There is a small farm area south of this location on septic. 
o There is agricultural land (row crops) east of SR 7 south of this location that is on septic.  

• 28010587 (shown as 587 on Figure 5) is located on the E-1 Canal at Glades Road, approximately 
one mile south of sampling location 28010588, and less than one-quarter mile south of the CS-19 
control structure.   

o The E-1 flows south to the Hillsboro Canal in this section. 
o Only land located east of SR 7 drains to the E-1 in this area. 
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o Land to the west of SR 7 drains south to the Hillsboro Canal. 
o There are no septic systems east, west or north in the vicinity of this sampling location. 

• 32008020 (shown as 020 on Figure 5) is located on the E-1 Canal between Glades Road and 
Palmetto Park Road, approximately one mile south of sampling location 28010587. 

o The E-1 flows south to the Hillsboro Canal in this section. 
o Only land located east of SR 7 drains to the E-1 in this area. 
o Land to the west of SR 7 drains south to the Hillsboro Canal. 
o There are no septic systems east, west or north in the vicinity of this sampling location. 

• 28010589 Located on the E-1 Canal at Palmetto Park Road, approximately 1800 feet south of 
sampling location 32008020. 

o The E-1 flows south to the Hillsboro Canal in this section. 
o Only land located east of SR 7 drains to the E-1 in this area. 
o Land to the west of SR 7 drains south to the Hillsboro Canal. 
o There are no septic systems east, west or north in the vicinity of this sampling location. 

 
In addition to the water quality sampling cited in the TMDL, monitoring for e.coli was conducted 
approximately every other month in 2019.  The monitoring sites are in the same four locations in the E-1 
Canal as cited in the TMDL.  Table 3 summarizes monitoring dates for each location: 

 
Table 3. Summary of Monitoring Locations and Dates 

TMDL Station Name 
(Palm Beach County 

Station Name) a 
TMDL Dates Sampled Palm Beach County 

Dates Sampled 

21FLWPB28010587 
(587) 

1/15/2008 
4/7/2008 

10/20/2008 
11/13/2008 

1/17/2019 
3/28/2019 
5/22/2019 
7/31/2019 
10/2/2019 
12/4/2019 

21FLWPB28010588 
(588) Same as above Same as above 

21FLWPB28010589 
(589) 

Same as above 
Also 5/19/2008 Same as above 

21FLWPB32008020 
(020) Same as above Same as above 

21FLGW 18842b 7/16/2003 Not sampled 
21FLGW 18843b 7/16/2003 Not sampled 

a On Figure 5, the Palm Beach County Station Names were used for the stations on the E-1 Canal. 
b These two TMDL sampling sites were not located on the E-1 Canal. 
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The monitoring station locations are shown on Figure 5. The monitoring for the TMDL took place in 2003 
and 2008.  In 2003, one sample was collected from each of two stormwater ponds in neighborhoods west 
of the E-1 Canal, in the southwest portion of the WBID.  Although this area does not drain to the E-1, the 
results indicate the stormwater ponds are not a source of bacteria pollution. 

 
 
 
 
 
 
 
 

<remainder of page intentionally left blank> 
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Figure 5: TMDL Fecal coliform monitoring stations 
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The applicable criteria at the time of the TMDL development was: 

The most probable number (MPN) or membrane filter (MF) counts per 100 mL of fecal coliform 
bacteria shall not exceed a monthly average of 200, nor exceed 400 in 10 percent of the samples, 
nor exceed 800 on any one day. 

In 2008, 17 samples were collected from four stations within the E-1 Canal.  Of the 17 samples, five (29%) 
were above the 10 percent threshold of 400 count/100 mL criteria for fecal coliform.  However, it should 
be noted that four of the five occurred on one day, after a 3-day precipitation event of 4.55 inches (Bridger, 
2012).  

In 2019, a total of 24 samples were collected from the same four stations in the E-1 Canal that were used 
to develop the TMDL.  As noted above, the applicable surface water quality criteria in Chapter 62-302, 
F.A.C. for bacteria in freshwater has changed from fecal coliform to e. coli since the TMDL was 
established. The new criteria for e. coli in Class III waters is: 

The MPN or MF counts per 100 mL shall not exceed a monthly geometric mean of 126 nor exceed 
the Ten Percent Threshold Value of 410 in 10% or more of the samples.  Monthly geometric means 
shall be based on a minimum of 10 samples taken over a 30-day period. 

Using the updated criteria, the results of the recent e. coli sampling results provided below in Table 4 
indicate bacteria above 410 MPN/100 mL were only found in two of 24 samples, or 8% of the samples, 
which is below the criteria as shown in Table 5. 

 

Table 4. 2019 e. coli Sampling Results 

Date Station 
Result 

MPN/100 
mL 

Rank Percentile 

12/4/2019 589 10 1 2% 
7/31/2019 589 20 2 6% 
10/2/2019 589 20 3 10% 
12/4/2019 588 20 4 15% 
12/4/2019 20 30 5 19% 
12/4/2019 587 30 6 23% 
5/22/2019 20 50 7 27% 
5/22/2019 589 50 8 31% 
10/2/2019 588 50 9 35% 
1/17/2019 589 60 10 40% 
10/2/2019 20 60 11 44% 
1/17/2019 588 90 12 48% 
7/31/2019 588 90 13 52% 
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Table 4. 2019 e. coli Sampling Results 

Date Station 
Result 

MPN/100 
mL 

Rank Percentile 

3/29/2019 587 100 14 56% 
1/17/2019 587 120 15 60% 
3/29/2019 589 120 16 65% 
7/31/2019 20 130 17 69% 
7/31/2019 587 140 18 73% 
1/17/2019 20 150 19 77% 
3/29/2019 20 190 20 81% 
3/29/2019 588 240 21 85% 
5/22/2019 587 300 22 90% 
5/22/2019 588 900 23 94% 
10/2/2019 587 6300 24 98% 

 

Table 5. Summary of Table 4 Data 
Total # samples   24 
62-303 # samples required in 10-year period 10 
Total # exceedances   2 
62-302 maximum # of exceedances allowed 10% 
% of exceedances   8% 

 
To calculate the percent reduction needed to reduce the pollutant load in the TMDL, FDEP compared the 
existing concentrations and target concentration using Formula 1: 

 

Needed % Reduction = Existing 90th Percentile Concentration - Allowable Concentration x 100 

----------------------------------------------------------------------------------------------------- 

Existing 90th Percentile Concentration 

 

FDEP used the Hazen method for estimating percentiles as described in Hunter (2002), and the existing 
condition concentration was defined as the 90th percentile of all the bacteria data collected.  The 90th 
percentile is also called the 10% exceedance event. This resulted in a target condition that is consistent 
with the state bacteriological water quality assessment threshold for Class III waters.  
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Using the same methodology for the 2019 sampling events as was used in the TMDL, the 2019 data were 
ordered from the lowest to the highest, and using Formula 2 shown below from the TMDL, the percentile 
value of each data point (Table 4) was calculated: 

 

Percentile = Rank – 0.5 

---------------------------------------------- 

Total Number of Samples Collected 

 

FDEP uses the 90th percentile to represent the existing condition concentration.  In Table 4, the 90th 
percentile = 300 MPN/100 mL, which is below the Chapter 62-302, F.A.C. 10% threshold of 410 
MPN/100 mL.   

 

Using Formula 1 (shown above) the percent reduction needed was calculated: to be -36% for WBID 
3264A: 

Needed % reduction = (300-410) x 100/300 = -36%. 

The calculated reduction is -36%.  Therefore, under the new criteria, and based on the TMDL reduction 
calculation in Formula 1 above, no reduction is required. 

There did not appear to be good correlation between rainfall and water quality results.   
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3.5 Monitoring 

3.5.1 Sanitary Sewer Issues 

In WBID 3264A, there are small pockets of neighborhoods and rural areas that are still on septic.  Much 
of the northern half of the portion of the E-1 Canal, above Yamato Road, is rural agricultural, cow pastures 
and horse farms.  However, this area does not drain to the E-1 Canal. 

In the southern portion of the WBID that does drain to the E-1 Canal are two areas still on septic shown 
below in Photo 8: 

1. The Boca Grande neighborhood located approximately one-quarter mile west of SR7, on the 
north side of Palmetto Park Road.  There are 16 homes here spread over 90 acres.  Although this 
area does eventually drain to the E-1 canal, based on the distance from the E-1 Canal, and the 
large lot size (5 or more acres per home), it is unlikely this neighborhood contributes bacteria 
pollution to the E-1. 

 

 
Photo 8: Aerial view of neighborhood on septic. 
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2. An agricultural area (row crops) that includes out-buildings and possibly one or two single family 
residences.  This area is adjacent to the E-1 approximately one-half mile north of Glades Road.  It 
appears to be too small to contribute significant bacteria pollution to the E-1. 

 

Although there are no wastewater treatment plants within the WBID, there is sewer system infrastructure 
including sewer lines, force mains and lift stations operated by Palm Beach County’s Water Utilities 
Department (PBCWUD).  See Figure 6 for locations of force mains and lift stations.  In the past four 
years, there were two SSO discharges reported in this WBID: 

• On 3/16/2016, an unknown quantity of raw sewage was released from a lift station in the Mission 
Bay community.  Less than 1,000 gallons of wastewater reached a Mission Bay stormwater 
management lake from LS 1036 (located west of SR 7 and north of Glades Road). The Mission 
Bay surface water management system discharges to the Hillsboro Canal to the south, not the E-
1 Canal. Therefore, no wastewater entered a MS4 or the E-1 canal. 

• On 1/13/2018, 49,500 gallons of raw sewage leaked from a 12-inch force main located east of 
SR 7.  There were no discharges to either a MS4 or the E-1. 

 
 
 
 
 
 

<remainder of page intentionally left blank> 
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Figure 6: Map of Palm Beach County sanitary sewer infrastructure in WBID 3264A. 

Information about PBCWUD’s inspection and maintenance programs is provided below in Section 4. 
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FDOT has inspected the manholes and performed a video inspection of their stormwater system in this 
area.  The seals on the manholes are tight.  Several cracks were observed in the pipes along Glades Road 
and are scheduled to be repaired.  In addition, should there be a release in this area that enters the FDOT 
MS4 via an inlet, the stormwater system along Glades Road has a control structure that would delay an 
SSO discharge into the E-1 Canal.  Utilities in District 4 have historically been proactive about informing 
FDOT of SSOs that occur on or adjacent to FDOT ROW.  FDOT’s Environmental Health and Safety 
Department (as well as FDOT’s NPDES Coordinator) receives notification of SSOs, and investigates each 
SSO to determine if FDOT’s system was impacted, and if so, ensures the spills are cleaned up.   

3.5.2 Homeless and Transient Populations 

Palm Beach County is not aware of areas in the WBID with homeless or transient populations, and none 
were observed during the WTW exercise.   

The TMDL mentioned the presences of “a large homeless encampment” located at SR 7 and Glades Road, 
however, no evidence of such an encampment was observed.   

3.5.3 Pet Waste 

No evidence of pet waste along roadways was observed.  There does not appear to be off leash dog parks 
along the canal. 

3.5.4 Litter and Debris 

No significant signs of litter or debris were noted along the roadways or in the commercial or residential 
areas.  During the Walk the WBID exercise, dumpsters from various commercial areas were inspected, and 
the majority were well maintained with the lids closed and drains plugged. However, the dumpsters located 
between the West Boca Medical Center and the E-1 Canal were overflowing and could not be closed. Palm 
Beach County alerted the hospital about this violation and will follow-up. Some farm equipment was 
observed adjacent to the west side of SR 7, but there was no connection to the FDOT right of way.  Drainage 
west of SR 7 in this area is to the west, not to the E-1 Canal.  Also, a recent study performed by 
Environmental Science Associates demonstrated that grass clippings can present a significant source of 
bacterial contamination to our waterways (Tomasko, 2016).  Therefore, the Walk the WBID exercise 
included looking for signs of leaf and/or vegetative debris in gutters and/or rights of way adjacent to 
roadways.  Only minor vegetation was observed in the curb and gutter.  During the site visit, roadway crews 
were actively picking up litter along the right of way.  See photos below related to these observations. 
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Above:  Photos 9A (left) and B(right): Typical well-maintained dumpsters/dumpster area behind 

shopping centers. 
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Photos 10A (left) and B (right): Dumpsters behind Medical Center. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 11: Medical waste dumpsters behind locked gate behind Medical Center. 
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Photo 12: Farm equipment west of SR 7; there was no connection to SR 7 right of way, and this area 

drains west. 
 

 
Photo 13: FDOT contract workers picking up trash along SR 7; E-1 Canal is beyond guardrail. 
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Photo 14: Minor vegetative debris observed along roadways. 
 

3.5.5 Illicit Connections 

No illicit connections were observed during the field investigations.  

3.5.6 Wildlife 

There is no undeveloped property within this WBID. The northern section of the WBID is farmland, and 
horse and cattle pastures. The southern section is urban.  No wildlife was observed during the field 
investigations.  However, dead fish that were most likely left by recreational fishermen were observed along 
the canal bank. 

          
 

Photos 15 A (left) and B (right): Dead fish left along east bank of E-1 Canal, presumably from 
recreational fishing activities. 
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3.5.7 Other 

The northern section of the WBID, north of approximately Yamato Road, is less developed than the 
southern section, dotted with nurseries, row crops, pastureland and horse farms.  However, SR 7 in this area 
forms the eastern boundary of the WBID, and drainage for the area west of SR 7 is to the west. 
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Photo 16: Facing north at SR 806, view of E-1 canal and adjacent tree nursery that drains to east. Typical 
of well-maintained swale on east side of E-1.  SR 7 can be seen in background on far left side of photo, 

west of the canal. (Note: area east of E-1 canal is actually outside WBID boundary.) 
 

 
 

Photo 17:  Typical swale in northern portion of WBID on west side of SR 7 between road and 
agricultural lands. The agricultural lands in this section of WBID drain west, not to the E-1 Canal; 

however, the swale treats stormwater from SR 7 and drains east to E-1 canal via series of culverts under 
road (see Photos 2 and 3above.) 
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Photos 18 A (left) and B (right): of pastureland and entrance to horse farm in northern portion of WBID; 

this area drains to the west, not to the E-1 Canal. 
 
 
 
4.0 MANAGEMENT ACTIONS 

Most management actions to reduce bacterial pollution are ongoing in the E-1 Canal Basin by both Palm 
Beach County and FDOT. Some of the ongoing maintenance and operations work reported in this section 
are for a larger area than just within WBID 3264A (ex: inspections, street sweeping and litter pickup).  
Management actions are divided into structural and nonstructural activities. Table 6 provides a summary of 
management actions and the responsible entity  

  

Table 6. Management Actions Related to Bacteria Sources Identified 

Management Actions FDOT PB Co Joint 

Sanitary Sewer Improvement Projects NA X  

Flood Control Projects X   
Sanitary Sewer Inspection and Maintenance NA X    
Stormwater Inspection and Maintenance  X X    

Code and Stormwater Enforcement  NA X   

Street Sweeping  X  X   

Public Outreach and Education    X  

Water Quality Monitoring   X 

Stormwater Ordinance  NA X  
NA = not applicable 
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4.1 Structural Management Actions 
 
4.1.1 Sanitary Sewer Improvement Projects 
The following is an estimate of the line and lift operation and maintenance activities conducted by 
PBCWUD within the WBID 3264A area from 2014 to 2018:  

• 10 Lift Stations rehabilitated. 
• Installation of 1200 linear feet (LF) of a new 12-inch force main from the E-1 Canal to LS 981 to 

parallel the existing 8-inch force main. 
• Replacement of approximately 3,300 LF of existing 12-inch asbestos concrete force main with 

16-inch PVC force main along Lyons Road from Norte Lago to Palmetto Park Road. 
• Replacement of approximately 3,300 LF of existing 12-inch asbestos concrete force main with 

16-inch PVC force main along Lyons road from Norte Lago to north of Pine Springs Drive. 
• Completion of a sanitary sewer evaluation survey (SSES) in zones 1-5.  Project will include 

condition assessments and rehab recommendations for gravity mainlines, laterals and manholes.  
The project will also include investigation and rehab design of failing dip line segments from 
terminal manhole to wet well. 

• The construction of Phase 1 of the collection system rehabilitation project.  Phase 1 includes 
approximately 50,000 LF of gravity sewer rehabilitation using cured-in-place pipe (CIPP) lining, 
lateral repairs, associated manholes rehab and 800 LF of point repairs.  

• Construction of Phase 2 of collection system rehabilitation project.  Phase 2 includes 
approximately 33,000 LF of gravity sewer rehabilitation using CIPP lining, 2000 LF of lateral 
replacement, the lining of approximately 139 laterals, installation of new clean outs, and various 
manhole repairs and point repairs.  

• Lining clay pipe in lift station networks 1055 and 1054. 
• Emergency repair of terminal manhole to wet well gravity sewer main within lift station 1022 

basin. 
• Lining of approximately 40,000 LF of sewer pipe as well as approximately 220 manholes and 40 

ductile iron pipe segments. 

FDOT does not have sanitary sewers. 

4.1.2 Flood Control Projects 

In the past two years, FDOT had one flood control project in which a trench drain was installed at the end 
of a driveway to alleviate flooding.  Palm Beach County has not constructed a flood control project in this 
WBID in recent years.  When appropriate, both FDOT and the County incorporate stormwater treatment 
into their flood control projects. 

4.2 Non-structural Management Actions  

Below is a brief description of the non-structural management actions that Palm Beach County and FDOT 
are implementing. Most of these are implemented by the entities individually, however, there are actions 
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that are being implemented jointly for all the Palm Beach County permittees via a Joint Participation 
Agreement (JPA), such as Water Quality Monitoring, Public Outreach and Training. 

 

4.2.1 Sanitary Sewer Inspection and Maintenance 

Sanitary Sewer Interceptor Cleaning 

The County cleaning crews are given maps of the basin and schedule/route the areas to be cleaned. They 
start from the dead-end manholes in the system which are generally the shallow areas and proceed to flush 
the lines with 1200-1500 PSI water pressure jets to the down-stream manholes. They usually make 2-4 
passes of each segment to breakup and remove the debris. As the debris is moved to convenient manholes 
the crew will draw out any heavy debris with the vacuum part of the vehicles to keep the lines cleared as 
they proceed. At the end of each system there is a lift station which is where the fluids end up. The vacuum 
trucks will remove the debris and fluids from the lift stations to inspect the walls and floor of the well.   

Inspections 

After the County cleaning crews finish cleaning the mains, the second part of the preventative maintenance 
schedule is utilizing the closed-circuit television video (CCTV) crews to assess underground damage of our 
sewer lines. The crews inspect for cracks, leaks, coatings peeling or other damages to the manholes, 
pipes/mains or wet wells. As they televise the manholes, pipes/mains or wet wells the images are measured, 
recorded on hard drives and saved for further reviews. Repair or issues found with the manholes, 
pipes/mains or wet wells are coded, then noted and reviewed for the final and best options for the repair. 
Generally, the inflow and infiltration (I&I) crews can make repairs, depending on severity, by means of 
grouting, banding or the scheduling of point repair liners. If the issues require the use of heavy equipment 
such as underground repairs, then PBCWUD will reach out to the Palm Beach County line crews for 
assistance. All information such as plans/as-builts will be modified if needed and then given to the County 
engineering team for review and acceptance. If the I&I crews or the line crews cannot make the repairs 
because of difficulties beyond our capabilities, then the County will require the help of contractors who 
specialize in the type or repairs to be made. 

Fats, Oils, and Greases  

In order to reduce SSO’s and to protect the sanitary sewer system, PBCWUD has an extensive pre-treatment 
program to address fats, oils and greases.  The PBCWUD Pretreatment Program (Program) requires new 
connections to the sewer system to be inspected for applicable pre-treatment equipment.   Changes in 
existing non-residential customer accounts are reviewed for pre-treatment requirements. The Program 
requires all restaurants, food service and auto repair facilities to maintain and clean their Oil Grease 
Interceptors (OGIs) annually at a minimum.   

The OGIs are sampled for Biological Oxygen Demand (BOD), Total Suspended Solids (TSS), and Oil and 
Grease (O&G) every six months.  If test results indicate the pre-treatment limits are exceeded (400 mg/L 
for BOD and TSS; 100 mg/L for O&G) the customer is notified of a monthly surcharge in writing.  In order 
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to comply and avoid the surcharge, the customer must have the OGI cleaned/serviced and provide 
documentation of the OGI work as well as laboratory test results from an independent certified laboratory 
indicating compliance limits have been met to the PBCWUD Pretreatment Coordinator prior to the deadline 
indicated on the surcharge notification letter. 

 The Program also includes permitting authority of the Industrial Users defined in Chapter 62-625, F.A.C.; 
however, there are no permit-required Industrial Users located in WBID 3264A.   Detailed information 
about the Program may be found online at: 

 http://discover.pbcgov.org/waterutilities/Pages/Pretreatment.aspx 

4.2.2 Inflow and Infiltration Evaluation Plan 

The County Inflow and Infiltration teams (I&I) work together to ensure that the Palm Beach County basins 
are inspected and reviewed as often as possible. After reviewing the history of the basins, they proceed on 
problem areas first; then, by age of the system and types of pipes and materials that are used. Third, the I&I 
teams schedule basins on the last time inspected / cleaned as routine preventative maintenance. 

4.2.3 Stormwater Inspection and Maintenance 

FDOT and their contractors perform regular maintenance on stormwater pipes, culverts, ditches and 
stormwater facilities.   The FDOT has a proactive inspection program that meets the requirements of the 
NPDES MS4 Permit and the FDEP approved FDOT Statewide Stormwater Management Program 
(SSWMP). During the most recent permit year (October 2017 through September 2018) the FDOT 
performed inspections and/or maintenance on their Palm Beach County stormwater system as needed and 
in accordance with their NPDES MS4 permit and SSWMP, including: 

• Inspection and maintenance of over 1,000 ponds and over 450 French drains 
• Inspection and maintenance of 63 pollution control boxes 
• Inspection of 90 major outfalls 
• Maintenance of over 30,000 feet of pipe 
• Maintenance of 3,900 acres of swales 

 
In addition, FDOT is in the process of georeferencing its entire stormwater system.  In Palm Beach County, 
the inventory is approximately 60% complete and is on-going.  Mapping will assist in identifying optimal 
locations for structural stormwater best management practices.    

The Palm Beach County Streets and Stormwater Division perform regular maintenance on stormwater 
pipes, culverts, ditches and County permitted stormwater facilities. The County responds to requests and 
complaints and has a rotating schedule for proactive maintenance and inspections. With the new Spyder 
ditch cleaning equipment, ditches can now be properly maintained, thereby increasing the exposure to 
sunlight and reducing bacteria levels.  

The County has a proactive inspection program that falls within the requirements of the MS4 Permit each 
year. In 2019, the County performed inspections of a total of 17,636   inventoried inlets, catch basins, and 

http://discover.pbcgov.org/waterutilities/Pages/Pretreatment.aspx
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grates and12.1 miles of storm pipe. The County inspected 100% of ditches, and 10% of all conveyance, and 
treatment swales, based off the current inventory owned and operated by the County.  

A comprehensive inventory is instrumental to anthropogenic source reduction for multiple reasons.  
Therefore, one the County has completed mapping its stormwater system, existing sanitary sewer maps will 
be overlain onto the stormwater inventory map in order to identify potential areas of concern, such as areas 
where the systems are in close proximity. Furthermore, the map will assist in identifying optimal locations 
for structural stormwater best management practices.    

4.2.4 Compliance and Enforcement 

FDOT has no enforcement authority but does have a comprehensive Illicit Discharge and Detection 
Elimination (IDDE) program.  All maintenance personnel and inspectors are trained annually to be on the 
lookout for illicit discharges and connections. During the most recent permit year, 79 FDOT maintenance 
personnel were trained.  When FDOT personnel observe what appears to be an illicit discharge or 
connection, they document their observation, take photos if possible, and report the information to the 
FDOT NPDES Coordinator. When reports are received by the Coordinator, a letter is sent to the property 
owner requesting corrective action.  All IDDE reports are tracked to ensure they are resolved.  Although it 
is very rare, if the property owner is non-responsive, the IDDE is reported to the county for enforcement.  
During the most recent permit year, FDOT received 33 reports, of which 27 were found to be illicit 
connections.  All have been resolved or have corrective actions underway.  It is noted that although it was 
not necessary to refer illicit discharges to the County in this WBID, the County has provided support to 
FDOT for enforcement of eliminating illicit discharges when needed. 

In addition, FDOT has created an IDDE video that is accessible to the public via the internet: 

http://wbt.dot.state.fl.us/ois/IllicitDischarge/IDDETraining.htm. Viewing of this video is a requirement for 
all FDOT Maintenance contractors. 

The County Division of Environmental Resources Management, Surface Water Protection Section, is 
responsible for the enforcement of the County’s Stormwater Ordinance. Dedicated staff investigate 
complaints from citizens and County staff, and proactively inspect areas of concern looking for potential 
illicit discharges and connections. One of the activities included in proactive inspections is conducting 
source-tracking investigations in areas with pollutant discharges and high bacteria counts. Palm Beach 
County is the only NPDES MS4 permittee in Palm Beach County with legal authority to prohibit non-
stormwater discharges in all surface water management system jurisdiction-wide rather than the standard 
minimum of prohibiting non-stormwater discharges to municipal separate storm sewers owned and 
operated by a municipality. 

The County also has a rigorous NPDES construction site inspection program.  Sites are typically inspected 
daily to ensure sedimentation and erosion controls are properly installed and maintained. 

 

 

http://wbt.dot.state.fl.us/ois/IllicitDischarge/IDDETraining.htm
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4.2.5 Litter and Debris Removal 

The FDOT has numerous street sweeping contracts and local agreements to ensure streets are kept free of 
debris.  The FDOT street sweeping program maintains arterial roads at least twelve times per year, 
sometimes more. In the most recent annual report, FDOT reported sweeping over 11,000 miles in Palm 
Beach County. 

The County street sweeping program maintains arterial roads and local roads at least twice per year. County 
contractors, under the Streetscape Program, maintain many County roads  on a 16- times-a-year frequency 
per road.  

4.2.6 Public Outreach and Education 

Palm Beach County NPDES MS4 permittees have joined together to develop outreach materials to educate 
the public about identifying and reporting illicit discharges and illegal dumping.  Two to four public service 
announcements (PSAs)  outreach topics are selected each year. An annual video PSA campaign is carried 
out on five Comcast channels aired in Palm Beach County. The selected videos are also exposed over 
50,000 times during each campaign via pre- and mid-roll impressions on the internet.  The NPDES website: 
(http://www.stormwaterandme.org/) has links to various education materials, such as the poster and pictures 
below, and allows the public to report illicit discharges.    

 

http://www.stormwaterandme.org/
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4.2.7  Palm Beach County Water Resources Task Force 

The Palm Beach County Water Resources Task Force was created by Resolution of the Palm Beach County 
Board of County Commissioners to identify and evaluate opportunities and impediments to providing future 
water supply, conservation, wastewater treatment, and reuse or reclaimed water opportunities in the most 
efficient and cost effective manner practicable. 

Additionally, a Technical/Professional Working Group was established to advise the Task Force on 
technical, environmental, and other professional subject matters as requested by the Task Force.  The Task 
Force and Working Group are composed of elected and appointed officials designated by government 
entities identified in the Resolution. 

 

5.0 ANTICIPATED LOAD REDUCTIONS 

The majority of management actions included in this plan that will likely have the most impact on bacteria 
loads are structural controls including sanitary sewer and stormwater maintenance, and non-structural 
controls including street sweeping, public outreach and education. In the 10 years since the FDEP collected 
bacteria samples, both the County and FDOT have enhanced their stormwater management programs, 
particularly their non-structural programs.  Advancement in technology including adding interactive 
capabilities to the website, has allowed the public outreach program to reach substantially more residents. 
In addition, in the 2007-2008 permit year, the Palm Beach County permittees, through the JPA, added more 
training videos and established a public education sub-committee that resulted in additional methods for 
reaching the public such as pamphlets and TV spots. Bacteria load reductions from these types of 
management activities cannot be directly measured, and the County and FDOT are unaware of any existing 
guidance for estimating load reductions from these programs.  

Therefore, the anticipated load reductions resulting from this plan cannot be estimated with any meaningful 
accuracy.  

Evaluating the effectiveness of this plan will therefore rely on the results of the continued ambient water 
quality monitoring program and future assessments against the water quality standards for bacteria. It is 
noted that because the bacteria levels in the most recent round of sampling meet the new Chapter 62-302, 
F.A.C. criteria of not exceeding 10% of the samples, the County and FDOT have already met the 
bacteria criteria requirements .  In addition, based on the 2019 water quality monitoring data, the County 
and FDOT are meeting the TMDL and no further reductions are required.  This demonstrates that the 
current stormwater management program and associated activities are working.  Both the County and 
FDOT are committed to continuing implementation of their stormwater management programs described 
herein and in accordance with their NPDES permit. 

 

 

 



E-1 Canal (WBID 3264A) BPCP     February 2020 
Florida Department of Transportation  Page 40 of 42 
Palm Beach County 
E Sciences Project Number 2-1090-002 
 
6.0 MONITORING AND REPORTING 

Monitoring and reporting in accordance with the NPDES MS4 permit will continue.   

 

7.0 SUMMARY OF ACTIVITIES 

The efforts in E-1 Canal to identify bacteria sources through targeted sampling and field investigations was 
successful in confirming no significant point sources of bacteria were identified. Potential anthropogenic 
sources of fecal coliform bacteria found in the E-1 Canal basin include:  

1. Sanitary Sewers  

2. Recreational fishing  

 

Many sources were eliminated in the past through effective development and implementation of the 
County’s and FDOT’s stormwater management program.  Although the permittees have met the TMDL 
reduction requirements, stormwater pollution reduction management strategies will continue to be 
implemented. 

7.1 Structural 

Both FDOT and the County have robust inspection and maintenance programs of their MS4 that they will 
continue to support and maintain. 

7.2 Non-Structural 

• Sanitary Sewer Inspection and Maintenance  

o The County will continue their sanitary sewer inspection and maintenance program. 

o The County will continue their sanitary sewer interceptor cleaning.  

o Any fat, oil, grease hotspots identified within the E-1 basin will be promptly addressed, 
with targeted outreach activities conducted where necessary.  

• Stormwater Inspection and Maintenance  

o Both County and FDOT stormwater inspection and maintenance will continue at no less 
than the current level of service.   

• The County will continue their proactive inspections, and applicable code enforcement, and will 
provide code enforcement support to FDOT as needed. 

• Litter and Sediment Removal  

o The County and FDOT will continue their street sweeping programs. 

• Public Outreach and Education 



E-1 Canal (WBID 3264A) BPCP     February 2020 
Florida Department of Transportation  Page 41 of 42 
Palm Beach County 
E Sciences Project Number 2-1090-002 
 

o Public outreach and education on water quality and stormwater issues will continue 
County-wide and bacterial pollution information will be added to existing outreach 
campaigns wherever feasible.   

• Policy  

o The County will continue to enforce their respective Ordinances with regards to water 
quality.   
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