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Chapter 1:  INTRODUCTION 

1.1  Purpose of Report 

This report presents the Total Maximum Daily Load (TMDL) for fecal coliform bacteria for the 
Southwest Fork Loxahatchee River, a Class II waterbody1 located in the St. Lucie and 
Loxahatchee Basin.  The estuary was identified as impaired in the 1998 Consent Decree2 and 
was verified as impaired for fecal coliform during Cycle 1 (January 1996 ï June 2003), and 
therefore was included on the Verified List of Impaired waters for the St. Lucie and Loxahatchee 
Basin that was adopted by Secretarial Order in May 2004.  The waterbody was re-assessed 
during Cycle 2 (January 2001 ï June 2008) and remained impaired for fecal coliform bacteria.  
Waterbodies once listed as verified either are delisted or remain as verified.  Verified 
waterbodies are adopted by Secretarial Order only once (exception: if delisted and in a 
subsequent cycle verified and listed).  The TMDL establishes the allowable fecal coliform 
loading to the Southwest Fork Loxahatchee River that would restore the waterbody so that it 
meets its applicable water quality criteria for fecal coliform.   

 

1.2  Identification of Waterbody  

For assessment purposes, the Florida Department of Environmental Protection (Department) 
has divided the St. Lucie and Loxahatchee Basin into water assessment areas with a unique 
WaterBody IDentification (WBID) number.  The Southwest Fork Loxahatchee River is WBID 
3226C. 

The Southwest Fork Loxahatchee River is 1 of the 12 waterbody segments identified in the 
Loxahatchee Planning Unit and 1 of 69 in the St. Lucie-Loxahatchee Group 2 Basin.  The 
watershed is located in the northeastern part of Palm Beach County (Figure 1.1).   

The Southwest Fork Loxahatchee River originates where the C-18 canal passes through the S-
46 structure on the western edge of Jupiter in northeast Palm Beach County.  The southwest 
fork flows in a general easterly direction for approximately 1 mile until it meets with the 
northwest branch to form the Loxahatchee River that flows to the Atlantic Ocean, at Jupiter Inlet 
(Figure 1.2).  

The area of the Southwest Fork Loxahatchee River WBID boundary is approximately 6.8 square 
miles (4,376 acres) and is predominantly comprised of built-up urban and residential areas.  
Development history begins with conversions of regional wet prairies to cattle operations, 
harvesting within flatwoods and cypress swamps, and ditching to lower water tables.  
Development began near the estuary and fanned outward.  As residential development 
increased during the 1970s to date, pockets of residential development, most often with 
associated golf courses, converted wetland and mesic areas.  Residential development 
increased rapidly in the 1990s through middle 2000s.  As development increased the needs for 
surface water management increased.  Several water control districts exist to primarily manage 

                                                
1
 62-302.530 Bacteriological Quality (Fecal Coliform Bacteria) Most Probable Number (MPN) shall not exceed a median value of 14 with not 

more than 10% of the samples exceeding 43, nor exceed 800 on any one day.  

 
2
 Florida Wildlife Federation, et al. v. Carol Browner, et al., Civil Action No. 4: 98CV356-WS, 1998 
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stormwater control infrastructure, such as canals, sluices, and gate systems.  Additional 
information about the hydrology and geology of this area is available in the Basin Status Report 
for St. Lucie- Loxahatchee (Department, 2003). 

WBID 3226C is located in the Eastern Florida Flatwoods ecoregion (USEPA, 2004), which 
occupies parts of central and east Florida.  This ecoregion is comprised of low flat land 
generally containing poorly drained, sandy soils generally sloping towards the east.  While the 
availability of water varies with the local topography and seasonal rainfall, the soil may stay wet 
for much of the year since the flatness of the land reduces water run-off.  In low elevations the 
land may hold water for several months.  At higher elevations, where the water table is deeper, 
little or no surface water may be visible. 

The surficial aquifer is at or near the surface in much of the region.  In this area the aquifer is 
unconfined, allowing water to enter, move through, and discharge from the surficial aquifer 
system more readily and rapidly.  In these unconfined areas, the aquifer is either exposed or is 
covered by a thin layer of sand or by clayey, residual soil (Miller, 1990).  

National Wild and Scenic River 
The Loxahatchee River is one of the ñlast free-flowingò rivers in southeast Florida.  In 1985, 
portions of the Northwest Fork of the Loxahatchee River were designated as a National Wild 
and Scenic River, Floridaôs first river to receive such designation.  The Gubernatorial and 
Cabinet resolution included: 
 

The principal goals of the plan will be to preserve and enhance the river's unique 
natural values, restore the river's historical hydrologic regime and reverse 
deleterious saltwater intrusion into the river. 
 

Portions of the river and estuary are also designated as Outstanding Florida Waters and an 
Aquatic Preserve.  Outstanding Florida Waters are not a designated use classification, and 
while this identification does note the waters ñas worthy of special protection because of their 
natural attributesò (FAC 62-302.200(18) Definitions).  A waterbody may have special standards 
applied to it.  For an Outstanding Florida Water, no classification action or change in designated 
use shall result in degradation of water quality in Outstanding Florida Waters. 
 
Over the past one hundred years, many canals and levees have been constructed throughout 
the watershed.  These efforts served to drain mesic and wetlands areas, as well as create flood 
control.  This matrix of water controls altered the natural flows into the river.  Construction of the 
C-18 canal (1958) diverted a majority of historic flows away from the Northwest Fork, and into 
the Southwest Fork through the S-46 structure.  Channelization of the Southwest Fork nearly 
eradicated all of Limestone Creek.  Jupiter Inlet was created (differing in size and permanence 
from the smaller and occasional breaks that occurred historically) in 1947.  With the dredging to 
create and expand Jupiter Inlet, the tidal and estuarine influences increased and moved 
continuously further upstream of the Loxahatchee River System.  As a result, portions of 
vegetation along the river have shifted from a freshwater marsh and swamp to mangroves.  This 
expansion of saltwater and brackish waters has allowed the establishment of oysters.  Oysters 
have expanded in areas that have become saltwater to brackish water dominated systems, from 
historic freshwater flows.  The associated recreational oyster harvesting is the basis of the 
Southwest Fork Loxahatchee River assignment to the Class II water quality category. 
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1.3  Background 

This report is part of the Departmentôs watershed management approach for restoring and 
protecting state waters under TMDL Program requirements.  The watershed approach looks at 
waterbodies in a larger geographic context of 52 river basins.  This is implemented by 
organizing the basins into five groups, with an individual basin group evaluated during a given 
single year; all basins are assessed during a 5-year cycle.  The TMDL Program implements the 
requirements of the 1972 Federal Clean Water Act and the 1999 Florida Watershed Restoration 
Act (FWRA) (Chapter 99-223, Laws of Florida). 

A TMDL represents the maximum amount of a given pollutant that a waterbody can assimilate 
and still meet water quality standards, specifically its applicable water quality criteria and its 
designated uses.  TMDLs are developed for waterbodies that are verified as not meeting their 
water quality standards, as set by the State of Florida.  They provide important water quality 
restoration goals that will guide restoration activities. 
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Figur e 1.1.  Location of the Southwest Fork Loxahatchee River 

Watershed (WBID 3226C ) in the St. Lucie -Loxahatchee River  

Basins and Major Geopolitical and Hydrologic Features in the Area  



TMDL Report:  St-Lucie-Loxahatchee Basins, Southwest Fork Loxahatchee River (WBID 3226C), Fecal Coliform 

 

5 
 

 

Figure 1.2.  Location of the Southwest Fork Loxahatchee River 

Watershed  (WB ID 3226C ) in Palm Beach  County and Major 

Hydrologic Features in the Area  
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This TMDL report will be followed by the development and implementation of a restoration plan 
designed to reduce the amount of fecal coliform below levels of impairment for the Southwest 
Fork Loxahatchee River.  These activities will solicit and include the active participation of the 
local citizen groups, as well as local and regional political entities such South Florida Water 
Management District (SFWMD), municipal governments, businesses, and other stakeholders.  
The Department will work with these organizations and individuals to undertake or continue 
reductions in the discharge of pollutants and achieve the established TMDLs for impaired 
waterbodies. 
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Chapter 2:  DESCRIPTION OF WATER QUALITY 

PROBLEM 

2.1  Statutory Requirements and Rulemaking History 

Section 303(d) of the federal Clean Water Act requires states to submit to the U.S.  
Environmental Protection Agency (EPA) lists of surface waters that do not meet applicable state 
water quality standards (impaired waters) and establish a TMDL for each pollutant causing the 
impairment of listed waters on a schedule.  The Department has developed such lists, 
commonly referred to as 303(d) lists, since 1992.  The list of impaired waters in each basin, 
referred to as the Verified List, is also required by the Florida Watershed Restoration Act 
(FWRA, Subsection 403.067[4], Florida Statutes [F.S.]); the stateôs 303(d) list is amended 
annually to include basin updates. 

Florida identified 87 impaired waterbodies in the Southeast Florida Coast Basin on its 1998 
303(d) list.  However, the FWRA (Section 403.067, F.S.) stated that all Florida 303(d) lists 
created before the adoption of the FWRA were for planning purposes only and directed the 
Department to develop, and adopt by rule, a new science-based methodology to identify 
impaired waters.  After an extended rulemaking process, the Environmental Regulation 
Commission adopted the new methodology as Rule 62-303, Florida Administrative Code 
(F.A.C.) (Identification of Impaired Surface Waters Rule, or IWR), in April 2001; the rule was 
modified in 2006 and 2007. 

2.2  Information on Verified Impairment 

The Department used the IWR to assess water quality impairments in the Southwest Fork 
Loxahatchee River and verified that this waterbody segment is impaired for fecal coliform 
bacteria.  The verified impairment was based on data then available.  This verified period data 
shows 59 of 73 samples exceeded Class II water quality criteria of 43 counts per 100 milliliters 
(counts/100mL) in more than 10% of the samples at 90% confidence level using the binomial 
distribution (Table 2.1).  The verified list (Secretarial Order DEP 04-0623) identifies that 12 out 
of 73 fecal coliform samples exceeded the state water quality criteria; however, this errantly 
used the Class III criteria of 400 counts per 100 milliliters (counts/100mL) in more than 10% of 
the samples at 90% confidence level using the binomial distribution.  Since the listing at the end 
of the Cycle 1, additional data collected during Cycle 1 has been provided to the Department 
and added to the IWR.  This additional data further supports the assessment as impaired during 
Cycle 1 with 100 of 136 samples exceeding the Class II water quality criteria standards.  The 
fecal coliform impairment verified for this waterbody during the Cycle 1 assessment was 
confirmed during Cycle 2 based on data collected from January 1, 2001 through June 30, 2008.  
[See Section 3.2 for details] 

Table 2.1 summarizes the Cycle 1 verified period data for the Southwest Fork Loxahatchee 
River used to verify the fecal coliform impairment and Table 2.2 summarizes fecal coliform data 
from the Cycle 2 verified period (based on IWR Run 42).  Data from Cycle 2 verified period 
represent more current conditions, so the data from the Cycle 2 verified period were used to 
develop the TMDL. 
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Table 2.1.  Summary of Fecal Coliform Monitoring Data for the  Southwest 

Fork Loxahatchee River (WBID 3226C) during the Cycle 1 Listing, 

Verified Period (January 1, 1996 , to June 30, 20 03 ) 

This is a three-column table.  Column 1 lists the waterbody name and WBID number, Column 2 lists the parameter, 
and Column 3 lists the Cycle 1 numerical values for each respective parameter. 

 

Waterbody (WBID) Parameter Number 
Southwest Fork Loxahatchee River 

(WBID 3226C) 
Total number of samples 73 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

IWR-required number of exceedances for Impairment Verification 10 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

Number of observed exceedances 59 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

Number of observed nonexceedances 14 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

Number of seasons during which samples were collected 4 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

Highest observation (counts/100mL) 2,560 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

Lowest observation (counts/100mL) 1 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

Median observation (counts/100mL) 155 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

Mean observation (counts/100mL) 237 

 

Table 2. 2. Summary of Fecal Coliform Monitoring Data for  the  

Southwest Fork Loxahatchee River (WBID 3226C) d uring the 

Cycle 2 Listing, Verified Period (January 1, 200 1, to June 30, 

20 08 ) 

This is a three-column table.  Column 1 lists the waterbody name and WBID number, Column 2 lists the parameter, 
and Column 3 lists the Cycle 1 numerical values for each respective parameter. 

Waterbody (WBID) Parameter Number 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

Total number of samples 91 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

IWR-required number of exceedances for Impairment Verification 12 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

Number of observed exceedances 61 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

Number of observed nonexceedances 30 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

Number of seasons during which samples were collected 4 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

Highest observation (counts/100mL) 1,200 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

Lowest observation (counts/100mL) 1 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

Median observation (counts/100mL) 72 

Southwest Fork Loxahatchee River 
(WBID 3226C) 

Mean observation (counts/100mL) 188 

Note:  Numbers are based upon applying the Water Quality Class II criteria of 43 counts / 100 
mL and only using data available at Cycle 2 Verification   
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Chapter 3.  DESCRIPTION OF APPLICABLE WATER 

QUALITY STANDARDS AND TARGETS 

3.1  Classification of the Waterbody and Criterion Applicable to the TMDL 

Floridaôs surface waters are protected for five designated use classifications, as follows: 

Class I Potable water supplies 
Class II Shellfish propagation or harvesting 
Class III Recreation, propagation, and maintenance of a healthy, well-

balanced population of fish and wildlife 
Class IV Agricultural water supplies 
Class V Navigation, utility, and industrial use (there are no state waters 

currently in this class) 
 

The Southwest Fork Loxahatchee River is a Class II (Estuarine) waterbody, with a designated 
use of shellfish propagation or harvesting.  The criterion applicable to this TMDL is the Class II 
estuarine criterion for fecal coliform.   

3.2  Applicable Water Quality Standards and Numeric Water Quality Target 

Numeric criteria for bacterial quality are expressed in terms of fecal coliform bacteria 
concentration.  The Southwest Fork is identified as a Class II waterbody: 

62-302.400 Classification of Surface Waters, Usage, Reclassification, Classified 
Waters. (12) (b) 50 Palm beach County 

Canal C-18 - Salinity barrier to Loxahatchee River. 
Loxahatchee River - Upstream of Florida East Coast railroad bridge including 

Southwest, Northwest, and North Forks.  
 

The water quality criteria for the protection of Class II waters, as established by Rule 62-302, 
F.A.C., states the following: 

Fecal Coliform Bacteria: 

The most probable number (MPN) shall not exceed a median value of 14 
with not more than 10% of the samples exceeding 43, nor exceed 800 on 
any one day. 

 

The criterion selected for the TMDL was not to exceed 43 counts/100mL in any sampling event 
for fecal coliform.  62-303.320 Aquatic Life-Based Water Quality Criteria Assessment sets 

impairment when ñthe number of samples that do not meet an applicable water quality criterion 
due to pollutant discharges is greater than or equal to the number listed in Table 3 for the given 
sample size.ò  Using Cycle 2 data for 3226C, there are 91 total samples with 61 exceedances of 
the Class II criteria.  A verified impairment exists when a sample size of 83-91 has 12 or more 
exceedances (Table 3).  The TMDL assessment is made using the Cycle 2 period data as this is 
more current, and the impairment remains.  Additionally, data dating back to the Cycle 1 was 
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added to the IWR post verified assessment, and this data further confirmed the initial listing.  
The Department assessed both the median value 14 counts/100 ml as a potential TMDL target, 
where the median value for the existing condition is 68 counts/100 ml, which identified a percent 
reduction of about 79%.  Additionally we applied the Hazenôs 90th percentile for the existing 
condition, which identified percent reduction of about 91%.  The 43 counts/100 ml is used as the 
TMDL target, because is more stringent than using the 14 counts/100 ml median value, 
providing a greater Margin of Safety. 

62-302.700 Special Protection, Outstanding Florida Waters, Outstanding 
National Resource Waters 
(1) It shall be the Department policy to afford the highest protection to Outstanding Florida 
Waters and Outstanding National Resource Waters.  No degradation of water quality, other than 
that allowed in Rule 62-4.242(2) and (3), F.A.C., is to be permitted in Outstanding Florida 
Waters and Outstanding National Resource Waters, respectively, notwithstanding any other 
Department rules that allow water quality lowering. 
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Chapter 4:  ASSESSMENT OF SOURCES 

4.1  Types of Sources 

An important part of the TMDL analysis is the identification of pollutant sources within 
categories, source subcategories, or individual sources of pollutants in the impaired waterbody 
and the amount of pollutant loadings contributed by each of these sources.  Sources are broadly 
classified as either ñpoint sourcesò or ñnonpoint sources.ò  Historically, the term ñpoint sourcesò 
has meant discharges to surface waters that typically have a continuous flow via a discernable, 
confined, and discrete conveyance, such as a pipe.  Domestic and industrial wastewater 
treatment facilities (WWTFs) are examples of traditional point sources.  In contrast, the term 
ñnonpoint sourcesò was used to describe intermittent, rainfall-driven, diffuse sources of pollution 
associated with everyday human activities, including runoff from urban land uses, agriculture, 
silviculture, and mining; discharges from failing septic systems; and atmospheric deposition. 

However, the 1987 amendments to the Clean Water Act redefined certain nonpoint sources of 
pollution as point sources subject to regulation under the EPAôs National Pollutant Discharge 
Elimination System (NPDES) Program.  These nonpoint sources included certain urban 
stormwater discharges, such as those from local government master drainage systems, 
construction sites over five acres, and a wide variety of industries (see Appendix A for 
background information on the federal and state stormwater programs). 

To be consistent with Clean Water Act definitions, the term ñpoint sourceò will be used to 
describe traditional point sources (such as domestic and industrial wastewater discharges) and 
stormwater systems requiring an NPDES stormwater permit when allocating pollutant load 
reductions required by the TMDL (see Section 6.1).  However, the methodologies used to 
estimate nonpoint source loads do not distinguish between NPDES stormwater discharges and 
non-NPDES stormwater discharges, and as such, this source assessment section does not 
make any distinction between the two types of stormwater. 

4.2  Potential Sources of Fecal Coliform within the Southwest Fork Loxahatchee 
River WBID Boundary 

4.2.1  Point Sources 

Wastewater Point Sources 

There are 2 NPDES permitted sites in the Southwest Fork Loxahatchee River watershed.  The 
Town of Jupiter water treatment plant (Permit # FL0042358) is located on the western edge of 
the Southwest Fork Loxahatchee River Watershed approximately 0.35 miles from the 
waterbody.  This facility produces potable water from deep well sources via reverse osmosis.  
Reverse Osmosis Concentrate (RO) has a permitted capacity of 2.0 million gallons per day 
(MGD) on an annual average daily flow.  Reverse Osmosis (RO) effluent is the product of well 
water purification, where by ions and particles are concentrated in effluent while potable water is 
produced.  As no fecal coliform bacteria exist in the deep brine source of wells, there is no fecal 
coliform in the RO effluent.   

The Loxahatchee River Environmental Control District (Permit # FL0034649) is a domestic 
wastewater facility located within the Southwest Fork Loxahatchee River WBID boundary.  This 
facility has a permitted capacity of 11.0 MGD annual average daily flow.  The treated domestic 
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wastewater effluent is released into onsite holding ponds.  Effluent disposal is via deep well 
injection well and/or High Level Disinfected Effluent Discharge (Reclaimed Water) for irrigation, 
neither of which are a source of fecal coliform to surface waters. 

Municipal Separate Storm Sewer System Permittees 

There is one municipal separate storm sewer system (MS4) permits in the Southwest Fork 
Loxahatchee River watershed.  Palm Beach County (Permit #FLS00018) has a Phase I MS4 
permit that covers the entire Southwest Fork Loxahatchee River watershed.  Town of Jupiter, 
the Village of Tequesta, and Florida DOT are co-permittees.  

4.2.2  Land Uses and Nonpoint Sources 

Accurately quantifying the fecal coliform loadings from nonpoint sources requires identifying 
nonpoint source categories, locating the sources, determining the intensity and frequency with 
which these sources create high fecal coliform loadings, and specifying the relative contributions 
from these sources.  Depending on the land use distribution in a given watershed, frequently 
cited nonpoint sources in urban areas include failed septic tanks, leaking sewer lines, and pet 
feces.  In watersheds with livestock agriculture, the livestock can be a source of fecal coliform 
bacteria; there is no livestock at scales to contribute to bacteria loads in this waterbody.   

In addition to the sources associated with the anthropogenic activities, birds and other wildlife 
can also contribute fecal coliform to receiving waters.  While detailed source information is not 
always available to quantify accurately the fecal coliform loadings from different sources, land 
development information can provide some indications on the potential sources of observed 
fecal coliform impairment.  Site review provides evidence of wildlife usage such as rookeries or 
loafing areas of birds, or rooting, wallows, rubs that indicate populations of feral hogs, that may 
be coincident to or upstream from sampling locations.   

Land Uses 

The spatial distribution and acreage of different land use categories were identified using the 
SFWMDôs 2004-05 land use coverage contained in the Departmentôs geographic information 
system (GIS) library.  Land use categories within the Southwest Fork Loxahatchee River WBID 
boundary were aggregated using the Florida Land Use Code and Classification System 
(FLUCCS) expanded Level 1 codes (including low, medium, and high density residential).  
These summary categories are presented in Table 4.1.  Figure 4.1 shows the mapped 
distribution of the principal land uses within the WBID boundary. 

As shown in Table 4.1, the total area within the Southwest Fork Loxahatchee River WBID 
boundary is approximately 4,376 acres (6.8 sq. mi.).  The dominant land use categories are 
urban lands (urban and built-up; low- medium-, and high-density residential), which accounts for 
approximately 3,331 acres, or about 76 percent of the total WBID area, and water, which 
account for approximately 10 percent of the total WBID area.  Rangeland accounts for 1.1% (48 
acres) of the watershed, but there are no other agricultural lands in the WBID area.  Natural 
land use areas, which include upland forests, water, wetlands, and rangeland, occupy about 
758 acres, accounting for about 17 percent of the total WBID area.   
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Table 4.1.  Classification of Land Use Categories with in the 

Southwest Fork Loxahatchee River WBID Boundary  

This is a four-column table.  Column 1 lists the Level 1 land use code, Column 2 lists the land use category 
descriptors, Column 3 lists the acreage, and Column 4 lists the percent acreage. 

 
- = Empty cell/no data 

Level 1 Code 3226C Land Use Acres % Acreage 

1000 Urban and Built up 859 19.6 

- Low Density Residential 331 7.6 

- Medium Density Residential 1,270 29.0 

- High Density Residential 871 19.9 

2000 Agricultural - - 

3000 Rangeland 48 1.1 

4000 Upland Forest 228 5.2 

5000 Water 435 10.0 

6000 Wetlands 47 1.1 

7000 Barren Land - - 

8000 Transportation, Communication, and Utilities 287 6.6 

 TOTAL 4,376 100.0% 
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Figure 4.1.  Principal Land Uses within the Southwest Fork Loxahatchee 

River (WBID 3226C) Boundary  
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Pets 

Pets whose waste is deposited outdoors can be a significant source of coliform pollution through 
surface runoff in the Southwest Fork Loxahatchee River watershed.  Studies report that up to 95 
percent of the fecal coliform found in urban stormwater can have non-human origins (Alderiso et 
al., 1996; Trial et al., 1993).  Appendix B provides calculations for potential loading from pets. 

Wildlife and Sediments 

In addition to livestock and wildlife populations, residual bacteria populations in sediments could 
contribute to fecal coliform exceedances in the watershed.  Wildlife such as birds, raccoons, 
bobcats, rabbits, deer, and feral hogs have direct access to the stream and deposit their feces 
directly into the water.  This wildlife deposition can be especially significant during low-flow 
conditions.  Wildlife feces deposited on land surfaces can be transported during storm events to 
nearby streams.  Studies have shown that fecal coliform bacteria can survive and reproduce in 
streambed sediments and then be re-suspended into surface water when conditions are right 
(Jamieson et al., 2005).   

Current source identification methodologies do not quantify the amount of fecal coliform loading 
from wildlife and/or sediment sources. 
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Chapter 5:  DETERMINATION OF ASSIMILATIVE 

CAPACITY 

5.1  Determination of Loading Capacity 

When continuous flow measurements in a watershed are available, a bacteria TMDL can be 
developed using the load duration curve method, which was developed by the Kansas 
Department of Health and Environment and provides the allowable daily bacteria load.  
However, all necessary flow data were not available for the Southwest Fork Loxahatchee River; 
therefore, the fecal coliform TMDL was developed using the ñpercent reductionò approach.   

Using this method, the percent reduction needed to meet the applicable criterion is calculated 
based on the 90th percentile of all measured concentrations collected during the Cycle 2 verified 
period (January 1, 2001ïJune 30, 2008).  Because bacteriological counts in water are not 
normally distributed a nonparametric method is appropriate for the analysis of fecal coliform 
data (Hunter, 2002).  The nonparametric Hazen Method was used to determine the 90th 
percentile of fecal coliform counts.  The percent reduction of fecal coliform needed to meet the 
applicable criterion was calculated by determining the recent reduction necessary to go from the 
90th percentile to the existing water quality standard (described in Section 5.1.3). 

5.1.1  Data Used in the Determination of the TMDL 

Data used to develop this TMDL (Cycle 2) were collected by the Departmentôs Southeast 
District Office (Stations: 21FLWPB 28010274, 21FLWPB 28010615, and 21FLWPB 28010283) 
and the Loxahatchee River District (Station: 21FLLOX 71, 21FLLOX 72, and 21FLLOX 73).  The 
majority of data were collected at the Loxahatchee River District data collection stations 
21FLLOX 71 (n=27), 21FLLOX 72 (n=27), and 21FLLOX 73 (n=27) while the other are from 
Station 21FLWPB28010274 (n=6) and 21FLWPB 28010615 (n=5), and 21FLWPB 28010283 
(n=5).  The total number of samples, N=97, is for all data available in the IWR (Run 43) from the 
Cycle 2 verified period (January 2001 ï June 2008), which includes 6 data points collected 
during the verified period but only supplied to the Department after Cycle 2.  See Figure 5.1 for 
the locations of the water quality stations where fecal coliform data were collected for the 
Southwest Fork Loxahatchee River. 

At the time of the assessment, the Department verified the water quality impairment in the 
Southwest Fork Loxahatchee River on the observation that 12 out of 73 fecal coliform samples 
collected during the Cycle 1 verified period (January 1996, through June 2003) exceeded the 
Class III assessment threshold of 400 counts/100mL.  This was an error, as the waterbody is 
designated as Class II waters.  Applying the Class II water quality criteria of 43 counts/100mL,  
59 out of 73 fecal coliform samples exceeded the water quality threshold.  Thus, the waterbody 
was impaired during Cycle 1. 

The Cycle 2 verified period includes data collected from January 2001, through June 2008.  
During this period, a total of 97 fecal coliform samples were collected from the 6 sampling 
stations in WBID 3226C.  The fecal coliform data for the Southwest Fork Loxahatchee River 
collected were distributed over the Cycle 2 verified period, during all four seasons. 

Fecal coliform counts for all samples collected during the Cycle 2 verified period ranged from 1 
to 1,200 counts/100mL and averaged 179 counts/100mL during the period of observation.  
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Table 5.1 summarizes the descriptive statistics for the Cycle-2 period fecal coliform results.  
Figure 5.2 shows the fecal coliform concentration trends observed in the Southwest Fork 
Loxahatchee River.  
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Figure 5.1.  Location of Water Qualit y Stations with Fecal Coliform D ata 

in  the  Southwest Fork Loxahatchee River  (WBID 3226C )  

  






















































