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Chapter 1: INTRODUCTION

1.1 Purpose of Report

This report presents the Total Maximum Daily Load (TMDL) for total nitrogen (TN) and total
phosphorus (TP) for the Pompano Canal. Using the methodology described in Chapter 62-303,
Florida Administrative Code (F.A.C.) (Identification of Impaired Surface Waters Rule, or IWR) to
identify and verify water quality impairments, the Pompano Canal was verified as impaired for
nutrients, and was included on the Verified List of impaired waters for the Southeast Coast-
Biscayne Bay Basin that was adopted by Secretarial Order on May 12, 2006. The TMDL
process quantifies the amount of a pollutant that can be assimilated in a waterbody, identifies
the sources of the pollutant, and recommends regulatory or other actions to be taken to achieve
compliance with applicable water quality standards, based on the relationship between pollution
sources and instream water quality conditions. This TMDL establishes the allowable loadings of
nitrogen and phosphorus to the canal that would restore the waterbody so that it meets its
applicable water quality criteria for nutrients.

1.2 ldentification of Waterbody

The Pompano Canal watershed is located in northeastern Broward County, in the city of
Pompano Beach (Figure 1.1). Pompano Canal is connected to the Cypress Creek Canal (C-
14) via a gated culvert at its western end at the G65 control structure. However, it has not
received water through this culvert from C-14 for more than a decade (D. Markward, pers.
comm.). The canal extends eastward approximately 2.5 miles to the G57 control structure.
This structure is used primarily to prevent saltwater intrusion into the canal and can be
manipulated to allow stormwater overflows to run to tide. East of the G57 structure, the
waterway rejoins with C-14 before flowing into Lake Santa Barbara and ultimately to the
Intracoastal Waterway (FDEP, 1999).

The watershed is approximately 5.9 square miles in size (3,795 acres). The watershed is
generally bordered on the east by NE 18" and NE 5™ Avenues and on the west by the railroad
berm down to NW 15 St, where it follows 15" Avenue westward to Hammondville Road, then
south on NW 27" Avenue, west on 31 Avenue and south to Atlantic Boulevard. From there it
cuts east on Atlantic Boulevard to Powerline Road, south on Powerline to Race Track Rd. Itis
bordered on the south by Race Track Road, then 1 block south along the railroad berm to an
unnamed road, and extending eastward to NE 18" Avenue. On the north, it is bordered by
Sample Road, between Andrews Avenue and NE 3 Avenue (Figure 1.2).

Since the cessation of operation of the G65 structure at the west end of Pompano Canal, all
water inputs have come from stormwater runoff and ground water. However, ground water
inputs are relatively negligible, as the well-field east of 1-95 in the watershed keeps the water
table drawn down. Current practices by Broward County in the C-1 drainage ditch adjacent to I-
95 are designed to retain water in this ditch to recharge the well-field with fresh water and
prevent saltwater intrusion (D. Markward, pers. comm.). Thus, the canal receives stormwater
runoff from the area between 1-95 and Dixie Highway, from the area between Hammondville
Road and Atlantic Boulevard, and from the downtown Pompano Beach area.

1
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The climate in Broward County is sub-tropical to tropical. The average annual rainfall is
approximately 62 inches. The wet season is 4 months long during the summer, usually
beginning in June and ending in September. The summer is hot and humid, with daily high
temperatures in the 90s and an average summer temperature of 84°F. Afternoon
thunderstorms of high intensity and short duration are common during the wet season (Broward
County, 2003).

The topography of the Pompano Canal watershed reflects its location astride the Atlantic
Coastal Ridge. Elevations range from around 3 feet above sea level in the western and eastern
parts of the watershed to around 21 feet above sea level on the ridge running north-south up its
center (Whitman et al., 2000).

Soils range in type from medium to fine sand and exhibit moderate to good natural drainage
(FDEP, 1999). Drainage is enhanced in the eastern portion of the watershed by a well-field,
which lowers surficial ground water levels (D. Markward, pers. comm.).

The Pompano Canal watershed is among the most heavily urbanized in Broward County.
Approximately 72.1 percent of the land use is urban and built-up, which includes high-density
residential, commercial, industrial, and institutional development. Approximately 12.5 percent of
the land use is transportation and utilities related. These two categories account for 84.6
percent of the land use in the watershed (FDEP, 2006).

Residential areas dominate the southwestern and eastern portions of the watershed. The
watershed contains no traditional agricultural areas. The largest concentration of
commercial/industrial land use is located along the western edge of the 1-95 corridor. There is
also significant commercial development along Atlantic Boulevard and Sample Road (FDEP,
2006).

For assessment purposes, the Florida Department of Environmental Protection (Department)
has divided the state into water assessment polygons with a unique waterbody identification
(WBID) number for each water segment or stream reach. This TMDL specifically addresses the
nutrient impairment identified in the Pompano Canal drainage basin (WBID 3271) in the
Broward County Planning Unit (Figure 1.2).

Florida Department of Environmental Protection
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1.3 Background

This report was developed as part of the Department’s watershed management approach for
restoring and protecting state waters and addressing TMDL Program requirements. The
watershed approach, which is implemented using a cyclical management process that rotates
through the state’s 52 river basins over a 5-year cycle, provides a framework for implementing
the TMDL Program-related 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, including its applicable water quality criteria and its
designated uses. TMDLs are developed for waterbodies that are verified as not meeting their
water quality standards. TMDLs provide important water quality restoration goals that will guide
restoration activities.

This TMDL Report will be followed by the development and implementation of a Basin
Management Action Plan, or BMAP, which will be designed to reduce the amount of TN and TP
needed to address the nutrient impairment in the Pompano Canal watershed. The action plan’s
activities will depend heavily on the active participation of Broward County, the South Florida
Water Management District (SFWMD), City of Pompano Beach, Florida Department of
Transportation, local 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.

Florida Department of Environmental Protection
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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) a list of surface waters that do not meet applicable
water quality standards (impaired waters) and establish a TMDL for each pollutant causing the
identified impairment of the listed waters on a schedule. The Department has developed these
lists, commonly referred to as 303(d) lists, since 1992. The list of impaired waters in each basin
is also required by the FWRA (Subsection 403.067[4], Florida Statutes [F.S.]), and the
Department is developing basin-specific lists as part of the watershed management cycle.

The 1998 303(d) list included 18 waterbodies (WBIDs) in the Southeast Coast-Biscayne Bay
Basin (Florida Department of Environmental Protection, 1998). However, the FWRA (Section
403.067, F.S.) stated that all previous Florida 303(d) lists 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 a long rulemaking process, the Environmental Regulation
Commission adopted the new methodology as Chapter 62-303, Florida Administrative Code
(F.A.C)) (Identification of Impaired Surface Waters Rule, or IWR), (Florida Department of
Environmental Protection, 2001; IWR subsequently modified in 2006). The list of waters for
which impairments have been verified using the methodology in the IWR is referred to as the
Verified List.

2.2 Information on Verified Impairment

The Department used the IWR to assess water quality impairments in the Pompano Canal
watershed and verified an impairment for nutrients. The main source of data for the IWR
assessment was a long-term monitoring station (21 FLBROW 110) sampled by the Broward
County Environmental Protection Department (Figure 1.2). The IWR methodology uses
chlorophyll-a measurements (a measure of algal biomass) to interpret Florida's narrative
nutrient criterion.

The corrected chlorophyll-a (hereafter referred to as chlorophyll-a) results for 1998 to 2005 (the
verified period used for the IWR assessment) are shown in Figure 2.1. The Pompano Canal is
listed for nutrients because the annual average chlorophyll-a values in 2000 and 2004 were
greater than the listing threshold for freshwater streams of 20 micrograms per liter (ug/L). Table
2.1 provides summary statistics for chlorophyll-a during the verified period, and the individual
water quality measurements used in the assessment are provided in Appendix A.

Florida Department of Environmental Protection
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Table 2.1 Summary Statistics for Chlorophyll-a for the IWR Verified Period

(1998 - 2005), Pompano Canal Watershed, WBID 3271

Year Minimum Mean Median Maximum
1999 3.74 12.6 10.69 25.4
2000 3.61 20.1 8.73 59.4
2001 2.8 6.4 3.14 16.5
2002 1.25 9.0 5.29 24.11
2003 11.6 18.0 18 24.4
2004 7.27 20.7 22.6 30.2
2005 3.3 16.2 16.15 29

[Note that | edited the numbers in the “Mean” column to have the same number of significant
digits so that they would line up.]

As part of the listing process, the Department attempts to identify the limiting nutrient or
nutrients for the impaired water segment. A limiting nutrient, generally nitrogen and/or
phosphorus, is defined as the nutrient that limits plant growth when it is not available in sufficient
guantities. Algal biomass and growth is approximated by measuring the concentration of
chlorophyll-a (chl-a). Once the limiting nutrient in a waterbody is exhausted, algae stop

growing. If more of the limiting nutrient is added, larger algal populations will result, until their
growth is again limited by nutrients or other environmental factors.

In Florida waterbodies, nitrogen and phosphorus are most often the limiting nutrients.
Determining the limiting nutrient in a waterbody can be accomplished by comparing the ratio of
nitrogen to phosphorus in the waterbody. Water column ratios of total nitrogen (TN) to total
phosphorus (TP) of less than 10 indicate nitrogen limitation, ratios greater than 30 indicate
phosphorus limitation, and ratios between 10-30 indicate co-limitation. For the Pompano Canal
watershed, the median TN to TP ratio at station 21FLBROW110 from 1999 to 2005 was 12.12,

indicating that the WBID is co-limited.

Florida Department of Environmental Protection
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Chapter 3. DESCRIPTION OF APPLICABLE WATER
QUALITY STANDARDS AND TARGETS

3.1 Classification of the Waterbody and Criteria Applicable to the TMDL

Florida’s surface waters are protected for five designated use classifications, as follows:

Class | Potable water supplies

Class Il Shellfish propagation or harvesting

Class Il 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)

Pompano Canal is designated as a Class Il surface water. The Class Il water quality criteria
applicable to the observed impairment is the narrative nutrient criteria.

3.2 Applicable Water Quality Standards and Numeric Water Quality Targets

3.2.1 Interpretation of Narrative Nutrient Criterion

Florida’s nutrient criterion is narrative only—nutrient concentrations of a body of water shall not
be altered so as to cause an imbalance in natural populations of aquatic flora or fauna.
Accordingly, a nutrient-related target was needed to represent levels at which an imbalance in
flora or fauna is expected to occur. While the IWR provides a threshold for nutrient impairment
for streams and estuaries based on annual average chlorophyll-a levels, these thresholds are
not standards and need not be used as the nutrient-related water quality target for TMDLs. In
fact, in recognition that the IWR thresholds were developed using statewide average conditions,
the IWR (Section 62-303.450, F.A.C.) specifically allows the use of alternative, site-specific
thresholds that more accurately reflect conditions beyond which an imbalance in flora or fauna
occurs in the waterbody.

In translating the narrative nutrient criterion for this TMDL, the Department wanted to ensure
that the canal would not be identified as impaired by nutrients according to the assessment
methodology in the IWR following implementation of the TMDL. Given the uncertainty of
nutrient reactions and the conditions causing flow patterns in managed canal systems, the
Department applied a chlorophyll-a target for this TMDL that should result in an annual average
chlorophyll level below the IWR impairment threshold for freshwater (20 pg/L).

This approach minimizes the potential for listing the water as impaired in the future. The
summer chl-a values are almost always the highest of the year for the obvious reasons of
temperature, day length, and precipitation. By setting nutrient load reductions at a level
appropriate to generate average summer chl-a levels below 20 ug/L, this conservative approach
should shift the distribution of values down to produce an annual average chl-a below 20 ug/L.

9
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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 source categories,
source subcategories, or individual sources of the pollutant or pollutants causing impairment in
the watershed and the amount of pollutant loading contributed by each of these sources.
Sources are broadly classified as either “point sources” or “nonpoint sources.” Historically, the
term point sources 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 “nonpoint sources” 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 EPA’s National Pollutant Discharge
Elimination System (NPDES) Program. These nonpoint sources included certain urban
stormwater discharges, including those from local government master drainage systems,
construction sites over five acres, and a wide variety of industries (see Appendix B for
background information on the federal and state stormwater programs).

To be consistent with Clean Water Act definitions, the term “point source” is 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 a TMDL. 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 Point Sources

4.2.1 NPDES Permitted Wastewater Facilities

There are no permitted wastewater treatment facilities or industrial facilities that discharge either
directly or indirectly into the Pompano Canal watershed.

4.2.2 Municipal Separate Storm Sewer System Permittees
Municipal separate storm sewer systems (MS4s) may discharge nutrients to waterbodies in
response to storm events. To address stormwater discharges, the EPA developed the NPDES

10
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stormwater permitting program. The stormwater collection systems in the Pompano Canal
watershed, which are owned and operated by Broward County, the city of Pompano Beach, and
the Florida Department of Transportation, are all covered by a Phase | MS4 permit (# FLS
000016).

4.3 Land Uses and Nonpoint Sources

Nutrient loading from urban areas is most often attributable to multiple sources, including
stormwater runoff, leaks and overflows from sanitary sewer systems, illicit discharges of sanitary
wastewater, runoff from improper disposal of waste materials, leaking septic systems, and
domestic animals. Because the Pompano Canal watershed is primarily urban, wildlife and
agricultural animals or livestock sources are not expected to contribute significantly to nutrient
loads. An exception to this could be the Pompano Racetrack, located in the southwestern
portion of the WBID, which has a paddock area where racehorses are kept. As part of the
current sampling regime, a sample site has been located just downstream of the racetrack
(Figure 4.1, Site 1). This site recorded the lowest total nitrogen (TN) of all sites on all eight
sample dates. However total phosphorus (TP) and biological oxygen demand (BOD) were often
elevated relative to the other sites (Table 4.1). Whether or not the racetrack contributes to
these elevated levels of TP and BOD is unknown, but runoff into the canal from the area west of
I-95 is causing elevated levels of BOD and TP.

4.3.1 Land Uses

The spatial distribution and acreage of different land use categories were identified using 1999
land use coverage data (scale 1:60,000) contained in the Department’s geographic information
system (GIS) library (Florida Department of Environmental Protection, June 2006) (Figure 4.2).
Table 4.2 tabulates the Level 3 land use attributes in the watershed. The predominant land
uses are urban and transportation, which comprise approximately 84 percent of the watershed’s
total area. Table 4.3 provides the different land use attributes used in the WMM analysis to
calculate average annual runoff. For these runoff calculations, land use categories were
lumped into level 1 FLUCCS Code categories, as data exist to model runoff from this level of
land use (Harper and Baker 2003).

11
Florida Department of Environmental Protection



TMDL Report
DRAFT: Southeast Coast-Biscayne Bay, Pompano Canal, WBID 3271, Nutrients

Figure 4.1 Pompano Canal Drainage Basin with Wet Season (June-September)

2006 Sample Sites
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Table 4.1 Water Quality Data from Sampling Sites in Pompano Canal
Drainage Basin, WBID 3271, during the 2006 Wet Season (June-
September). Cells in Blue represent Rain Dates

Sample Date TN TP BOD Chl-a
Site (mg/L) (mg/L) (mg/L) (ug/L)
1 6/8/2006 0.431 0.071 24 15.5
2 6/8/2006 | 0.4975 0.038 1.9 10.19
3 6/8/2006 0.565 0.037 1.9 14.5
4 6/8/2006 0.656 0.065 2.43 45.7
1 6/26/2006 | 0.5925 0.035 1.145 4.895
2 6/26/2006 | 0.605 0.061 25 24
3 6/26/2006 | 0.645 0.084 1.6 12.3
4 6/26/2006 1.08 0.072 2.7 38.5
1 7/13/2006 | 0.627 0.089 3.55 47.8
2 7/13/2006 0.66 0.104 3.4 77
3 7/13/2006 | 0.801 0.112 2.7 43.8
4 7/13/2006 | 0.959 0.084 2.4 69.1
1 7/24/2006 | 0.672 0.091 24 14.2
2 7/24/2006 | 0.7675 0.105 2.35 33.75
3 7/24/2006 | 0.747 0.074 1.9 30.5
4 7/24/2006 | 0.787 0.058 2.44 22.5
1 8/7/2006 | 0.5995 0.066 2.1 21.1
2 8/7/2006 0.696 0.053 2 15
3 8/7/2006 0.846 0.080 1.02 27.2
4 8/7/2006 0.817 0.055 3.02 43.1
1 8/14/2006 | 0.673 0.096 2.4 30.2
2 8/14/2006 | 0.705 0.071 3.4 35.9
3 8/14/2006 | 0.917 0.082 2.35 34.7
4 8/14/2006 0.78 0.062 3.42 N/A
1 9/6/2006 0.861 0.120 3.9 5.75
2 9/6/2006 0.913 0.095 25 7.83
3 9/6/2006 1.114 0.067 1.9 8.95
4 9/6/2006 1.102 0.079 2.06 15.1
1 9/21/2006 | 0.587 0.076 5 57.25
2 9/21/2006 | 0.755 0.051 3.4 38.3
3 9/21/2006 | 1.006 0.102 3.3 46.8
4 9/21/2006 0.98 0.057 4.18 52.2
Blue cells represent “rain dates”
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Figure 4.2 WBID 3271- Pompano Canal, Land Use Map (1999)

Table 4.2 Classification and Coverage of Land Use Categories in the
Pompano Canal Watershed, WBID 3271

Level 3

FLUCCS Land Use Description Acres Square | % Use
Code Miles in WBID
1411 Shopping Centers 1.74 0.003 0.046
8310 Electrical power facilities 2.45 0.004 0.064
6440 Emergent aquatic vegetation 3.09 0.005 0.082
1820 Golf course 10.41 0.016 0.274
1210 Medium Density: Fixed Single Family Units 10.70 0.017 0.282
1920 Inactive land with street pattern 10.75 0.017 0.283
8330 Water supply plants - Including Pumping Stations 10.98 0.017 0.289
4220 Brazilian Pepper 15.22 0.024 0.401
8110 Airports 15.30 0.024 0.403
8120 Railroads and Railyards 15.76 0.025 0.415
4130 Sand Pine 22.33 0.035 0.589
1490 Commercial and Services Under Construction 23.08 0.036 0.608
1850 Parks and zoos 24.82 0.039 0.654
1390 High Density: Under construction 32.47 0.051 0.855
1480 Cemeteries 32.73 0.051 0.862
5120 Channelized Waterways, Canals 35.20 0.055 0.928
8100 Transportation 39.19 0.061 1.032
1700 Institutional 67.91 0.106 1.789
5300 Reservoirs 72.37 0.113 1.907
1710 Educational Facilities 74.19 0.116 1.955
1550 Other light industry 74.64 0.117 1.967
1830 Race tracks 142.49 0.223 3.754
1900 Open Land 357.98 0.559 9.432
8140 Roads and highways 389.58 0.609 10.265
1340 Multiple Dwelling Units, High Rise 481.55 0.752 12.688
1400 Commercial and Services 859.64 1.343 22.650
1310 High Density: Fixed Single Family Units 968.72 1.514 25.524

TOTAL 3795.29 | 5.930 | 100.000

City of Pompano Beach Population

According to the U.S Census Bureau, the population density in the City of Pompano Beach in
the year 2000 was 3,814 people per square mile of land area. The Bureau reports that the total
population for the city was 78,191 with 44,496 Housing Units, yielding a housing density of
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2,170 houses per square mile. This city-wide high population density is also indicated by the
land use coverage information for WBID 3271, which shows that approximately 39 percent of
the land use is dedicated to residences (U.S. Census Bureau, 2004).

4.3.2 Estimating Nonpoint Loadings

Nonpoint sources addressed in this report primarily include loadings from surface runoff. TN,
TP, and BOD loadings from surface runoff were estimated from data collected in April and June-
September 2006 (mean concentrations of each in the water) and the amount of rainwater runoff
estimated from the Watershed Management Model (WMM), which is based on the
imperviousness values from different land use types in the watershed and the average annual
precipitation during the Verified Period.

The total loadings of nitrogen and phosphorus in the Pompano Canal watershed were estimated
by averaging the TN, TP, and BOD values of samples taken during the April and June-
September 2006 sampling programs throughout the watershed and using these to represent
average nutrient concentrations of runoff. Runoff was calculated with the WMM model using
precipitation data (annual average for the Verified Period) and coefficients of imperviousness of
each land use category (CDM 1998). Precipitation data (SFWMD, DBHYDRO database,
G57_R station) for the Verified Period are shown in Figure 4.3, along with the average value for
the period that was used in the WMM.

To justify the use of precipitation or runoff from precipitation as a reasonable proxy for nutrient
loading into the Pompano Canal, one must demonstrate that water inputs (precipitation) roughly
have some relationship with water outputs (flow). While this approach does not account for flux
with groundwater, it is a useful yardstick to measure the applicability of the method. As shown
in Figure 4.3, precipitation generally trended with flow data from station G57_S. Both G57_S
and G57_R are located at the G57 SFWMD structure shown in Figure 1.2.

The WMM model application was not used to generate nutrient loadings based on land use
category and associated Event Mean Concentrations (EMCs) for the same reason that the
longer term nutrient data were not used. Attempting to calibrate the loadings generated by the
model to long-term sample data would fail to capture information from the area of the drainage
basin that is generating the chl-a exceedences. That is, the model output does not calibrate
well with the existing long-term data as the long-term data did not adequately sample the
problem-causing area(s). Consequently, in order to attempt to account for this variability in
nutrient loading and chl-a values throughout the watershed, average nutrient values from
samples collected across the watershed were used as average annual nutrient concentrations.
These were multiplied by the average model-derived runoff volume (from the Verified Period) to
compute estimates of the annual nutrient loadings.
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Table 4.3 Percent of Directly Connected Impervious Area for Different

Land Use Categories in the Pompano Canal Watershed,

WBID 3271
Impervious | Pervious Effective | Runoff
Area Percent Runoff Runoff Precipitation (acre-
Land Use Attributes (acres) | Impervious | Coeffecient | Coeffecient (in/year) feet)
Forest/Rural Open 37.6 0.5% 0.95 0.100 54.305 17.7
Urban Open 1680.4 0.5% 0.95 0.100 54.305 792.8
Agricultural 0.0 0.5% 0.95 0.100 54.305 0.0
Low density residential 0.0 14.7% 0.95 0.100 54.305 0.0
Medium density residential 10.7 28.1% 0.95 0.100 54.305 16.4
High density residential 1482.7 67.0% 0.95 0.100 54.305 4,492.4
Communication/Highways 473.3 36.2% 0.95 0.100 54.305 873.0
Water 107.6 100.0% 0.95 0.100 54.305 462.5
Rangeland 0 0.0% 0.95 0.100 54.305 0.0
Wetlands 3.1 100.0% 0.95 0.100 54.305 13.3
Total 3795.29 6,667.97

*Percent impervious is the percent of area directly connected to the impervious area (i.e., directly connected

impervious area [DCIA]).

**Average annual precipitation in the watershed for the Verified Period (1998-2005)
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Pompano Canal: Flow @ Station G57_S vs.
Precipitation @ Station G57_R
100 12000
90 [ Annual Precip. (in.) f
—o— Annual Flow Volume (Ac-ft) /
30 —— Avg. Annual Precip. (in.) - 10000
= 70 =)
E /\ - 8000 £
& 60 ] =
S >
g:) 50 | L \ \0\ / - 6000 =
(o | k)
T a0 — o B Lﬁ.:
E 30 | \/ 4000 =
<
20 7 - 2000
10 + -
0 0
1998 1999 2000 2001 2002 2003 2004 2005
Year

Figure 4.3 Annual Total Precipitations and Annual Average
Flow in Pompano Canal, WBID 3721

4.3.2 Estimating Runoff Using the Watershed Management Model

The WMM was used to estimate annual runoff using annual rainfall and land use. The WMM
was originally designed to estimate annual or seasonal pollutant loadings from a given
watershed and evaluate the effect of watershed management strategies on water quality
(Camp, Dresser, and McKee, 1998). The Department originally funded the WMM development
under contract to Camp, Dresser, and McKee (CDM), and CDM has subsequently refined the
model. For this TMDLSs, the model was used to compute runoff in the WBID, while April and
June-September 2006 data were used to estimate nutrient concentrations and loadings.

The fundamental assumption of the model is that the amount of stormwater runoff from any
given land use is in direct proportion to annual rainfall. The quantity of runoff is controlled by
that fraction of the land use category that is characterized as impervious and the runoff
coefficients of both pervious and impervious area. The governing equation is as follows:

(1) Ru=[Cp+ (Ci—Cp) IMPL] * 1
Where:

R. = total average annual surface runoff from land use L (inchesl/year),
IMP. = fractional imperviousness of land use L,
| = long-term average annual precipitation (inches/year),
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Cr = pervious area runoff coefficient, and
Ci= impervious area runoff coefficient.

The data required for applying the WMM to compute annual runoff include the following:

. Area of all the land use categories,
. Percent impervious area of each land use category, and

. Annual precipitation

Data Required for Estimating Annual Runoff. To estimate the precipitation-derived runoff
from the Pompano Canal watershed using the WMM, the following data were obtained:

A. Precipitation data were obtained from the G57_R rain gauge located at the eastern end of
the Pompano Canal (data from SFWMD DBHYDRO database). Figure 4.2 depicts the annual
average precipitation and annual average flow at this location. (Flow data were obtained from

G57_S, a flow gage located at the same structure)

B. Areas of different land use categories in the Pompano Canal watershed were obtained by
aggregating Level 1 land use coverages and by separating the low-, medium-, and high-density
residential land uses from the urban land use category. Table 4.2 shows the ten land use
categories applied in the WMM. These categories were used because the percent
perviousness of these categories are available for Southwest Florida. The dominant land use
category in the Pompano Canal watershed is high-density residential, which accounts for about
39.1 percent of the watershed’s total area. Transportation and commercial areas account for
46.2 percent of the area. The areas occupied by non-anthropogenic land uses account for only
14.7 percent of the area.

C. Percent impervious area of each land use category is a very important parameter in
estimating surface runoff using the WMM. Nonpoint pollution monitoring studies throughout the
United States over the past 15 years have shown that annual per-acre discharges of urban
stormwater pollution are positively related to the amount of imperviousness in land use (Camp,
Dresser, and McKee, 1998). Theoretically, the impervious area is the area that does not retain
water; therefore, 100 percent of the precipitation falling on the impervious area should become
surface runoff. In practice, however, the runoff coefficient for the impervious area typically
ranges between 95 and 100 percent. Impervious runoff coefficients lower than this range occur
in the literature, but usually the number should not be lower than 80 percent. For the pervious
area, the runoff coefficient usually ranges from 10 to 20 percent. However, values lower than
this range were also observed (Camp, Dresser, and McKee, 1998).

It should be noted that the impervious area percentages do not necessarily represent the
directly connected impervious area (DCIA). Using a single-family residence as an example, rain
falls on rooftops, sidewalks, and driveways. The sum of these areas may represent 30 percent
of the total lot. However, much of the rain that falls on the roof drains to the grass and infiltrates
to the ground or runs off the property, and thus does not run directly to the street. For the
purposes of the WMM modeling, whenever the watershed area contributing to the surface runoff
was considered, DCIA was used in place of impervious area. Table 4.3 lists the percent of
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DCIA for different land use categories in the watershed and the quantity of surface runoff for
each.

Finally, average annual rainfall for the Verified Period was used with information in Table 4.3 to
calculate average annual runoff. This table shows a breakdown of runoff resulting from each
land use category as well as a summation of the runoff generated for the year due to
precipitation. Table 4.4 shows precipitation, flow, and model-generated runoff for each year of
the Verified Period as well as averages for the Verified Period. In addition, there is a % Error
category that shows how well the model runoff volume agrees with the empirically-derived
volume from the flow measurements. While flow volume and model-runoff volumes are not
exactly matched in each year of the Verified Period, averaging smoothes out these individual
annual effects and shows that average flow agrees quite well with model-runoff.

Table 4.4 Annual Precipitation, Flow, and WMM Runoff in Pompano
Canal, WBID 3271

Year Annual Flow Annual Model Runoff ® | % Error *
Volume (Ac-ft)* | Precipitation (in.)*
1998 6468.600 51.890 6371.440 1.502
1999 8475.700 80.500 9884.390 -16.620
2000 3673.200 62.160 7632.470 -107.788
2001 7167.600 56.570 6946.090 3.090
2002 6140.600 43.020 5282.320 13.977
2003 5173.100 46.870 5755.050 -11.250
2004 4603.800 38.980 4786.250 -3.963
2005 11584.900 54.450 6685.780 42.289
Avg. 6660.938 54.305 6667.974 -0.001

1. Values based on daily flow data from DBHYDRO database for station G57_S
2. Values based on daily precipitation data from DBHYDRO database for station G57_R
3. Values from WMM model using Annual Precipitation shown here

4. % Error between Empirical Flow Data and Model Runoff Estimations
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Chapter 5: DETERMINATION OF ASSIMILATIVE
CAPACITY

5.1 Determination of Loading Capacity

The goal of this TMDL development is to identify the maximum allowable TN, and TP loadings
to the watershed, so that Pompano Canal will meet the narrative nutrient water quality criterion
and maintain its function and designated use as a Class Il water. The Department has
determined that using single regression model based on June-September 2006 sample data
(Table 4.1) is the best method available to estimate the loading capacity of the canal.

5.2 Site Selections and the Relationship between Nutrients and Precipitation

Site 1 is upstream of Site 2, the long term sampling station (FLBROW 110). Sites 3 and 4 are
located in the secondary canal running alongside 1-95. This canal intersects with and overflows
into the Pompano Canal just upstream of site 2. Site 2 and 3 were chosen for obtaining
relationships between chl-a and nutrients (TN and TP) via empirical analysis since the sites are
located downstream of each canal where to have longer time for algae to respond to inputs of
nutrients as well as to represent each canal in terms of canal hydrogeology.

With the exception of heavy (greater than 1.0 inches per event) rain events on July 13, 2006,
August 13, 2006 and September 6, 2006, there are linear, positive relationships observed for
the two sites between chl-a and TN (r* = 0.72, n = 10) and between chl-a and TP (r* = 0.36, n =
10) during the period of June-September, 2006. During high rain events, more particulate N and
P can be possibly delivered into the waterbody via storm water surface runoff and bottom
sediment resuspension, resulting in increases in TN and TP with no stimulation of algae. Such
direct responses of chl-a to nutrients inputs to the waterbody may allow us to develop
assimilative capacity in the waterbody to establish nutrient thresholds for TMDLs. Based on
best-fit equations shown in Figures 5.1 and 5.2, TN and TP thresholds at the chl-a level of 20
Mg/L were estimated to be 0.64 mg/L and 0.051 mg/L, respectively.

5.3 Critical Conditions

The estimated assimilative capacity was based on short-term datasets from April and June-
September 2006 rather than the long-term data set available for the Verified Period because the
long-term data set (a) failed to capture the spatial variability of the chl-a data within the drainage
area, (b) did not recognize its correlation to rain events, and (c) failed to provide a useable
relationship between nutrients and chl-a. The Department concluded that the short-term
dataset was the most accurate and useful data available.
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5.4 Existing and Allowable Loads

As listed in Florida Department of Environmental Protection’s Group 4 Verified List, the

averaged existing concentrations of TN and TP causing the chlorophyll-a impairment are 0.76

mg/L and 0.059 mg/L, respectively. The allowable concentrations of TN and TP from the
watershed, as shown in Section 5.2, were estimated to be 0.64 mg/L and 0.051 mg/L,
respectively. Along with average runoff volume calculated in Table 4.4, these allowable

concentrations were used to estimate the average annual loadings of these nutrients. Table 5.1

shows the annual existing and allowable nutrient loading estimates for the watershed.

Table 5.1 Estimated Annual Existing and Allowable Nutrient Loadings

in Pompano Canal, WBID 3271

Existing Allowable Existing Allowable

Concentration (mg/L) | Concentration (mg/L) Load (Ib)* Load (Ib)*

TN 0.76 0.640 13,764.28 11,590.98
TP 0.059 0.051 1,068.54 923.66

*Load (Ib) = Concentration (mg/L) x 6660.0938 (Ac-ft) x 2.71931622034286
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Chapter 6: DETERMINATION OF THE TMDL

6.1 Expression and Allocation of the TMDL

The objective of a TMDL is to provide a basis for allocating acceptable loads among all of the
known pollutant sources in a watershed so that appropriate control measures can be
implemented and water quality standards achieved. The goal of the TMDL development for
Pompano Canal is to identify the maximum allowable TN and TP loadings to the watershed so
that it will meet applicable water quality standards and maintain its function and designated use
as a Class Ill water.

A TMDL is expressed as the sum of all point source loads (Waste Load Allocations, or WLAS),
nonpoint source loads (Load Allocations, or LAS), and an appropriate margin of safety (MOS)
that takes into account any uncertainty concerning the relationship between effluent limitations
and water quality:

TMDL =3, WLAs + 3, LAs + MOS

As discussed earlier, the WLA is broken out into separate subcategories for wastewater
discharges and stormwater discharges regulated under the NPDES Program:

TMDL = Z WLAswastewater + Z WLASNPDES Stormwater + Z LAs + MOS

It should be noted that the various components of the revised TMDL equation may not sum up
to the value of the TMDL because (a) the WLA for NPDES stormwater is typically based on the
percent reduction needed for nonpoint sources and is also accounted for within the LA, and (b)
TMDL components can be expressed in different terms (for example, the WLA for stormwater is
typically expressed as a percent reduction, and the WLA for wastewater is typically expressed
as mass per day).

WLASs for stormwater discharges are typically expressed as “percent reduction” because it is
very difficult to quantify the loads from MS4s (given the numerous discharge points) and to
distinguish loads from MS4s from other nonpoint sources (given the nature of stormwater
transport). The permitting of stormwater discharges also differs from the permitting of most
wastewater point sources. Because stormwater discharges cannot be centrally collected,
monitored, and treated, they are not subject to the same types of effluent limitations as
wastewater facilities, and instead are required to meet a performance standard of providing
treatment to the “maximum extent practical” through the implementation of BMPs.

This approach is consistent with federal regulation 40 CFR § 130.2[1] (U.S. Environmental
Protection Agency, 2003), which states that TMDLs can be expressed in terms of mass per time
(e.g., pounds per day), toxicity, or other appropriate measure. The TMDL for Pompano Canal is
expressed in terms of pounds per year and percent reduction, and represents the maximum
annual load the canal system can assimilate and maintain the narrative nutrient criterion (Table
6.1). The TMDLs are also expressed in terms of pounds per day. However, the TMDLSs to be
implemented are those expressed on a mass per year basis, and the expression of the TMDL
on a mass per day basis is for information purposes only.
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Table 6.1. TMDL Components and Current Loadings for the Pompano Canal
Watershed, WBID 3271

WLA TMDL
Waste- NPDES
Parameter water Stormwater LA MOS* (Ibs/ (Ibs/ Current Percent
(Ibs/year) (Percent (Ibs/year) | (Ibs/year) | day) year) Loading | Reduction
Reduction) (Ibs/year)
Total Nitrogen N/A 15.8% 11,590.98 Implicit 31.76 | 11,590.98 | 13,764.28 15.8%
Total
Phosphorus N/A 13.6% 923.66 Implicit 2.53 923.66 1,068.54 13.6%

! The MOS is based on a target of under 20 ug/L for chl-a in the summer quarter
N/A — Not Applicable.

6.2 Load Allocation (LA)

The LAs for TN and TP are provided in Table 6.1, and represent the allowable nutrient load that
will result in a chl-a level below 20 ug/L during the period of the year (summer quarter) when
chl-a is typically highest (Table 6.1). It should be noted that the LA includes loading from
stormwater discharges regulated by the Department and the water management districts that
are not part of the NPDES stormwater program (see Appendix A).

6.3 Wasteload Allocation (WLA)

6.3.1 NPDES Wastewater Discharges

There are no permitted NPDES wastewater discharges to the Pompano Canal. As such, the
WLA for wastewater discharges is not applicable.

6.3.2 NPDES Stormwater Discharges

The WLA for the Phase | MS4 permit (# FLS 000016) issued to Broward County, the City of
Pompano Beach, and the Florida Department of Transportation is a reduction in TN, TP, and
BOD sufficient to lower the summer quarter chl-a value below 20 pg/L, which based on data
from 2006 would require a 15.8% reduction in TN and 13.6% in TP loading. It should be noted
that any MS4 permittee will only be responsible for reducing the loads associated with
stormwater outfalls that it owns or otherwise has responsible control over, and it is not
responsible for reducing other nonpoint source loads in its jurisdiction.
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6.4 Margin of Safety

TMDLs must address uncertainty issues by incorporating a MOS into the analysis. The MOS is
a required component of a TMDL and accounts for the uncertainty about the relationship
between pollutant loads and the quality of the receiving waterbody (Clean Water Act, Section
303[d][1][c]). Considerable uncertainty is usually inherent in estimating nutrient loading from
nonpoint sources, as well as predicting water quality response. The effectiveness of
management activities (e.g., stormwater management plans) in reducing loading is also subject
to uncertainty.

The MOS can either be implicitly accounted for by choosing conservative assumptions about
loading or water quality response, or explicitly accounted for during the allocation of loadings.
For the Pompano Canal watershed, an implicit MOS was employed by setting the load
reductions such that the summer quarter, typically having the highest chl-a values, would have
an average predicted chl-a value under 20 ug/L. By reducing the highest quarterly chl-a value
below the threshold and consequently shifting the distribution of values for the other quarters
down as well, the annual average chl-a value should be protected from exceeding the threshold.
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Chapter 7: NEXT STEPS: IMPLEMENTATION PLAN
DEVELOPMENT AND BEYOND

7.1 Basin Management Action Plan

Following the adoption of this TMDL by rule, the next step in the TMDL process is to develop an
implementation plan for the TMDL, which will be a component of the Basin Management Action
Plan (BMAP) for the Pompano Canal watershed. This document will be developed over the
next year in cooperation with local stakeholders and will attempt to reach consensus on more
detailed allocations and on how load reductions will be accomplished. The BMAP will include
the following:

. Appropriate allocations among the affected parties,
. A description of the load reduction activities to be undertaken,
o Timetables for project implementation and completion,
. Funding mechanisms that may be utilized,
. Any applicable signed agreement,
. Local ordinances defining actions to be taken or prohibited,
o Local water quality standards, permits, or load limitation agreements, and
. Monitoring and follow-up measures.
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Appendix A: Background Information on Federal and State Stormwater Programs

In 1982, Florida became the first state in the country to implement statewide regulations to
address the issue of nonpoint source pollution by requiring new development and
redevelopment to treat stormwater before it is discharged. The Stormwater Rule, as authorized
in Chapter 403, F.S., was established as a technology-based program that relies on the
implementation of BMPs that are designed to achieve a specific level of treatment (i.e.,
performance standards) as set forth in Chapter 62-40, F.A.C.

The rule requires the state’s water management districts (WMDs) to establish stormwater
pollutant load reduction goals (PLRGs) and adopt them as part of a Surface Water Improvement
and Management (SWIM) plan, other watershed plan, or rule. Stormwater PLRGs are a major
component of the load allocation part of a TMDL. To date, stormwater PLRGs have been
established for Tampa Bay, Lake Thonotosassa, the Winter Haven Chain of Lakes, the
Everglades, Lake Okeechobee, and Lake Apopka. No PLRG has been developed for Newnans
Lake at the time this report was developed.

In 1987, the U.S. Congress established Section 402(p) as part of the federal Clean Water Act
Reauthorization. This section of the law amended the scope of the federal NPDES stormwater
permitting program to designate certain stormwater discharges as “point sources” of pollution.
These stormwater discharges include certain discharges that are associated with industrial
activities designated by specific standard industrial classification (SIC) codes, construction sites
disturbing 5 or more acres of land, and master drainage systems of local governments with a
population above 100,000, which are better known as municipal separate storm sewer systems
(MS4s). However, because the master drainage systems of most local governments in Florida
are interconnected, the EPA has implemented Phase 1 of the MS4 permitting program on a
countywide basis, which brings in all cities (incorporated areas), Chapter 298 urban water
control districts, and the Florida Department of Transportation throughout the 15 counties
meeting the population criteria.

An important difference between the federal and state stormwater permitting programs is that
the federal program covers both new and existing discharges, while the state program focuses
on new discharges. Additionally, Phase Il of the NPDES Program expands the need for these
permits to construction sites between 1 and 5 acres, and to local governments with as few as
10,000 people. The revised rules required that these additional activities obtain permits by
2003. While these urban stormwater discharges are now technically referred to as “point
sources” for the purpose of regulation, they are still diffuse sources of pollution that cannot be
easily collected and treated by a central treatment facility similar to other point sources of
pollution, such as domestic and industrial wastewater discharges. The Department recently
accepted delegation from the EPA for the stormwater part of the NPDES Program. It should be
noted that most MS4 permits issued in Florida include a reopener clause that allows permit
revisions to implement TMDLs once they are formally adopted by rule.
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