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Chapter 1: INTRODUCTION

1.1 Purpose of Report

This report presents the Total Maximum Daily Load (TMDL) for fecal coliform for Huckleberry
Creek in the Apalachicola-Chipola Basin. The river was verified as impaired for fecal coliform,
and was included on the Verified List of impaired waters for the Apalachicola-Chipola Basin that
was adopted by Secretarial Order on May 27, 2004. Huckleberry Creek is located in a coastal
area of Franklin County (Figure 1.1). The TMDL establishes the allowable loadings to the
Huckleberry Creek that would restore the waterbody so that it meets its applicable water quality
criterion for fecal coliform.

1.2 Identification of Waterbody

Huckleberry Creek, located in Franklin County, is a small tributary to the Jackson River, which is
a tributary to the Apalachicola River near the city of Apalachicola (Figure 1.1). The creek is
about 3.38 miles long from Moses Road to the Jackson River, has a water surface area of
approximately 0.0568 square miles, and has a total drainage area at the mouth to the Jackson
River of 7.7 square miles. Major centers of population in the basin include Apalachicola, a city
of 2,334 at the southwest end of the Apalachicola—Chipola Basin; Eastpoint, a city of 1,577 at
the southeast; and several small cities along the Apalachicola River and Chipola Rivers to the
north. Huckleberry Creek is a first-order, darkwater stream, and, along its length, it exhibits
characteristics associated with riverine aquatic environments. On some older maps, it was
named Whortleberry Creek. Additional information about the river's hydrology and geology are
available in the Basin Status Report for the Apalachicola—Chipola Basin (Florida Department of
Environmental Protection, 2001).

For assessment purposes, the Florida Department of Environmental Protection (the
Department) has divided the Apalachicola—Chipola Basin into water assessment polygons with
a unique waterbody identification (WBID) number for each watershed or stream reach.
Huckleberry Creek has been assigned WBID 1286, as shown in Figure 1.2. While the entire
creek is contained within WBID 1286, the creek was further subdivided into segments. The
Upper Segment is defined as the reach from the headwaters at the airport to the Apalachicola
STP discharge point, the Middle Segment is defined as the Apalachicola STP discharge point at
Huckleberry Swamp to Moses Rd, and the Lower Segment consists of the reach from Moses
Road to the Jackson River. In addition, several named tributaries (Tilton Creek and Pine Log
Creek) and unnamed tributaries are included within WBID 1286.



Figure 1.1. Location of Huckleberry Creek and Major
Geopolitical Features in the Apalachicola-

Chipola Basin
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Figure 1.2. WBIDs in the Huckleberry Creek Basin
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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, to reduce the amount of fecal coliform that caused the
verified impairment of Huckleberry Creek. These activities will depend heavily on the active
participation of the Northwest Florida Water Management District, local 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.

4
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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 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 impairment in each of these 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 FWRA (Subsection 403.067[4)] Florida Statutes [F.S.]), and the state’s 303(d)
list is amended annually to include basin updates.

Florida’s 1998 303(d) list included 24 waterbodies in the Apalachicola-Chipola Basin, 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 rule-making 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), in April
2001.

2.2 Information on Verified Impairment

The Department used the IWR to assess water quality impairments in Huckleberry Creek and
has verified the impairments listed in Table 2.1. The fecal coliform impairment has been
verified with recently obtained data. Impairments on the 1998 303(d) list also included total
coliform, but it was delisted because of a flaw in the 1998 listing and mapping process.
Nutrients, biology, and dissolved oxygen (DO) were also listed as parameters on the 1998 list,
and DO was also verified as a parameter causing impairment, but a TMDL for DO is not
scheduled for development until 2008. Low DO was linked to high biochemical oxygen demand
(BODS) in the creek based on data collected by the Department and a consultant (Whitfield,
2004). Evidence of biological impairment has been reported by the Department, but has not
been verified (FDEP, 2003). There is also evidence from anecdotal information and photos
(Ritchie, 2000) since 1995 of excess aquatic plant coverage in Huckleberry Creek. Some of
these data are included in Appendix F. Table 2.2 provides assessment results for fecal
coliform for each waterbody segment during the verification period.

5
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Table 2.1. Verified Impaired Segments in the Huckleberry
Creek Basin

s Projected Year for
WBID Parameters of Concern FLEn 7 o0 T 2 TMDL
Development
Development
1286 FECAL COLIFORM HIGH 2003
1286 DISSOLVED OXYGEN MEDIUM 2008

Note: The parameters listed in Table 2.1 provide a complete picture of the
impairment in the river, but this TMDL only addresses coliform impairment.

Table 2.2. Fecal Coliform Data

. . Fecal
Somoer | provier | Dste | SwtonDescriton || Zite | colforn | Focn St

3 BRA 12/30/99 Huckleberry (é:jeek at Moses 1115 500
3 BRA 03/31/00 | Hucklebeny CreekcatMoses | ;g 2400
3 BRA 06/16/00 Huckleberry g:jeek at Moses 1025 240
3 BRA 09/08/00 Huckleberry (é:jeek at Moses 940 300
3 BRA 12/30/00 Huckleberry (Fi:jeek at Moses 1408 240
3 BRA 03/14/01 Huckleberry g:jeek at Moses 1150 130
3 BRA 06/08/01 Huckleberry (é:jeek at Moses 1049 500
3 BRA 09/20/01 Huckleberry (Fi:jeek at Moses 1105 900
3 BRA 12/13/01 | Huckleberry g[jeek atMoses | 444, 1600
3 BRA 03/14/02 Huckleberry g;eek at Moses 1133 300
3 BRA 12/04/02 Huckleberry (Fi:jeek at Moses 1110 18
3 BRA 06/04/03 Huckleberry g:jeek at Moses 838 5200
3 BRA 08/13/03 Huckleberry g;eek at Moses 848 6
3 BRA 10/19/03 Huckleberry (Fi:jeek at Moses 810 20
6 ScLhe\I/\r/;yrtz 01/31/82 Huckleberry g:jeek at Moses 19
6 ScLhe\I/\r/;yrtz 02/28/82 Huckleberry g:jeek at Moses 120
6 ScLhe\I/\r/;yrtz 03/31/82 Huckleberry g:jeek at Moses 16

6
Florida Department of Environmental Protection



Florida Department of Environmental Protection

. . Fecal
Station Data . N Time - Fecal Strep
. Date Station Description Coliform
Number Provider (24 hr) (N/100mL) (N/100mL)
6 Larry 04/30/82 Huckleberry Creek at Moses 18e
Schwartz Rd
6 Larry 05/31/82 Huckleberry Creek at Moses >244
Schwartz Rd
6 Larry 06/30/82 Huckleberry Creek at Moses 30e
Schwartz Rd
6 Larry 07/31/82 Huckleberry Creek at Moses 57
Schwartz Rd
6 Larry 08/31/82 Huckleberry Creek at Moses 36
Schwartz Rd
6 Larry 10/31/82 Huckleberry Creek at Moses 58
Schwartz Rd
6 Larry 11/30/82 Huckleberry Creek at Moses 345
Schwartz Rd
8807 FDEP 10/26/95 | Huckleberry g[jee" atMoses | 435 140 280
8807 FDEP 12/06/95 | Huckieberry CreekatMoses | 4505 200 80
8807 FDEP 11/17/03 | Huckleberry grdeek atMoses | 1430 1600 120
8807 FDEP 12/15/03 | Huckleberry g[jee" atMoses | 439 160 830
8807 FDEP 03/23/04 | MUcKlebeny CreekcatMoses | 90 20 90
8807 FDEP 03/23/04 | Huckieberry CreeicatMoses |47 15 86
8807 FDEP 03/31/04 | Huckleberry g[jee" atMoses | 1545 30 172
Trib to Hucklberry Creek at
8809.8 FDEP 06/17/03 Teat's Rd S. RR 0.25 Mi 1150 430 194
Trib to Huckleberry Creek at
8809.9 FDEP 12/06/95 Teat's Rd UPS RR 10FT 1025 48 8
Trib to Huckleberry Creek at
8809.9 FDEP 12/15/03 Teat's Rd UPS RR 10FT 1123 14 2
Trib to Huckleberry Creek at
8809.9 FDEP 03/23/04 Teat's Rd UPS RR 10FT 1120 1 1
Trib to Huckleberry Creek at
8809.9 FDEP 03/31/04 Teat's Rd UPS RR 10FT 1410 10 10
Huckleberry Creek at RR
8810 FDEP 10/26/95 NR Teat's Rd. 1736 400 100
Huckleberry Creek at RR
8810 FDEP 12/06/95 NR Teat's Rd. 1048 50 80
Huckleberry Creek at RR
8810 FDEP 11/17/03 NR Teat's Rd. 1300 520 28
Huckleberry Creek at RR
8810 FDEP 12/15/03 NR Teat's Rd. 1216 92 106
Huckleberry Creek at RR
8810 FDEP 03/23/04 NR Teat's Rd. 1050 10 10
Huckleberry Creek at RR
8810 FDEP 03/31/04 NR Teat's Rd. 1054 10 120
Huckleberry Creek DS
8820 FDEP 03/31/04 Mouth of Trib 3 at Tilton Rd 1120 30 32
8825 FDEP 10/26/95 | "uckleberry CreekatTears | 5, 1000 120
7
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. . Fecal
Station Data . N Time - Fecal Strep
. Date Station Description Coliform
Number Provider (24 hr) (N/100mL) (N/100mL)
8825 FDEP 12/06/95 HUC"'ebe"yDcogiek atTeats | g5 90 40
8825 FDEP 11/17/03 H“°k'ebe"yD%Liek atTeats | 505 112 64
8825 FDEP 12/15/03 HUC"'ebe”yDcOLiek attears | 1539 112 150
8825 FDEP 03/23/04 HUC"'ebe"yDcogiek atTeats | 1445 13 48
8825 FDEP 03/31/04 H“°k'ebe"yDCoLiek atteats | 450, 1 64
8830 FDEP 10/26/95 Huckleberry Creek DS of 1242 500 110
Teat's Dock
8830 FDEP 03/23/04 | Huckleberry Creek DS of 1136 15 20
Teat's Dock
8836 FDEP 03/31/04 | Huckleberry CreekatBoat | 5., 20 20
Landing
Huckleberry Creek UPS
8840 FDEP 10/26/95 Mouth of Pite Log Creek 1333 550 300
Huckleberry Creek UPS
8840 FDEP 12/06/95 Mouth of Pine Log Creek 958 60 20
8840 FDEP 12/15/03 Huckleberry Creek 1256 82 64
8840 FDEP 03/23/04 Huckleberry Creek 1207 18 15
8840 FDEP 03/31/04 Huckleberry Creek 1320 23 24
8850 FDEP 10/26/95 | "nelogCreek ~200Yrds | 455 270 300
up from Mouth
8850 FDEP 11/17/03 | FinelogCreek -200Yrds | 5,4 100 86
up from Mouth
8850 FDEP 12/15/03 | inelogCreek ~200Yrds | 450 108 52
up from Mouth
8850 FDEP 03/23/04 | FinelLogCreek~200Yrds | ,,, 12 8
up from Mouth
8850 FDEP 03/31/04 | FinelLogCreek-200Yrds | ;447 12 5
up from Mouth
Huckleberry Creek DS
8860 FDEP 10/26/95 Mouth of Pine Log Creek 1408 290 280
Huckleberry Creek DS
8860 FDEP 03/31/04 Mouth of Pine Log Creek 1355 7 10
8870 FDEP 10/26/95 | Huckleberry Creek ~ 150 1419 145 190
Yrds in from Mouth
8870 FDEP 12/06/95 Huckleberry Creek ~ 150 1025 90 40
Yrds in from Mouth
8870 FDEP 11/17/03 | Huckleberry Creek ~ 150 1305 110 134
Yrds in from Mouth
8870 FDEP 12/15/03 | Huckleberry Creek ~ 150 1346 210 138
Yrds in from Mouth
8870 FDEP 03/23/04 Huckleberry Creek ~ 150 1253 7 2
Yrds in from Mouth
8870 FDEP 03/31/04 | Huckleberry Creek ~ 150 1416 5 5
Yrds in from Mouth
D002 | COAWWTP | oe/30/00 | Huckleberry gdeek atMoses 500
D002 | COAWWTP | o9/30/00 | Huckleberry g[jee" at Moses 300
D002 | COAWWTP | 12/31/00 | Huckleberry %eek atMoses 240
8




. . Fecal
soen | o2, | owe | swmoscimion | Ine | colom | Tt

D002 | COAWWTP | 03/31/01 | Huckleberry grdeek at Moses 1600
D002 | COAWWTP | oe/30/01 | Huckleberry %ee" at Moses 500
D002 | COAWWTP | 09/30jo1 | Huckleberry Creekcat Moses 980
D002 | COAWWTP | o1/31/02 | Huckleberry grdeek at Moses >1600
D002 | COAWWTP | 03/31/02 | Hucklebery grdeek at Moses 50
D002 | COAWWTP | oe/30/02 | Huckleberry g:jeek at Moses 130
D002 | COAWWTP | 12/31/02 | Huckleberry Creekaat Moses 18
D002 | COAWWTP | o6/30/03 | Hucklebery grdeek at Moses 5.2
D002 | COAWWTP | os/31/03 | Hucklebery %ee" at Moses 55
D002 | COAWWTP | 10/31/03 | Huckleberny Creekcat Moses 40
D002 | COAWWTP | 03/31/04 | Hucklebery grdeek at Moses 200

Note: Biological Research Associates (BRA)
Florida Department of Environmental Protection (FDEP)
City of Apalachicola Waste Water Treatment Plant (COA WWTP)
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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 i 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)

Huckleberry Creek is a Class Il waterbody, with a designated use of recreation, propagation,
and maintenance of a healthy, well-balanced population of fish and wildlife. Huckleberry Creek
Swamp is used as an experimental wetland for effluent disposal from the Apalachicola STP.
The Class Il water quality criterion applicable to the impairment addressed by this TMDL is
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 and total
coliform bacteria concentrations. The fecal coliform criterion for the protection of Class Ill
waters, as established by Chapter 62-302, F.A.C., states the following:

Fecal Coliform Bacteria:

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.

The criterion states that monthly averages shall be expressed as geometric means based on a
minimum of 10 samples taken over a 30-day period. During the development of load curves for
the impaired streams (as described in subsequent chapters), there were insufficient data (fewer
than 10 samples in a given month) available to evaluate the geometric mean criterion for fecal
coliform bacteria. Therefore, the criterion selected for the TMDL was not to exceed 400 in 10
percent of the samples.

10
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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 of concern 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 (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 A for background information on
the federal and state stormwater programs).

To be consistent with Clean Water Act definitions, the term “point source” 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 a 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 in the Huckleberry
Creek Watershed

4.2.1 Point Sources

There is only one permitted wastewater treatment facility that discharges pollutant loads to
Huckleberry Creek (Table 4.1). The city of Apalachicola domestic WWTF is an activated sludge
system that includes treatment consisting of a bar screen, aerated grit chamber, equalization
basin, activated sludge (extended aeration) biological treatment for CBOD5 removal; secondary
clarification; and disinfection by chlorine. Effluent is routed through a holding pond and then into
Huckleberry Creek Swamp (a receiving wetland) (Figure 4.1), which then flows into Huckleberry
Creek.

11
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The facility has a design capacity of 1.0 million gallons per day (mgd). According to the
Department’s monitoring records, the average monthly flow for 2003 was 0.317 mgd. A
summary of effluent coliform values is included as Appendix E. Reported data show numerous
violations of the state Class Il criterion for fecal coliforms at Outfall 002 (Moses Road).
However, the permit was modified to include fecal coliform as a “Report Only” parameter (see
note “Addmon” in Appendix E). Appendix E also provides flow data from the facility from

Department records.

Industrial dischargers to the Apalachicola WWTF in the watershed include a few commercial
facilities, boatyards, the Franklin County Prison, and an airport. A list of major dischargers in

the Apalachicola—Chipola Basin is included in Appendix C.

Table 4.1. Point Sources in the Huckleberry Creek

Watershed
WAFR - . Facility —r
Facility Facility ID Site ID Name Status Description Feature
i City of Effluent Sampling point
10067 FL0038857 EFD-552 Apalachicola A Y (DOO1)
) City of 1 - Huckleberry Swamp at
10067 FLO038857 WIM-24214 Apalachicola A Y POD from Force
Apalachicola
Northern Effluent; After
10099 FLAD10099 EFF-1 Railroad A activated carbon filter
Apalachicola
10099 FLA010099 G-001 NOT‘he”‘ A Percolation pond Facility
Railroad
12
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Figure 4.1. Wastewater Facilities in the Huckleberry Creek
Watershed

Apalachicola
Wastewater

# Wastewater Sites from WAFR N
/\/,Roads
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/aterlines
ot Huckleberry Creek w e
[ Huckieberry Creek WBID
[ Apalachicola River HUC s

Municipal Separate Storm Sewer System Permittees

There are no Phase | or Phase Il Municipal Separate Storm Sewer Systems (MS4s) in the
Apalachicola—Chipola Basin. The stormwater collection systems owned and operated by the
city of Apalachicola are not currently covered by an MS4 permit.

4.2.2 Land Uses and Nonpoint Sources

Additional fecal coliform loadings to Huckleberry Creek are generated from nonpoint sources in
the watershed. Potential nonpoint sources of coliforms include loadings from surface runoff,
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wildlife, livestock, pets, the Apalachicola Northern Railroad (which bisects the basin), leaking

septic tanks, marinas, and houseboats and other watercraft.

Land Uses

The spatial distribution and acreage of different land use categories were identified using the
1999 land use coverage (scale 1:40,000) contained in the Department’s geographic information
system (GIS) library. Land use categories in the watershed were aggregated using the
simplified Level 1 codes tabulated in Table 4.2. Figure 4.2 shows the acreage of the principal
land uses in the watershed. Most of the land is upland forest and wetlands, with a very small
amount in the urban and built-up category. A detailed summary of various land use loads by

category is included in Appendix B.

Table 4.2. Classification of Land Use Categories in the
Huckleberry Creek Watershed, WBID 1286 at

Mouth

Code Land Use Acreage Square Miles
1000 Urban and Built-Up 31.7549 0.0496
2000 Agriculture 0 0
3000 Rangeland 97.6857 0.1526
4000 Upland Forests 3060.2670 4.7817
5000 Water 46.6192 0.0728
6000 Wetlands 1694.7191 2.648
7000 Barren Land 0 0
8000 Transportation, Communications 0 0
Total 4931.0459 7.7047
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Figure 4.2. Principal Land Uses in the Huckleberry Creek
Watershed
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Population

According to the U.S Census Bureau (2004), the population density in and around WBID 1286
in 2000 was at or less than 10 people per square mile (10 persons/square mile is the minimum
used by the Census Bureau) (Figure 4.3). The Bureau reports that the total population in
Franklin County, which includes (but is not exclusive to) WBID 1286, was 11,057 with 7,180
housing units. For all of Franklin County, the Bureau reported a housing density of 13.2 houses
per square mile. This places Franklin County among the lowest in housing densities in Florida
(U.S. Census Bureau Web site, 2004). This is also supported by the land use, where only 0.647
percent of the land use in WBID 1286 is dedicated to residences (Level 1 Urban and Built Up
category).

Figure 4.3. Population Density in Franklin County, Florida

Data Classes
Persons/5g Mile
9 -9
23 - 23
57 - &7
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Major Road

Strea
5

Items in text
are mot visible
Approx. 140 miles across. at this zoom level

Septic Tanks

Approximately 43 percent of the residences in the county are connected to the wastewater
treatment plant, with the rest utilizing septic tanks (U.S. Census 1990). As of 2001, the Florida
Department of Health (FDOH) reported that there were 4,475 permitted septic tanks in Franklin
County (Florida Department of Health Web site, 2004). From fiscal years 1991 — 2002, 483
permits for repairs were issued, with no permits issued for repair in fiscal year 1993 (Florida
Department of Health Web site, 2004).
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WBID 1286 comprises 7.7047 square miles, or approximately 1.42 percent of the land area of
Franklin County (544 square miles). The number of residences in WBID 1286 is not known, but
the U.S. Census Bureau reports fewer than 10 persons/square mile in the WBID. To estimate
the number of septic tanks in WBID 1286, we used the ratio of square miles of Level 1 land use
category “Urban and Built Up” in the WBID to the square miles of Level 1 “Urban Built Up” for
Franklin County, as shown in Appendix B. This translates to about 27 septic tanks for the
entire WBID 1286. However, the number of septic tanks estimated upstream for the primary
monitoring station 8807 at Moses Road is 3 septic tanks.

Between 1991 and 2002, an average of 48.3 permits per year was issued in the county for
septic tank repairs. This number is about 1.08 percent of the total at any time. Previous studies
(WMM model reference) have shown that failed septic tanks are not discovered for about 5
years. This means that the true failure rate at any time is approximately five times the repair
rate of 1.08 percent, or 5.397 percent. As a margin of safety (MOS), the Department assumed
the failure rate was twice that, or 10 percent of the total septic tanks within each WBID. Using
these numbers (Florida Department of Health Web site, 2004) and 70 gallons/day/person (U.S.
Environmental Protection Agency, 2001), a loading of 1.86E10 colonies/day was estimated for
failed septic tanks in the entire WBID 1286 watershed.

Table 4.3. Estimation of Coliform Loading from Failed
Septic Tanks in the Huckleberry Creek

Watershed
. Estimated Estimated .
. . L Estimated Concentration | Gallons/ | Number of Estlmated_ I__oad
Estimated Population Number of ; From Failing
. . . |Number of Tank| From Failed | Person/| People
Density and Area Septic Tanks in - Tanks
Area Failures Tank Day Per (cfulday)
(cfu/100mL) Household y
Based on estimate of 70
people in the 0.0496-
square-mile area of 27 2.7 1.0E6 70 2.6 1.86E10

urban/built-up land in
Huckleberry Creek, WBID
1286

Livestock and Wildlife

Animal fecal matter, whether from livestock or wildlife, can be a significant source of coliform
loadings to streams, depending on the number of animals, their location relative to the stream,
and the best management practices (BMPs) used at individual agricultural operations. Table
4.4 summarizes the estimated average daily fecal coliform loadings from 1990 through 2002,
based on the numbers of livestock, wildlife, and domestic pets in the Huckleberry Creek
watershed (Appendix B contains a more detailed listing). It should be noted that the loadings
shown in Table 4.4 are total loadings to the land in the creek watershed, and this total load
would not be expected to reach the creek (due to decay processes on land).

17

Florida Department of Environmental Protection




4.4 External Loadings to Huckleberry Creek from Downstream
Waters Due to Tidal Action

External loadings to Huckleberry Creek from the Jackson River (WBID 1259) due to tidal flow
were also estimated (see Appendix D). Because the lower three miles of Huckleberry Creek is
tidally affected by the Jackson River (Intracoastal Waterway), measured values could not be
directly used to calculate loads for this portion of the river, and an estimate was made of this
loading using the tidal prism approach (Thomann, 1987; Mills, 1985; and Pritchard, 1969).
During a given day, there are either two high and two low tides (semidiurnal) or one high and
one low tide (diurnal). If we assume a two-layer flow for the tidal portion of Huckleberry Creek,
then for about 12 hours per day, flow from the Jackson River enters the lower layer of
Huckleberry Creek, while the creek flow continues downstream. A rough estimate of this lower
layer flow is the tidal prism or wedge volume divided by the 12-hour time of flooding. Appendix
D shows an estimate of the tidal prism and flow at the mouth of Huckleberry Creek. The
average of the seasonal median fecal coliform concentrations (87.19 cfu/100 ml) for WBID 1259
and tidal flow calculated above (18.33 cfs) were used to estimate the fecal coliform load of
3.911E10 cfu/day.

Table 4.4. Average Daily Quantity of Internal Fecal Coliform
Loading into Huckleberry Creek -see Appendix B
for complete table.*

Nonpoint WBID 1286, WBID 1286, WBID 1286, Franklin
Source Huckleberry Creek Huckleberry Creek | Huckleberry Creek Count
Category at Moses Road at Mouth at Mouth y
. Fecal Coliform .
Fecal Coliform Load Fecal Coliform Percent Fecal Coliform
(CFU/day) (CII;GZ;’a : of Total Load (C'I;l‘jfcf'a :
y in WBID 1286 y
Livestock 0 0 0 0
Wildlife 7.029E11 6.0175E12 95.5 3.9209E14
Domestic 3.1006E10 2.6543E11 4.21 4.4667E13
Animals
Septic 2.8799E9 1.8320E10 0.29 4,1487E12
TOTAL 7.3681E11 6.3013E12 100.00 4.4091E14

* Table is summary of all nonpoint source categories in Appendix B.
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Chapter 5: DETERMINATION OF ASSIMILATIVE
CAPACITY

5.1 Determination of Loading Capacity

The methodology (Davis, 2004) used for this TMDL is the “load duration curve.” Also known as
the “Kansas Approach” because it was developed by the state of Kansas (Stiles, 2003), this
method has been well documented in the literature (Cleland, 2002, 2003), with improved
modifications used by EPA Region 4 (Davis, 2004). The method relates the pollutant
concentration to the flow of the stream to establish the existing loading capacity and the
allowable pollutant load (TMDL) under a spectrum of flow conditions, and then determines the
maximum allowable pollutant load and load reduction requirement based on the analysis of the
critical flow condition. Using this method, it takes four steps to develop the TMDL and establish
the required load reduction:

1. Develop the flow duration curve,

2. Develop the load duration curve for both the allowable load and existing loading,

3. Identify the five zones of flow on the duration curves (high, 0-10; moist, 10-40; mid-
range, 40-60; dry, 60-90; low, 90-100) and define the critical condition(s), and

4. Establish the needed load reduction by comparing the existing loading with the allowable
load under critical conditions (in this case, the 40" to 90™ percentile flows were used).

5.1.1 Data Used in the Determination of the TMDL

There are 3 sampling stations in WBID 1286 that have historical coliform observations for
Huckleberry Creek (Figure 5.1). The primary data collector of historical data was Biological
Research Associates (Whitfield, 2004; Young 2001), acting as a consultant for the City of
Apalachicola WWTF, which maintained routine sampling sites at the outfall to the wetland, mid-
wetland, and in Huckleberry Creek at Moses Road. These sites were sampled on a quarterly
basis from December 30, 1999, through October 19, 2003. Table 5.1 provides a brief statistical
overview of the observed data at these sites. Figure 5.2 shows the observed historical data
over time, and Appendix G contains the historical observations from the sites.

In addition to the historical data, the Department conducted numerous intensive surveys in
1995, 2003, and 2004. The Department installed a Campbell recording water level/flow gage on
Huckleberry Creek at Moses Road (FDEP Station 8807) on March 17, 2004. Table 5.2 and
Appendix H provide brief statistical overviews of these recent survey data. Figure 5.3 shows
the location of sites sampled during these surveys, and Figure 5.4 shows a graphical display of
the observations from these surveys. Graphs in Appendix G show fecal coliform in
Huckleberry Creek plotted versus river mile (x=0.0 miles is at Moses Road). During the October
26, 1995, survey, 4 of 7 samples were at or above 400 cts/100mL throughout the stream. On
June 17, 2003, 2 of 3 samples were above 400 cts/100mL, but only a limited portion of the
stream was sampled. On November 17, 2003, 2 of 4 samples (in the upper portion of the creek)
were above 400 cts/100mL. The surveys of December 15, 2003, March 23, 2004, and March
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31, 2004 did not have any exceedances. In general, the creek distribution of fecal values is
slightly higher near the headwaters.

Table 5.1. Statistical Table of Observed Historical Data for
Huckleberry Creek, WBID 1286

Geometric Minimum Maximum
Total Number of Mean of No. of Samples . .
WBID Concentration Concentration
Samples F.Col. >400 N/100ml (N/100ml) (N/100ml)
(N/100ml)
1286 42 109 13 1 5200

Figure 5.1. Historical Monitoring Sites in Huckleberry
Creek, WBID 1286
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Figure 5.2. Chart of Historical Observations for
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Figure 5.4. Recent Fecal Coliform Data for Huckleberry
Creek, WBID 1286
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Table 5.2. Statistical Table of Observed Recent Data from
the Department’s Intensive Surveys for
Huckleberry Creek
Total Number of Geometric Mean of Number of Minimum Maximum
WBID Samoles Fecal Coliforms Samples >400 Concentration Concentration
P (N/100mI) N/100ml (N/100ml) (N/100ml)
1286 17 265 7 6 5200

5.1.2 TMDL Development Process

A flow duration curve was developed for Huckleberry Creek at Moses Road (FDEP Station
8807) based on flow records from USGS gages at Telogia Creek at S.R. 20 (USGS 02330100),
located near Bristol, and at Huckleberry Creek at Moses Road (USGS 02359224) (see
Appendix H) (Figure 5.5). The record from Telogia Creek was used because the USGS gage
at Moses Road was only operational during a brief period from 1984 to 1988. Regression
analysis between the flows from each gage over this period showed that this site correlated with
an R? value of 0.2836. Since the Department’s gage was only operational since late March
2004, the drainage area ratio approach between Huckleberry Creek and Telogia Creek was
used to estimate the flow for Huckleberry at Moses Road and then develop a flow duration
curve for Huckleberry Creek.

Using the flows from this curve, a load duration curve for fecal coliform (Figure 5.6) was
calculated using the following equation:
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(observed flow cfs) x (conversion factor 2.45E07) x (state criterion 400 cfu) = (cfu/day
or daily load) (1)

The above equation yields the load duration curve or allowable load curve (Figure 5.6). The
fecal coliform load (CFU/day) was calculated using Equation 1 (above) by substituting the state
criterion with the measured value. Fecal coliform observations were then plotted, noting where
the samples were in relation to the allowable load curve (above or below the curve). Those
above the curve (Figure 5.6) are noted as exceedances to the state criterion and are indicated
by red triangles.

Figure 5.5.Flow Duration Curve for USGS Gage 02359224

Flow Duration Curve for Huckleberry Creek at Moses Rd.: 1/1/1978 - 1/1]2004
{using Telogia Creek flow scaled down by drainage area)

100

Daily Mean Flow (cfs)

1} 10 20 30 40 a0 60 70 a0 a0 100

Percent of Time Discharge is Equaled or Exceeded (T}
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Figure 5

.6. Total Fecal Coliform Observations and Load
Duration Curve with Line-of-Best-Fit
(Exponential Curve)
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Table 5.3. Observed Data for Calculating Exceedances to
the State Criterion for Huckleberry Creek, WBID

1286

Fecal Flow (cfs) using Fecal Fgcal

Coliform Sample Sa!“""e Telogia flow scaled Flow Rank Coliform Coliform
()

Station EID ULEe by Drainage Area (%) (cfu/100mL) SEET
(CFU/day)
6 01/31/82 0.75 61.1% 19 3.49E+08
6 02/28/82 0.9 51.1% 120 2.64E+09
6 03/31/82 0.8643 53.0% 46 9.73E+08
6 04/30/82 0.7071 64.5% 18 3.11E+08
6 05/31/82 3.0143 10.3% 244 1.80E+10
6 06/30/82 1.55 26.6% 30 1.14E+09
6 07/31/82 7.2857 2.0% 57 1.02E+10
6 08/31/82 0.6929 65.1% 36 6.10E+08
6 10/31/82 0.5643 77.1% 58 8.01E+08
6 11/30/82 0.7071 64.5% 345 5.97E+09
8807 10/26/95 1635 0.600 74.1% 140 2.06E+09
8807 12/06/95 1005 0.971 47.0% 200 4,75E+09
3 12/30/99 1115 0.600 74.1% 500 7.34E+09
3 03/31/00 1118 0.886 52.1% 2400 5.20E+10
3 06/16/00 1025 0.1857 99.8% 240 1.09E+09
D002 06/30/00 0.3643 94.0% 500 4.46E+09
3 09/08/00 940 0.9429 48.2% 300 6.92E+09
D002 09/30/00 0.5786 75.6% 300 4.25E+09
3 12/30/00 1408 1.9714 19.1% 240 1.16E+10
D002 12/31/00 1.3643 31.0% 240 8.01E+09
3 03/14/01 1150 2.9857 10.5% 130 9.50E+09
D002 03/31/01 1.8423 21.1% 1600 7.21E+10
3 06/08/01 1049 0.1571 100.0% 500 1.92E+09
D002 06/30/01 0.5423 80.1% 500 6.63E+09
3 09/20/01 1105 0.5714 77.1% 900 1.26E+10
D002 09/30/01 0.65 69.2% 980 1.56E+10
3 12/13/01 1130 0.5357 80.6% 1600 2.10E+10
D002 01/31/02 0.7214 63.3% 1600 2.82E+10
3 03/14/02 1133 2.0357 18.2% 300 1.49E+10
D002 03/31/02 0.85 54.4% 50 1.04E+09
D002 06/30/02 0.8 57.1% 130 2.54E+09
3 12/04/02 1110 0.6857 66.1% 18 3.02E+08
D002 12/31/02 1.2143 36.0% 18 5.35E+08
3 06/04/03 838 0.7929 57.6% 5200 1.01E+11
D002 06/30/03 0.9786 46.3% 5.2 1.25E+08
3 08/13/03 848 5.8929 3.2% 6 8.65E+08
D002 08/31/03 1.5643 26.2% 55 2.10E+09
3 10/19/03 810 0.5571 78.6% 20 2.73E+08
D002 10/31/03 1.5786 25.9% 40 1.54E+09
8807 11/17/03 0.5071 83.4% 1600 1.99E+10
8807 12/15/03 1.6143 25.1% 160 6.32E+09
D002 03/31/04 0.5643 77.1% 200 2.76E+09

25

Florida Department of Environmental Protection




Values on the load duration curve can generally be grouped by hydrologic conditions to identify
the most likely potential sources. Exceedances falling into the 11" through 40™ percentile flows
are typically associated with moist conditions when stormwater loads are the most likely source,
and exceedances falling in the 61 through 90" percentiles are typically associated with dry
conditions when point sources are likely the dominant source (Figure 5.7 and Table 5.4). The
plotted data show that most of the exceedances occur under mid-range to dry conditions.

Figure 5.7. Loading Curve Showing Hydrologic Conditions
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To determine the loading capacity, a trend-line of best-fit was applied through the exceedances
(Figure 5.6). The best-fitting trend line was determined by evaluating different functions until
the highest R?value was found. In this case, an exponential function was determined to be the
best fit, and took the following form:

(2) Y= (4.390 E+11)*(EXP(-4.631E-02*X)), where
Y= Fecal Coliform Load (cfu/day) and x= % duration interval

This exponential function (Equation 2) was then used to predict the existing loads by
substituting different percentile numbers (10" to 90", incremented by 5, see Table 5.4, Column
1) for x. The result yields a range of predicted loads within each 5" percentile of the flow record
(Table 5.4, Column 3). The percent reduction in loading needed for compliance with the state
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criterion for a given 5™ percentile of the flow record was then calculated for each estimated load.
This calculation involved both the allowable load and predicted loads previously computed
(Table 5.4, Columns 2 and 3, respectively). Using percentile increments of 5 over the flow
range with exceedances (ranging from 40 — 90, see Table 5.4), the needed reduction of daily
load was computed using the following equation:

(predicted load) — (allowable load)
(predicted load) X 100 (3)

The percent reduction in loading needed for compliance with the state criterion was then
calculated as the median percent reduction over the range of flows where exceedances
occurred (40™ to 90™), which is 68.33 percent. Similarly, the loading capacity was established
as the median allowable load over the range of flows where exceedances occurred, which is
6.850E + 09 CFU/day.

5.2.3 Critical Conditions/Seasonality

To ensure that this TMDL adequately addresses exceedances during all flow conditions, the
TMDL was based on the reduction needed for the critical conditions. Based on the load
duration curve, the critical conditions for Huckleberry Creek are the mid-range to dry range
flows, which is the range of flows when the exceedances occurred. Over these flow conditions,
a 68.33 percent reduction in coliform levels is needed to reach the coliform criterion.

27
Florida Department of Environmental Protection



Table 5.4. Table for Calculating Needed Reduction and
Loading Capacity

Florida Department of Environmental Protection

g:;cselr_‘;:df Allowable Load | Predicted Load | 92 Reduction
Exceeded (#colonies/day) (#colonies/day) Compliance
40 1.090E+10 6.885E+10 84.16
45 9.856E+09 5.462E+10 81.95
50 8.948E+09 4.333E+10 79.35
55 8.178E+09 3.437E+10 76.21
60 7.480E+09 2.727E+10 72.57
65 6.850E+09 2.163E+10 68.33
70 6.221E+09 1.716E+10 63.75
75 5.732E+09 1.361E+10 57.89
80 4.753E+09 1.080E+10 55.98
85 4.194E+09 8.567E+09 51.04
90 3.425E+09 6.796E+09 49.60
Median: 6.850E+09 2.163E+10 68.33
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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. A TMDL is expressed as the sum of all
point source loads (Waste Load Allocations, or WLAS), honpoint source loads (Load Allocations,
or LAs), and an appropriate margin of safety (MOS), which 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 WI-AsNPDES 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 best management
practices (BMPs).

This approach is consistent with federal regulations (40 CFR § 130.2[l]), which state that TMDLs
can be expressed in terms of mass per time (e.g., pounds per day), toxicity, or other
appropriate measure. TMDLs for Huckleberry Creek are expressed in terms of CFU/day,
percent reduction and concentration, and represent the maximum daily fecal load the river can
assimilate and maintain the fecal coliform criterion (Table 6.1). It should be noted that the LA is
the same as the TMDL (6.859E + 09 CFU/day) because the WLA (the load expected from the
WWTF) was not subtracted from the loading capacity. The WLA was not subtracted from the
loading capacity because the flow duration curve, based on which the loading capacity and LA
were determined, did not include the flow from the WWTF. As described in Chapter 5, flows for
Huckleberry Creek were estimated using drainage area ratios, which did not take WWTF flow
into account.
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Table 6.1. TMDL Components for Huckleberry Creek

WLA
TMDL LA Percent
it CERTEE (colonies/day) Wastewater NPDES (colonies/day) | Reduction 98
(count/100 mL) Stormwater
1286 at Fecal Meet Permit
Moses : 6.850E +09 Concentration NA 6.850E +09 68.33 Implicit
Coliform -
Road Limits

6.2 Load Allocation (LA)

Based on a loading duration curve approach similar to that developed by Kansas (Stiles, 2003),
a fecal coliform reduction of 68.33 percent is needed from nonpoint sources. 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

The City of Apalachicola WWTF is required to meet all water quality as a condition of their
permit, including all three components of the fecal coliform criterion. This facility, and any future
discharge permits issued within the Huckleberry Creek watershed, will be required to meet the
state Class Il criterion for fecal coliform, and therefore will not be allowed to exceed 200
counts/100 mLas a monthly average, 400 more than 10 percent of the time, or 800 counts/100
mL at any given time.

6.3.2 NPDES Stormwater Discharges

Not applicable.

6.4 Margin of Safety

Consistent with the recommendations of the Allocation Technical Advisory Committee (Florida
Department of Environmental Protection, February 2001), an implicit margin of safety (MOS)
was used in the development of this TMDL. An implicit MOS was provided in the TMDL by not
allowing any exceedances of the state criterion, even though intermittent natural exceedances
of the criterion would be expected and would be taken into account when determining
impairment. The TMDL also provides an implicit MOS because it does not take decay/die-off
into account, and the coliform load from the WWTP is expected to decrease as it moves
downstream in Huckleberry Creek. Table 6.2 illustrates how the concentraion (and load) of the
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Apalachicola STP effluent is expected to be reduced by decay as it moves toward the mouth of
Huckleberry Creek.

It should be noted that the measured exceedances in Huckleberry Creek may have been due, at
least in part, to discharges from the Apalachicola WWTF. However, the required reductions in

nonpoint source fecal coliform loading did not take this into account because there was

insufficient information about the timing of observed downstream exceedances and effluent
violations. As such, the LA may be overly stringent.

TMDL development and implementation is an iterative process, and this TMDL will be re-
evaluated during the BMAP development process and subsequent watershed management
cycles. The city of Apalachicola is conducting a Water Quality—Based Effluent Limitation
(WQBEL) study as part of its renewal application for the WWTP, and this study, along with
monitoring that will be conducted by the Department, will provide valuable information about
coliform levels in the watershed. The Department recognizes that it may be appropriate to
revise the TMDL in the future when this additional information has been collected and analyzed.

Table 6.2. Estimated Decay Rates of Coliforms for
Permitted Dischargers in the Watershed

Distance to Distance to Estimated Initial Coliform
- willlE WBID 1286 Lz i Coefficient2 |Concentration of e Percent Reduction
Facility at Moses through . WBID 1286
at Mouth (1/days) Coliforms3 from Decay
Road (miles) Segment (cts/100mL) Boundary
(miles) (days)1 (cts/100mL)
Apalachicola 0 3.38 2.065 1.0 400 50.70 87.33%

STP

! Estimated velocity in tidal zone V =0.1 fps * 16.3634= 1.636 mi/day.

T=D/V = 3.38/1.636 = 2.064 days
Exp (-KT) = 0.1267

A

2 Coefficients used are from the EPA document "Protocol for Developing Pathogen TMDLs" and Chapra, 1997.

® Maximum daily value. The monthly average value is 200 cts/100mL.

% Based on the state criterion geometric mean of 1,000 counts/100ml.
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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 Apalachicola—Chipola Basin. 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:

o Appropriate allocations among the affected parties,

e A description of the load reduction activities to be undertaken,

¢ Timetables for project implementation and completion,

¢ Funding mechanisms that may be utilized,

e Any applicable signed agreement,

e Local ordinances defining actions to be taken or prohibited,

¢ Local water quality standards, permits, or load limitation agreements, and

e Monitoring and follow-up measures.

It should be noted that the measured exceedances in Huckleberry Creek may have been due, at
least in part, to discharges from the Apalachicola WWTF. However, the required reductions in
nonpoint source fecal coliform loading did not take this into account because there was
insufficient information about the timing of observed downstream exceedances and effluent
violations. As such, the LA may be overly stringent.

TMDL development and implementation is an iterative process, and this TMDL will be re-
evaluated during the BMAP development process and subsequent watershed management
cycles. The city of Apalachicola is conducting a Water Quality—Based Effluent Limitation
(WQBEL) study as part of its renewal application for the WWTP, and this study, along with
monitoring that will be conducted by the Department, will provide valuable information about
coliform levels in the watershed. The Department recognizes that it may be appropriate to
revise the TMDL in the future when this additional information has been collected and analyzed.
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Appendices

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 honpoint 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 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 study was
conducted.

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 five 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 fifteen 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 2 of the NPDES Program will expand the need for
these permits to construction sites between one and five acres, and to local governments with
as few as 10,000 people. These revised rules require 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 re-opener clause that allows
permit revisions to implement TMDLSs once they are formally adopted by rule.
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Appendix B: Summary of Land Use Loads by Category

Land use Level 1 categories were used as a basis for calculating expected source loads of fecal
and total coliform. Human census data from 1990 and 2000 were used for population
information, sewage and septic tank percentages and number of households. Septic tank
census data were obtained from the Florida Department of Health (FDOH) Web site. Additional
information on geographic septic tank distribution was obtained from Department and FDOH
reports. In general, septic tank and repair lists are only available by county by year for the past
30 years. The cumulative number of tanks has not been adjusted by the number abandoned,
disconnected, or dismantled. Only 1 year of data is available for this information. GIS data
linking septic tanks with latitude-longitude are not yet available for each county. These data
were used in a TMDL study of Lake Lafayette. The author is pursuing the link of septic tank
permits (by street address) to lat-long coordinates to distribute tanks by WBIDs and other basin
delineations.

Animal census data were calculated from the American Veterinary Association Web site.
Livestock Census Data were obtained from the U.S. Department of Agriculture Web site.

Wildlife census data were obtained from reports by the Florida Fresh Water Fish and Wildlife
Commission and Florida Department of Agriculture and Consumer Services, and from previous
TMDL studies conducted by the EPA and Georgia EPD.
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Appendix C: Summary of Permitted Point Source Loads and
Decay Rates

The major permitted point sources in the Florida portion of the Apalachicola—Chipola Basin have
been summarized in a spreadsheet. The maximum design flow and location were tabulated for
each facility from Department permit data and the Apalachicola—Chipola Basin Status Report.
An assumed maximum daily permit limit of fecal coliform = 400 CFU/100ml was assigned to
each facility even though some permits were designed around the 800 CFU/100 ml daily limit.
The loads in CFU/day were then computed at the outfall locations.

River mile locations on the main river and tributaries were assigned based on U.S. Army Corps
of Engineers published river miles (U.S. Army Corps of Engineers, 1985), previous Department
reports (Wieckowicz, 1995, 2000), or derived from maps as needed. The total distance from
each facility to the mouths of each tributary and the Apalachicola River was measured from
maps.

The travel time from each facility to the mouth of the Apalachicola River was computed from the
average velocity of the Apalachicola River for various flow conditions. A logarithmic velocity-
flow correlation was established from historical U.S. Geological Survey (USGS) records (U.S.
Geological Survey, 2004) as follows:

V = o Q" where,

Ln (V) =Lna + B (Ln (Q)),
V = fps, and

Q= cfs.

This equation was used to calculate the velocity for the Q10th%tile (high flow), Q50th%tile, and
Q90th%tile (low flow) at the USGS gage Apalachicola River at Blountstown (02358700). Where
Q10th% is the flow that is exceeded 10 percent of the time.

The decay rate K, or Kb (1/day) of fecal coliform is defined in several literature sources (Chapra,
1997; EPA, 2001) as:

Kb =(0.8+0.02*S) * (1.07 **(T-20)) + (a*10)/(Ke/H)*(1-exp(-Ke*H))+ Fp* (Vs/H), where
S = salinity (ppt),
T = temperature (°C),
o = constant,
10 = surface light energy (ly/hr),
Ke = light extinction coefficient (1/m),
H = depth of water (m),
Fp = fraction of bacteria attached to suspended solids, and
Vs=solids settling velocity (m/day).

This shows that bacterial decay is a function of the salinity, temperature, light, depth, suspended
solids, and settling rate. Given that seawater has a salinity S of 30-35 ppt, the base rate for
freshwater decay of 0.8/day is increased to 1.4/day. Consequently, it can be seen that

46
Florida Department of Environmental Protection



increased light and settling will increase water column decay rates. However, bacteria in
sediments not exposed to light may remain for some time. Recent published reports (Fujioka,
2004) state that “Fecal indicator bacteria (fecal coliforms, E. coli, enterococci) can multiply and
persist in soil, sediment, and water in some tropical/subtropical environments (Hawaii, Guam,
Puerto Rico, south Florida).”

The loss function exp (-Kb* T) was then computed for each facility to compute the fecal load
delivered to the mouth of the Apalachicola River, and then to Apalachicola Bay.
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Appendix D; Summary of Measured External Loads and Decay

Rates
EXTERMAL LOADS TO TIDAL RIVER
FRiOM
WWBID & ME WWBID MAME
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Appendix E: Summary of Effluent Data, Apalachicola STP, FL
0038857

Effluent data from the FDEP database WAFR and paper files are summarized below.

Telogia . .

Sttion | Date | Average Flow | SreeK DS | “orage | "l |G Daityax | ASSL LS
(mgd) (cfs) (cts/100mL) | (cts/100mL) (cts/100mL)
001-1 1/31/89 0.718 62 15.00 200 240 800
001-1 2/28/89 0.729 89 3.00 200 130 800
001-1 3/31/89 0.875 129 2.00 200 130 800
001-1 4/30/89 0.784 61 2.00 200 800
001-1 5/31/89 0.750 62 2.00 200 2 800
001-1 6/30/89 1.100 175 3.30 200 8 800
001-1 7/131/89 0.909 173 2.00 200 2 800
001-1 8/31/89 0.764 164 3.00 200 130 800
001-1 9/30/89 1.020 110 132.00 200 240 800
001-1 10/31/89 1.060 87 25.00 200 160 800
001-1 11/30/89 0.948 294 20.30 200 240 800
001-1 12/31/89 1.210 182 5.40 200 110 800
001-1 1/31/90 1.050 208 4.45 200 110 800
001-1 2/28/90 1.030 208 17.00 200 330 800
001-1 3/31/90 1.040 337 330 800
001-1 4/30/90 0.848 122 350 800
001-1 5/31/90 0.667 57 540 800
001-1 6/30/90 0.519 47 540 800
001-1 7/31/90 0.649 49 33 800
001-1 8/31/90 0.540 60 33 800
001-1 9/30/90 0.529 57 8 800
001-1 10/31/90 0.561 35 1600 800
001-1 11/30/90 0.593 66 2 800
001-1 12/31/90 0.538 54 170 800
001-1 1/31/91 1.184 2960 2400 800
001-1 2/28/91 1.165 160 2 800
001-1 3/31/91 1.398 548 1600 800
001-1 4/30/91 1.387 184 170 800
001-1 5/31/91 1.414 736 2400 800
001-1 6/30/91 1.030 290 23 800
001-1 7/131/91 1.470 277 8 800
001-1 8/31/91 1.290 180 8 800
001-1 9/30/91 1.060 92 2400 800
001-1 10/31/91 0.891 78 33 800
001-1 11/30/91 0.677 81 2400 800
001-1 12/31/91 0.575 93 2 800
001-1 1/31/92 0.740 564 <2 800
50

Florida Department of Environmental Protection




Telogia . .

Sttion | Date | Average Fow | SrooK DY | “aorage | "l |G Daityax | A5 LES
(mgd) (cfs) (cts/100mL) | (cts/100mL) (cts/100mL)
001-1 2/29/92 1.200 213 220 800
001-1 3/31/92 0.979 155 79 800
001-1 4/30/92 0.834 81 79 800
001-1 5/31/92 0.586 117 2 800
001-1 6/30/92 0.636 167 2 800
001-1 7131/92 0.571 118 2 800
001-1 8/31/92 0.834 214 <2 800
001-1 9/30/92 0.750 119 <2 800
001-1 10/31/92 1.080 89 <2 800
001-1 11/30/92 1.050 181 70 800
001-1 12/31/92 0.719 126 <2 800
001-1 1/31/93 0.992 252 <2 800
001-1 2/28/93 0.838 320 <2 800
001-1 3/31/93 0.980 482 >2 800
001-1 4/30/93 0.727 111 <2 800
001-1 5/31/93 0.547 74 <2 800
001-1 6/30/93 0.511 228 <2 800
001-1 7/131/93 0.554 56 <2 800
001-1 8/31/93 0.580 252 2 800
001-1 9/30/93 0.729 45 <2 800
001-1 10/31/93 0.591 130 <2 800
001-1 11/30/93 0.896 78 2 800
001-1 12/31/93 0.873 94 4 800
001-1 1/31/94 0.945 1050 8 800
001-1 2/28/94 1.030 115 <2 800
001-1 3/31/94 1.200 516 2 800
001-1 4/30/94 0.738 155 2 800
001-1 5/31/94 0.597 117 <2 800
001-1 6/30/94 0.953 181 2 800
001-1 7131/94 1.360 265 <2 800
001-1 8/31/94 1.910 200 79 800
001-1 9/30/94 1.490 164 2400 800
001-1 10/31/94 1.600 335 920 800
001-1 11/30/94 0.709 559 130 800
001-1 12/31/94 0.561 188 920 800
001-1 1/31/95 0.659 147 2 800
001-1 2/28/95 128 2 800
001-1 3/31/95 0.639 364 <2 800
001-1 4/30/95 0.744 91 <2 800
001-1 5/31/95 0.730 66 79 800
001-1 6/30/95 0.928 78 >2400 800
001-1 7131/95 0.621 111 <2.0 800
001-1 8/31/95 1.010 58 2 800
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Telogia . .

Sttion | Date | Average Fow | SrooK DY | “aorage | "l |G Daityax | A5 LES
(mgd) (cfs) (cts/100mL) | (cts/100mL) (cts/100mL)
001-1 9/30/95 0.576 51 <2 800
001-1 10/31/95 0.589 97 12 800
001-1 11/30/95 0.647 151 12 800
001-1 12/31/95 0.725 112 <2 800
001-1 1/31/96 0.673 125 <2 800
001-1 2/29/96 0.772 136 <2 800
001-1 3/31/96 0.933 770 <2 800
001-1 4/30/96 0.947 371 <2 800
001-1 5/31/96 0.664 145 2 800
001-1 6/30/96 0.502 53 <2 800
001-1 7131/96 0.625 78 <2 800
001-1 8/31/96 0.919 154 <2 800
001-1 9/30/96 0.829 198 <2 800
001-1 10/31/96 1.500 96 <2.0 800
001-1 11/30/96 0.760 99 <2 800
001-1 12/31/96 0.823 124 <2 800
001-1 1/31/97 0.816 180 <2 800
001-1 2/28/97 0.952 280 <2 800
001-1 3/31/97 0.687 97 <2 800
001-1 4/30/97 0.626 1000 <2 800
001-1 5/31/97 0.564 129 2 800
001-1 6/30/97 0.496 163 2 800
001-1 7131/97 0.587 103 <2 800
001-1 8/31/97 0.954 70 <2 800
001-1 9/30/97 0.572 104 <2 800
001-1 10/31/97 0.547 251 <2 800
001-1 11/30/97 0.800 567 <2 800
001-1 12/31/97 0.878 214 <2 800
001-1 1/31/98 1.380 170 <2 800
001-1 2/28/98 1.670 748 <2 800
001-1 3/31/98 1.59 170
001-1 4/30/98 0.714 107 <2 800
001-1 5/31/98 0.505 97 <2 800
001-1 6/30/98 0.462 51 <2 800
001-1 7/131/98 0.466 138 <2 800
001-1 8/31/98 0.499 56 <2 800
001-1 9/30/98 1.900 3710 4 800
001-1 10/31/98 0.968 106 2 800
001-1 11/30/98 0.546 101 800
001-1 12/31/98 0.472 123 800
001-1 1/31/99 0.573 123 0 800
001-1 2/28/99 0.638 102 800
001-1 3/31/99 0.636 77 <2 800
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Telogia . .

Sttion | Date | Average Fow | SrooK DY | “aorage | "l |G Daityax | A5 LES
(mgd) (cfs) (cts/100mL) | (cts/100mL) (cts/100mL)
001-1 4/30/99 0.514 53 <2 800
001-1 5/31/99 0.558 74 <2 800
001-1 6/30/99 0.558 188 <2 800
001-1 7131/99 0.473 76
001-1 8/31/99 0.558 62
001-1 9/30/99 0.567 80
001-1 10/31/99 0.715 61
001-1 11/30/99 0.604 73
001-1 1/31/00 0.558 101
001-1 2/29/00 0.535 167
001-1 3/31/00 0.557 124
001-1 4/30/00 0.511 90
001-1 5/31/00 0.418 24
001-1 6/30/00 0.711 51
001-1 7/31/00 0.759 50
001-1 8/31/00 0.716 28
001-1 9/30/00 2.080 81
001-1 10/31/00 0.927 48
001-1 11/30/00 0.781 92
001-1 12/31/00 0.755 191
001-1 1/31/01 0.689 76
001-1 2/28/01 0.561 47
001-1 3/31/01 1.193 258
001-1 4/30/01 0.770 40
001-1 5/31/01 0.497 25
001-1 6/30/01 0.711 76
001-1 7/31/01 1.020 402
001-1 8/31/01 1.570 84
001-1 9/30/01 0.784 91
001-1 10/31/01 0.514 69
001-1 11/30/01 0.333 85
001-1 12/31/01 0.387 65
001-1 1/31/02 0.272 101
001-1 2/28/02 0.576 82
001-1 3/31/02 0.696 119
001-1 4/30/02 0.457 82
001-1 5/31/02 0.330 66
001-1 6/30/02 0.481 112
001-1 7/31/02 0.501 130
001-1 8/31/02 0.459 52
001-1 9/30/02 0.357 134
001-1 10/31/02 0.322 299
001-1 11/30/02 0.292 102
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WWTP Monthly Cr-tl;t:II?gDI:il FC 30 Day Associated FC Daily Max Associated
Station Date Average Flow Mean Flovel, Average Limit (cts/1 0¥)mL) Limit
(mgd) (cfs) (cts/100mL) | (cts/100mL) (cts/100mL)

001-1 12/31/02 0.281 170

001-1 1/31/03 0.272 105

001-1 2/28/03 0.306 1450

001-1 3/31/03 0.369 249

001-1 4/30/03 0.271 109

001-1 5/31/03 0.259 81

001-1 6/30/03 0.378 137

001-1 7/31/03 0.372 397

001-1 8/31/03 0.323 219

001-1 9/30/03 0.342 77

001-1 10/31/03 0.315

001-1 11/30/03 0.304

001-1 12/31/03 0.292

001-1 1/31/04 0.276

001-1 2/29/04 0.317

001-1 3/31/04 0.271

001-1 4/30/04 0.261

above 800 cts/100mL
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Appendix F: Summary of Photos and News Articles

Digital photos of the Huckleberry Creek watershed are presented below.
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FDEP Station 8810: Huckleberry Creek at RR (upstream view)
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FDEP Station 8810: Huckleberry Creek at RR (downstream side of bridge)
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Appendix G: Historical Summary of Huckleberry Creek Data

Historical data collected in the Huckleberry Creek watershed are summarized below.

Fecal Coliform v. River Miles: Huckleberry Creek
FDEP Surveys From 1995-2004
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Graphs of individual surveys follow:
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Fecal Coliforms v. River Miles: Huckleberry Creek
10/26/1995 FDEP Survey
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Fecal Coliform v. River Miles: Huckleberry Creek
6/17/2003 FDEP Survey
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Fecal Coliform v. River Miles: Huckleberry Creek
1211512003 FDEP Survey
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Fecal Coliform v. River Miles: Huckleberry Creek
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Fecal Coliform v. River Miles: Huckleberry Creek
3/31/2004 FDEP Survey
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Appendix H: USGS and FDEP Gage and Flow Data

Historical data collected in the Huckleberry Creek watershed are summarized below.

Telogia Creek | Huckleberry Creek Correlation

v =1.759% - 9.7024
R=0.2836

« USGE gauge flows

4 FDEP measured
flows

—Linear (USGS
gauge flows)

LN  {cfs) USGS 02359224 (Huckleberry Crk)

-10 T T T T T

3 4 5 B 7 ]
LN Q (cfs) USGS 02330100 (Telogia Crk)
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Appendix I: Ground Water Data in the Apalachicola—Chipola

Basin

A map of groundwater monitoring sites is presented below, along with a table of related

statistics.

AlINetworks->'APALACHICOLA - CHIPOLA'->CONFINED/UNCONFINED AQUIFER-> BIOLOGICAL

Parameter Name

Coliform, Fecal

Coliform, Total (MF)

Coliform, Total

Enterococci,

Escherichia coli,

(MF) (MPN) Membrane Filter | Membrane Filter
Parameter Code 31616 31501 31507 31649 31648
Units #/100ml #/100ml #/100ml #/100ml #/100ml
Total Wells 92 48 47 58 48
Number BDLs 83 43 35 55 47
Number MCL/GCL Exceedances N/A 5 9 N/A N/A
Percent MCL/GCL Exceedances N/A 10.42% 19.15% N/A N/A
Minimum 0 0 1 0 0
1st Quartile 0 0 1 0 0
Median 0 0 1 0 0
3rd Quartile 0 0 15 0 0
Maximum 850 70 30 42 2
Interquartile Range 0 0 0.5 0 0
Mean 10.17 3.71 3.26 0.83 0.04
Standard Deviation 88.68 12.94 591 5.53 0.29
Relative Standard Deviation 871.70% 348.80% 181.70% 668.40% 692.80%
Standard Error 9.25 1.87 0.86 0.73 0.04
Variance 7864.32 167.32 34.98 30.6 0.08
Coefficient of Skewness 344.2 860.1 1144 448.8 433
Individual Results
QA Results
Number Risk Indicators 7 N/A N/A 3 1
Percent Risk Indicators 7.61% N/A N/A 5.17% 2.08%
Number SRA Indicators 1 0 0 0 0
Percent SRA Indicators 1.09% 0.00% 0.00% 0.00% 0.00%
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Appendix J: Modeling Studies in the Apalachicola—Chipola
Basin

The Level Il WQBEL study (Young, 2000) will develop a model of tidal flushing in Huckleberry
Creek based on cross-section and elevation data collected in the spring and summer of 2004.
Previous modeling studies of Apalachicola Bay (Huang, 1997) and Apalachicola River (U.S.
Army Corps of Engineers, 1999) did not extend their model boundaries to include the
Huckleberry Creek system.

A sample simulation of total coliform (TC) concentration in Apalachicola
Bay using 3D EFDC and WASP engine. Assume loading 100 (nun/100 ml)
loading from Apalachicola River and Carrabelle River.
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