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Executive Summary

Long Branch (WBID 3030) is a tributary to the Big Econlockhatchee (Econ) River and is located in east central Orange County, Florida.  The Long Branch watershed is generally bounded on the west by the Big Econ River, to the south by the Wedgefield Subdivision, and to the east and north by SR 50.  The watershed is entirely within unincorporated Orange County, including a small portion of the community of Bithlo.  The watershed comprises approximately 4,511 acres. Land use in the watershed is dominated by agriculture, forest, open land, and wetlands.  Combined, these account for more than 78 percent of the watershed. 
In addition to being entirely within unincorporated Orange County, there are a number of publicly owned lands within the watershed.  Both the County and the St. Johns River Water Management District (SJRWMD) own a number of parcels, including Long Branch Park, Hal Scott Preserve, regulatory easements and conservation easements, totaling approximately 1,520 acres.  Thus, roughly 34 percent of the watershed is in public ownership.  

The purpose of this Basin Management Action Plan (BMAP) is to address Total Maximum Daily Loads (TMDLs) in the Long Branch watershed.  TMDLs are water quality restoration targets established for waterbodies that do not meet state water quality standards.  TMDLs establish the maximum amount of specific pollutants that a waterbody can assimilate while maintaining its designated uses.  All waterbodies in the Long Branch Watershed are Class III, “maintaining its designated use,” which means that these waterbodies must have suitable water quality for recreational use and for the propagation and maintenance of a healthy, well-balanced population of fish and wildlife.
What We Know About the Long Branch Watershed

· Elevated coliform counts are regularly observed in the north tributary, south tributary, and main stem of Long Branch throughout the year.  

· The lowest average concentration and frequency of exceedance of bacteria were observed at site 21 FLCEN 20010395.  This is a downstream site on the main stem of Long Branch just prior to its discharge into the Econ.

· Exceedance frequencies for fecal coliforms and dissolved oxygen (DO) in the north tributary, south tributary, and Long Branch main stem are shown in Table ES-1.  The main stem station showed the fewest exceedances for fecal coliform, followed by the south tributary, then north tributary.  This pattern held for the average concentrations as well.  For DO, the main stem station showed the most exceedances, followed by the south tributary.  The best DO conditions were observed in the north tributary.  This pattern is also consistent for average DO concentrations.
· The Long Branch system is characterized by intermittent flow.  
Table ES-1: Long Branch Water Quality Data Summary

	Tributary
	Parameter
	State Water Quality Standard
	Number of Samples Collected in Tributary
	Frequency of Exceedance (%)
	Average Concentration

	North Tributary 
	Fecal Coliform
	400 cfu/100ml
	20
	85
	3,567 cfu/100ml

	North Tributary 
	Dissolved Oxygen
	5 mg/l
	20
	60
	5.2 mg/l

	South Tributary 
	Fecal Coliform
	400 cfu/100ml
	20
	65
	606 cfu/100ml

	South Tributary 
	Dissolved Oxygen
	5 mg/l
	20
	85
	2.1 mg/l

	Main stem
	Fecal Coliform
	400 cfu/100ml
	9
	11
	196 cfu/100ml

	Main stem
	Dissolved Oxygen
	5 mg/l
	9
	100
	1.6 mg/l


Key Unknowns about Water Quality in Long Branch

· The extent to which regrowth of bacteria occurs in stream sediments is unknown.

· Because the Long Branch system is characterized by intermittent flow, Orange County coordinated their sampling efforts to coincide with rainfall events so that there was sufficient flow in the system for sample collection.  However, the extent to which this could have skewed sampling results to show higher coliform counts is unknown.
· The relationship between flow and water quality remains unclear.
Source Identification and Management Actions

The Long Branch dissolved oxygen and fecal coliform bacteria TMDLs were adopted in 2006.  Since the adoption of these TMDLs, Orange County has put forth significant effort to identify and isolate the source(s) contributing to both the DO and fecal coliform impairment.  These source identification efforts are summarized as management actions in Table ES-2.  To date, the County has been unsuccessful in identifying exact sources due to lack of flow in the Long Branch system as well as inconclusive sampling results.  Therefore, several management actions in the BMAP will address further investigation of pollutant sources. 
In parallel with the ongoing source identification efforts, the County has committed to a suite of management actions that will help decrease coliform and nutrient loads to Long Branch.  These pollution prevention actions are summarized in Table ES-2.  Despite the uncertainty regarding specific pollutant sources, these pollution prevention activities are applicable to common sources of fecal coliforms and nutrients in a watershed such as Long Branch.
Table ES-2: Summary of Long Branch BMAP Management Actions

	Type
	Description

	Source Investigation


	· Hydrologic Monitoring

· Sanitary Survey

· Optical Brightener Testing

· Source-Specific Water Quality Monitoring

	Pollution Prevention
	· MS4 program implementation

· Econ River Protection Program

· Orange County Parks Phosphorus Fertilizer Removal

· Pollution Abatement Swale Design Criteria


Anticipated Benefits
The benefits of all management actions proposed in this BMAP are qualitative.  As exact pollutant sources have not yet been identified, there are no data available to quantify anticipated nutrient loading reductions associated with BMAP activities as is typically done for other watersheds.

The anticipated benefits of BMAP implementation are summarized in Table ES-3. 

Table ES-3: Anticipated Benefits of Long Branch BMAP Implementation

	Management Action
	Benefits

	Hydrologic Monitoring
	Enhanced understanding of the relationship between flow and water quality to support future management actions.

	Sanitary Survey
	Identify specific onsite wastewater systems that have a confirmed or highly likely impact on Long Branch.  These systems will then be prioritized for landowner contacts and remediation to limit the discharge of pollutants.

	Optical Brightener Testing
	Confirmation of anthropogenic pollutant sources.

	Water Quality Monitoring and Field Visits at SpeedWorld
	Continued investigation of the possibility of high-intensity, low-frequency coliform discharges.

	Phase I MS4* program implementation
	Enhanced public awareness of pollutant sources and impacts, more accurate information regarding infrastructure to improve maintenance, and the identification and elimination of illicit discharges, all of which limit the discharge of pollutants in stormwater.

	Econ River Protection Program
	Enhanced stormwater treatment requirements.

	Orange County Parks Phosphorus Fertilizer Removal
	Reduced input of nutrients that can lower DO concentrations.

	Pollution Abatement Swale Design Criteria
	Reduced input of nutrients that can lower DO concentrations.


* MS4 = Municipal Separate Storm Sewer System

BMAP Cost and Timeframe

BMAP management actions that were developed specifically to address this TMDL cost approximately $50,000.  This includes hydrologic measurements, a sanitary survey, and an optical brightener study, with funding to be provided by Orange County.  A suite of additional ongoing management actions are also included in the BMAP, such as the County municipal stormwater permit program, public education, agricultural best management practices, environmental resource permitting, etc.  These programs are implemented at a scale broader than the Long Branch watershed.  Thus, costs associated with their implementation were not estimated. 
BMAP Follow-up

Orange County will track its implementation efforts and monitor water quality in Long Branch to ensure that the BMAP is carried out and to measure its effectiveness.  If improving trends in coliforms and DO are not observed over time, the BMAP will be revisited and additional management actions employed.  The source identification and research type of management actions will inform this evaluation process.

Order Adopting the Long Branch Basin Management Action Plan

<INSERT>
Chapter 1 : Water Quality Restoration Framework
1.1 Foundation of Florida’s Water Quality Restoration Program

1.1.1 Water Quality Standards

Florida's water quality standards are designed to ensure that our waters can be used for their designated purposes, such as drinking water, recreation, and agriculture.  Currently, most surface waters in Florida are categorized as Class III waters, which means they must be suitable for recreation and must support the propagation and maintenance of a healthy, well-balanced population of fish and wildlife.  Other designated use categories are shown in Table 1‑1.

Under section 303(d) of the federal Clean Water Act, every two years each state must identify its “potentially impaired” waters, including estuaries, lakes, rivers, and streams, that do not meet their designated uses and are not expected to improve within the subsequent two years.  The Florida Department of Environmental Protection (DEP) is responsible for developing this “303(d) list” of impaired waters.

Table 1‑1:   Designated Use Attainment Categories for Florida Surface Waters 

	Category
	Description

	  Class I *
	Potable water supplies

	  Class II *
	Shellfish propagation or harvesting

	Class III
	Recreation, propagation and maintenance of a healthy, well-balanced population of fish and wildlife

	Class IV
	Agricultural water supplies

	Class V
	Navigation, utility, and industrial use (no current Class V designations)


* Class I and II waters include the uses of the classifications below them.
1.1.2 Verified Impairments and Total Maximum Daily Loads

Florida's 303(d) list identifies hundreds of water segments that fall short of water quality standards.  The three most common water quality concerns are coliforms, nutrients, and oxygen demanding substances.  These listed water segments are candidates for more detailed assessments of water quality to determine whether they are impaired according to state statutory and rule criteria.  Waterbodies that are potentially impaired are identified on the DEP’s Planning List.  Based on this Planning List, further water quality sampling occurs to verify these impairments.  Using this data, waterbodies on the Planning List are evaluated to identify the subset that is impaired for individual water quality parameters.  This Verified List of Impaired Waters identifies those waterbodies for which DEP will develop and adopt Total Maximum Daily Loads (TMDLs) and the schedule on which TMDLs will be developed.  A TMDL is the maximum amount of a specific pollutant that a waterbody can assimilate while maintaining its designated uses.  Long Branch (Waterbody Identification number 3030) was included on the original 1998 303(d) list of impaired waters.

The water quality evaluation and decision processes for listing impaired waters and establishing TMDLs are authorized by s. 403.067, Florida Statutes (F.S.) (the Florida Watershed Restoration Act), and contained in Florida’s Identification of Impaired Surface Waters Rule, Chapter 62-303, Florida Administrative Code (F.A.C.).  

TMDLs are developed and implemented as part of a watershed management cycle, based on the state’s fifty-two river basins.  This approach uses a schedule that rotates through the river basins over a five-year repeated cycle to evaluate waters, determine impairments, and develop and implement management strategies to restore impaired waters to their designated uses.  Long Branch is part of the Middle St. Johns Basin, a Group 2 basin.  The five phases of the watershed management cycle are summarized below in Table 1‑2.  Implementation has already begun for several management actions outlined in this BMAP.  Additional BMAPs in the Middle St. Johns Basin are also under development (Lake Jesup, Crane Strand, and Crane Strand Drain).  Phase 1 will begin again in 2009 for the Middle St. Johns Group 2 basin.

Table 1‑2:  Phases of the Watershed Management Cycle

	Phase 1
	Preliminary Evaluation of Water Quality

	Phase 2
	Strategic Monitoring and Assessment to Verify Water Quality Impairments

	Phase 3
	Development and Adoption of TMDLs for Waters Verified as Impaired

	Phase 4
	Development of Management Actions to Achieve the TMDL

	Phase 5
	Implementation of TMDL(s), including monitoring and assessment


1.1.3 Impairments in Long Branch

Long Branch (Waterbody identification (WBID) number 3030) is designated as a Class III water in accordance with Rule 62-302, F.A.C.  The Class III designation includes aquatic life use support, primary contact and recreation, and protection of human health.  Long Branch was originally verified as impaired for fecal coliform bacteria, total coliform bacteria, dissolved oxygen (DO), and iron.  Biochemical oxygen demand (BOD), nitrogen, and phosphorus were determined to be the driving factors behind the depressed DO levels in Long Branch.  TMDLs for these impairments were adopted in 2006 (see 62-304.505 F.A.C.).  These TMDLs established levels of fecal coliforms, total coliforms, BOD, total nitrogen, and total phosphorus that the stream could receive and still maintain its Class III designated use.  Corresponding pollutant reductions needed to achieve the TMDLs were also adopted in these TMDLs.  Chapter 2 contains a detailed summary of these TMDLs.

In the intervening time period between adoption of the verified list of impaired waters and TMDL development, a detailed evaluation of the iron impairment was conducted.  The following information, described in more detail in the TMDL document (Gao, 2005), resulted from this analysis:

· Groundwater iron concentration is almost an order of magnitude higher than the surface water (see Table 1‑3);
· Surface water and groundwater interaction in the general area is high;
· Acidic soils, like those found in the Long Branch watershed, enhance the exchange between groundwater iron and surface water iron;
· High color and low pH of the surface water increase the solubility of iron; and

· No specific sources of iron were identified in the landscape.

Due to these findings, primarily the significant difference between groundwater and surface water iron concentrations, iron was considered a naturally caused impairment.  Thus, a TMDL was not developed for iron in Long Branch.

Table 1‑3:  Iron Concentrations in Long Branch and Local Groundwater

	Location
	Iron Concentration (µg/L)

	Northern Tributary
	841 ( 331

	Southern Tributary
	982 ( 251

	Main stem
	1107 ( 248

	Groundwater
	9193 ( 330


Note: The water quality standard for iron in fresh water is 1000 µg/L.

Source: X. Gao, DEP; data presented at the 2005 Middle St. Johns TMDL Public 

Workshop.

In the time period between TMDL development and BMAP development for Long Branch, total coliform bacteria were removed from Florida’s water quality standards (Environmental Regulation Commission meeting September 28, 2006).  As such, total coliform TMDLs adopted for Long Branch are no longer considered binding on stakeholders.  From a practical perspective, management actions identified in this BMAP to decrease fecal coliforms will also decrease total coliforms.  Thus, this BMAP addresses only the fecal coliform and dissolved oxygen impairments for Long Branch, WBID 3030.

1.2 TMDL Implementation, Stakeholder Involvement, and Plan Purpose

Rule-adopted TMDLs may be implemented through basin management action plans (BMAPs), which contain actions to reduce and prevent pollutant discharges through various cost-effective means.  During Phase 4 of the TMDL process, BMAPs or other implementation approaches are developed jointly by the Department of Environmental Protection (DEP, or the Department) and the affected stakeholders in the various basins.  A basin may have more than one BMAP, based on practical considerations.  The Florida Watershed Restoration Act (FWRA) (section 403.067, F.S.) contains provisions that guide the development of BMAPs and other TMDL implementation approaches.  Appendix A includes a summary of the statutory provisions related to BMAP development. 

Stakeholder involvement is critical to the success of the TMDL program, and varies with each phase of implementation to achieve different purposes.  Because the Long Branch watershed is completely contained within unincorporated Orange County, the County is the primary stakeholder.  Orange County took on significant responsibilities in source identification, developing the management actions outlined in this BMAP, and drafting the text.  This was a coordinated effort of multiple parts of Orange County government (see 

Table 1‑4
).  Because of the presence of limited agriculture in the basin, the Florida Department of Agriculture and Consumer Services (DACS) were also involved.

Table 1‑4: Basin Management Action Plan Development Participants
	Orange County Environmental Protection Division

Rick Baird

Julie Bortles

Dan Homblette

Ron Novy

	Orange County Stormwater Management Division

Penny Post

	Orange County Health Department

Len Mancini

Gary Smith

	CDM (under contract with Orange County)

Danielle Honour

	Florida Department of Environmental Protection

Jennifer Gihring

Glen Hallowell

Mary Paulic

	Wildwood Consulting (under contract with DEP)

Tiffany Busby

Marcy Policastro

	Florida Department of Agriculture and Consumer Services

Carol Johnson


The purpose of this plan is to identify cost-effective projects and activities that address DEP-adopted TMDLs in Long Branch.  The Long Branch BMAP addresses TMDLs adopted by DEP for fecal coliforms and causative nutrients that depress DO.

Chapter 2 : Long Branch Watershed Characterization

2.1 Watershed Location

Long Branch (WBID 3030) is a tributary to the Big Econlockhatchee River and is located in the Econlockhatchee (Econ) Planning Unit in east central Orange County as shown on Figure 2‑1.  The Big Econ River runs north from its headwaters in Osceola County, through eastern Orange County.  Shortly after the river crosses the Orange County line into Seminole County, it turns east and converges with the St. Johns River just upstream of Lake Harney.  The Big Econ River has the appearance of a blackwater stream fed from surface runoff and groundwater from the surficial aquifer system.  In general, blackwater streams are characterized by naturally colored tannic waters that are acidic and often low in dissolved oxygen and biological species diversity.
The length of the Big Econ River in Orange County is approximately 20 miles and the tributary area is approximately 126 square miles.  The elevation of the bank (top) of the Big Econ River ranges from 60–65 ft-National Geodetic Vertical Datum (NGVD) in the southern portion of the basin adjacent to the Osceola County line to roughly 25 ft-NGVD in the north adjacent to the Seminole County line.  The topographic elevation of the basin divide is in the range of 70 to 90 ft-NGVD.
In 1992, DEP designated the Econlockhatchee River system (portions of the Little and Big Econ Rivers) as an Outstanding Florida Water (OFW).  This designation brings a greater degree of protection to the river system.  The intent of this designation is to prevent the degradation of existing water quality by requiring stricter permitting criteria for projects within the basin.  A portion of the Long Branch system is included in this designation.  The St. Johns River Water Management District (SJRWMD) has also adopted a Riparian Habitat Standard in which wetlands contiguous with the Big Econ River (and its tributaries) and their abutting uplands, receive an extra measure of protection from development. 
WBID 3030 is the area generally bounded on the west by the Big Econ River, to the south by the Wedgefield Subdivision, and to the east and north by SR 50.  As shown in Figure 2‑2, the area of the WBID is entirely within unincorporated Orange County and comprises approximately 3,628 acres.  In the Big Econlockhatchee River Basin Master Stormwater Management Plan developed by CDM in 2005 (2005 Study), the tributary area for Long Branch was delineated based on available 1-foot topographic contour data as well as delineations from the Bithlo Area Stormwater Management Plan Update (Singhofen & Associates, Inc. (SAI) 2002) (2002 Study).  CDM incorporated the delineations developed by SAI for the Bithlo area into the overall subbasin delineation for the Long Branch subbasin as shown on Figure 2‑3.  As can be seen in the figure, this tributary delineation differs somewhat from the WBID boundary.  For this effort, the delineated subbasin boundary shown in the figure is considered to be the study area.  This tributary area consists of approximately 4,511 acres.

[image: image1.jpg]honourdm

1/25/07

EProjects\605315094 8\GIS\BMAP FiguresiFigl-1mxd

W LEGEND
State Hwy 44
§ b ¢ » ILong Branch WEID (3030)
> Lake Monroe _lﬁ"‘ range County
Ny 5 Water Bodies
& St; t_e’ﬂwy )l-ﬁ:: \:;.W — Major Roads
a 3 'y X Planning Unit
© tate Hwy 46A ! []Econiockhatchee River
= P4
» .
3 z e :
E ; Lake Harney
A A
g \ )
z . Lake Jesup P oty W
2 State Hwy 43 .
: v W
2 F 77 g
A ? ) ~ State Hwy 46
é\/ {
v S é}'/‘/ f
Lake Apopka
®
Q & ]
2 ounty Rd 438 ® s
3 8
i o
R State H 50 Y ¥ Ty =
il = Fi | WBID 3030 £
3y -
- [}
€
Iden R o ’2
ounty Rd¥39 9 »
B ] N S, \o
ES %:'; u
E)
(-3 2, W ®
) State\dwy 432 o State 2
Yy wn
= w 7 s
s E o 3 EM‘
_———____— [
& 2 ‘Gentral Fla Pkwy 0
2 < T )
(8]
8 2 s
. téte Hwy 417 H
g 5]
T <
us 192 =] ':é
G %y, 2
g @‘& US Hwy 193 =
& Oup;
N < w ounty Rd 532
Lolighman us Hwy 17 &
Orange County Environmental Protection Division
Long Branch Basin Management Action Plan
CDM Figure 1-1

Econlockhatchee Planning Unit




Figure 2‑1: Econlockhatchee Planning Unit
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Figure 2‑2: Boundary of Long Branch (WBID 3030)
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Figure 2‑3: Long Branch Tributary Area

2.2 Climate

Central Florida’s climate is characterized as subtropical and has an average annual temperature of 72.4 degrees Fahrenheit.  The annual average rainfall is typically greater than 50 inches per year.  Daily rainfall data was obtained from the SJRWMD’s Hydrologic Data Site for the Storey Ranch at Bithlo rainfall station.  The available period of record for this site was from 10/23/1990 through 05/07/2003.  Rainfall data were then supplemented from the next closest station at the Alafaya Trail Water Treatment Plant at Union Park, FL.  The available period of record for this site is 02/18/2003 through the present.  The locations of these two stations are shown in Figure 2‑4.  Based on the daily rainfall data from these stations, shown in Figure 2‑5, the average annual rainfall from 1991 through 2006 is 49.3 inches.
2.3 Jurisdictions and Land Ownership

The entire Long Branch study area is within unincorporated Orange County (Figure 2‑6).  Although a portion of the study area is in the Bithlo community, this is not an incorporated area.  Regarding state agencies, Long Branch is located within the jurisdiction of the SJRWMD, DEP Central District, and Department of Transportation (DOT) District 5. 
There are a number of publicly owned lands within the study area.  Both the County and the SJRWMD own a number of parcels within the study area that are part of Long Branch Park, Hal Scott Preserve, regulatory easements, and conservation easements as shown in Figure 2‑7.  Approximately 1,520 acres are publicly owned lands or 34 percent of the study area.
2.4 Land Use and Population

2.4.1 Land Use

The 2004 Land Use/Land Cover Geographic Information System (GIS) layer available from the SJRWMD is shown in Figure 2‑8 for the study area.  The breakdown of the land use categories and associated acreages for the Long Branch subbasin are provided in Table 2-1.
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Figure 2‑4: Location of Rainfall Stations

[image: image5.jpg]Lon; geme
4 Branch Basi t A Pl
n Managem:
nt Acti
on Plan

Histori
ric
al Daily Rainf:
all Dai
ta

Dai
aily Rainfall

4.8

4.6

444

4.2

T
«©
o«

T
©
“

T
<~
“

T
o~
“

T
T
38,
PP
22.2,
o~
o

(u
1) [lejurey A1
req

T
«©

T
©

T
~

T
~

0.8

0.6

0.4

0.2

5320%

ol5120%°

41920

a3

o120

)w_)o_woow

12092

11200

2029
315290

q1one®

ﬁ_)_)@@m

N_ND_)wwm

o0

\on2n%®

25119

g

oo
4 _)m_)wwb

Ao

w_w_)www

s

a2

gen®®

Date




Figure 2‑5: Historical Daily Rainfall Data
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Figure 2‑6: 2000 Census Blocks for the Long Branch Basin
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Figure 2‑7: Publicly Owned Lands
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Figure 2‑8: Existing Land Uses in the Long Branch Basin

Table 2‑1: Long Branch Current Land Use

	Land Use Category
	Acres
	Percent

	Agriculture
	969.3
	21.5%

	Commercial
	58.3
	1.3%

	Communications & Utilities
	10.2
	0.2%

	Extractive
	46.1
	1.0%

	Forest
	737.9
	16.4%

	Industrial
	17.7
	0.4%

	Low Density Residential
	48.1
	1.1%

	Medium Density Residential
	319.1
	7.1%

	Open Land
	856.5
	19.0%

	Recreation
	182.2
	4.0%

	Transportation
	110.6
	2.5%

	Very Low Density Residential
	12.6
	0.3%

	Water Body
	181.4
	4.0%

	Wetlands
	960.7
	21.3%

	Total
	4,510.7
	100.0%


As can be seen from the table, land use in the study area is dominated by agriculture, forest, open land, and wetlands.  Combined, these account for more than 78 percent of the study area.
2.4.2 Current Population

The 2000 Census data were reviewed to make an estimate of the population in the study area.  The census blocks that are within the study area are shown in Figure 2‑6.  The total population as of 2000 in the census blocks shown on the figure is 2,344.  The actual population within the study area is less as the census blocks expand beyond the study area.  Relative to other areas of Orange County, population in the Long Branch watershed is relatively sparse.  Watershed population was estimated at approximately 375 people in the TMDL document (150 residences, assuming Florida average of 2.5 people per residence).  Subsequent evaluations based on interpretation of aerial photos from 1999 resulted in an estimate of 870 people (348 residences).  Given that this value was based on a more detailed evaluation of the watershed boundary, the 870 estimate is considered more accurate than both the census estimate and the TMDL value.  

2.4.3 Future Population Growth and Land Use Change
The population estimate of 870 residents within the watershed was used as the baseline for evaluating the effect of future population growth. Figure # shows a high and low population projection, beginning with 870 in 2005 and extending through 2030.  The high growth estimate was based on the County-wide growth estimates provided in the Orange County Population Study 2005-2030 population projections (Orange County, 2004).  In this report, the growth rate from 2000-2010 was 27%, 26% from 2010-2020 26%, and 25% from 2020-2030, which resulted in a 2030 population of 1740 people in the watershed.  This is considered an extremely high projection, as the Long Branch watershed is not experiencing the same level of growth pressure as other unincorporated parts of the County closer to the large urbanized areas.  To bracket this high estimate, a low estimate was also calculated.  Based on visual interpretation of aerial photos, the number of residences in 1999 (348) was compared to the number of residences in 2004 (352).  This resulted in a 1.15% growth rate for that 5 year time period.  This growth rate was applied in 5 year increments for the 2005-2030 time period to obtain the low growth estimate shown in Figure 2-9.  The low estimate resulted in an estimate of 932 people in the watershed in the year 2030.  Given the rural nature of the Long Branch watershed, its distance from urbanized areas, and the large proportion of the watershed (34%) that is in public ownership, this low population estimate based on conditions observed in the watershed is considered more accurate than the high estimate based on conditions in the rest of the County.  This low projection demonstrates that population growth in the Long Branch watershed is essentially flat (addition of 52 people between now and 2030).
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Figure 2-9.  High and Low Population Projections: 2005-2030

Land use is also expected to be consistent over time.  Based on a comparison of current land use with the Orange County Future Land Use Map, no significant land use changes are planned for the Long Branch watershed (Figures 2-10A and 2-10B).  The only significant difference in these two figures is around the pond, just east of Bithlo.  This area is currently a gravel mine. Although identified as rural on the Orange County future land use map, this area is not expected to change operations in the future. 

Regarding coliform impairments, the addition of 50 people (approximately 20 new septic tanks) is not expected to increase coliform concentrations.  New septic tanks effectively remove fecal coliforms and other pathogens from human wastewater.  Thus, new development is not expected to contribute to fecal coliform loading.  Regarding the DO impairment, septic tank effluent from the addition of 20 new tanks could contribute BOD and TN loading to the northern tributary.  However, as shown in Chapter 2, nutrient loading in the northern tributary does not appear to affect DO levels in the Mainstem.  Thus, the addition of a small number of septic tanks over the next 25 years is not expected to affect DO levels in Long Branch.

Management actions outlined in this BMAP such as Environmental Resource Permitting and the Econlockhatchee River Protection Program will minimize the potential impacts of the limited population growth expected in the Long Branch watershed. These programs are discussed in Chapter 4.
[image: image10.emf]
Figure 2-10A.  Current Land Use in the Long Branch Watershed

Source: SJRWMD, 2004
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Figure 2-10B.  Future Land Use in the Long Branch Watershed

Source: Orange County, 2008

2.5 Surface Water Discharge

Streamflow has historically not been measured in the Long Branch system.  It has also been observed by County staff during past field investigations and sampling efforts that streamflow in this system is intermittent, and there is typically only flow immediately after a storm event.  Otherwise, it has been observed that there is either no flow or water that is within the system is stagnant.  
There are available historical flow data for various United States Geologic Survey (USGS) stations along the Big Econ River, the two closest to the study area being stations 2233001 and 2233102 as shown in Figure 2‑9.  These historical data were obtained from the USGS water resource website (http://fl.water.usgs.gov) and the daily measured streamflow for each of these stations is shown in Figure 2‑102 and Figure 2‑11.  These data were included for informational purposes and the flow measured at these stations do not characterize the flow in the Long Branch system. 
2.6 Stormwater and Wastewater Infrastructure

The following paragraphs describe both the stormwater and wastewater infrastructure in the Long Branch study area.
Limited stormwater infrastructure data was available at the time of BMAP development.  In the 2005 study, CDM developed a model schematic to represent the primary stormwater management system (PSMS).  CDM subsequently developed a stormwater model of the Big Econ PSMS using the Interconnected Pond Routing Model® (ICPR).  The model schematic, which shows the general locations of open channels and culvert crossings for the PSMS, is shown in Figure 2‑12.  Additionally, SAI developed a schematic for the stormwater infrastructure for the portion of Bithlo that was modeled in the 2002 study.  This layer is also shown in Figure 2‑12.  
Locations of septic tanks within the study area were obtained from the draft Orange County Utility Master Plan (PBS&J, 2001) and are shown on Figure 2‑13.  At the time this master plan was completed, it was based on the assumption that all areas currently not served by sanitary sewer are served by septic tanks.  As can be seen in Figure 2‑13, the developed area within Long Branch is predominantly served by septic tanks as there is no sanitary sewer service available in this portion of the County.  The County also conducted a separate detailed field investigation in 2006 and made visual observations of the presence of mounded septic tanks in the study area.  The locations of the observed mounded septic tanks are shown in Figure 2‑14.  Additionally the listing of the current wastewater and industrial facilities in Orange County were obtained from DEP.  According to this database, there are no domestic wastewater treatment plants within the study area.
2.7 Water Quality Monitoring History

DEP relied on historical water quality data available from the Florida STOrage and RETreival (STORET) data repository to determine the impairment for the Long Branch system.  Data from STORET along with other sources are used to determine which of the state's waters fail to meet water quality standards and require the development of TMDLs.  STORET is also used in watershed analysis, monitoring program evaluation and planning, water quality standards evaluation, public information requests, and evaluation of water quality conditions for habitat and fishery restoration.  The locations of the sampling stations included in STORET for the Long Branch system and are shown on Figure 2‑15.  A summary of the source of sampling data as well as the available period of record for the stations shown in Figure 2‑15 is provided in Table 2‑2. 
Table 2‑2: Long Branch Water Quality Sampling Station Summary

	Station
	Description
	Source
	Period of Record

	21FLCEN20010374
	North Tributary of Long Branch @ CR13
	STORET
	2002

	21FLCEN20010384
	South Tributary of Long Branch @ CR13
	STORET
	1999-2005

	21FLCEN20010395
	Main Stem of Long Branch above confluence with Big Econ River
	STORET
	2002-2005

	21FLCEN20010396
	Tributary upstream of SpeedWorld at SR520
	STORET
	2002

	21FLCEN20010397
	South Tributary of Long Branch @ SR520
	STORET
	2002
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Figure 2‑9: USGS Stations along the Big Econ River
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Figure 2‑10: Streamflow Data from USGS Station 2233001
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Figure 2‑11: Streamflow Data from USGS Station 2233102
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Figure 2‑12: Stormwater Infrastructure in Long Branch
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Figure 2‑13: Estimated Septic Tank Coverage in Long Branch

[image: image17.jpg]LEGEND

SMMP Conduits
Link Type

Open Channel

tons ranch usoasn Buncary

Mounded Septic Tanks

LOCATION MAP





Figure 2‑14: Observed Locations of Mounded Septic Tanks
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Figure 2‑15: STORET Sampling Stations

Fecal coliform data collected during the Verified Period (1996 through 2003) were used to determine the impairment for the Long Branch system as well as to formulate the TMDL, as described in detail in the Fecal Coliform and Total Coliform TMDLs for Long Branch (WBID 3030) report (Gao, 2005).  The verification of impairment for Long Branch was based on the observations that 13 out of 26 fecal coliform samples collected during the verified period (January 1, 1996 through June 30, 2003) exceeded Florida Surface water quality standards (F.A.C. 62-302). 
Due to the adopted TMDL for Long Branch, the County implemented a sampling program in 2006 to collect additional water quality data.  The County’s sampling plan was based on review of the historical sampling data that were available and consisted of both existing and proposed stations to be sampled, parameters to be sampled and frequency of sampling.  The additional stations that were sampled as part of the recommended sampling plan are shown in Figure 2‑16.  From this figure, STORET stations 21FLCEN20010374, 21FLCEN20010384 and 21FLCEN20010395 coincide with stations G, H and M, respectively.  The County collected water quality data during three additional events in order to assist in drawing conclusions, if any regarding potential sources of loadings that may contribute to both the fecal coliform and DO impairment (i.e., 5-day biochemical oxygen demand (BOD5), total nitrogen (TN) and total phosphorus (TP) loads) in the subbasin.  The water quality sampling data are shown graphically in Figure 2‑17 through Figure 2‑29.  Water quality data for fecal coliform, DO, BOD5, TN and TP and are graphed according to the tributary the samples were collected in (i.e., the north tributary (Figure 2‑17, Figure 2‑, Figure 2‑18, Figure 2‑19, and Figure 2‑20), the south tributary (Figure 2‑21, Figure 2‑225, Figure 2‑236, Figure 2‑247, and Figure 2‑258), and the main stem (Figure 2‑26, Figure 2‑, Figure 2‑27, Figure 2‑28, and Figure 2‑29)).  
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Figure 2‑16: Recommended Sampling Stations in the Long Branch Basin
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Figure 2‑17: Fecal Coliform Water Quality Data for the North Tributary
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Figure 2‑20: Dissolved Oxygen Water Quality Data for the North Tributary
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Figure 2‑181: BOD Water Quality Data in the North Tributary
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Figure 2‑192: Total Nitrogen Water Quality Data for the North Tributary
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Figure 2‑20: Total Phosphorus Water Quality Data in the North Tributary
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Figure 2‑21: Fecal Coliform Water Quality Data in the South Tributary
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Figure 2‑22: Dissolved Oxygen Water Quality Data for the South Tributary 
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Figure 2‑23: BOD Water Quality Data for the South Tributary
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Figure 2‑24: Total Nitrogen Water Quality Data for the South Tributary
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Figure 2‑25: Total Phosphorus Water Quality Data for the South Tributary
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Figure 2‑26: Fecal Coliform Water Quality Data for the Main Stem
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Figure 2‑30: Dissolved Oxygen Water Quality Data for the Main Stem
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Figure 2‑27: BOD Water Quality Data in the Main Stem
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Figure 2‑28: Total Nitrogen Water Quality Data for the Main Stem 
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Figure 2‑29: Total Phosphorus Water Quality Data for the Main Stem

2.8 Applicable Water Quality Standards, Current Conditions and Trends
2.8.1 Applicable Water Quality Standards

The water quality standards for protection of Class III waters, as established by Chapter 62-302.530, F.A.C states the following: 
Fecal Coliform
“The most probable number (MPN) or membrane filter (MF) counts per 100 ml of fecal coliform bacteria shall not exceed a monthly average (i.e., geometric mean) of 200, nor exceed 400 in 10 percent of the samples, nor exceed 800 on any one day.  The standards state that monthly averages shall be expressed as a geometric mean based on a minimum of 10 samples taken over a 30-day period.”  
Dissolved Oxygen
“The Class III water quality criterion applicable to the impairment addressed by this TMDL is that dissolved oxygen shall not be less than 5.0 mg/l, with normal daily and seasonal fluctuations above these levels maintained.”

As DEP has determined that BOD5, TN and TP must be reduced to meet the TMDL for DO for Long Branch, the following water quality standards for these parameters established by Chapter 62-302.530, F.A.C are provided as well:
BOD5

Levels “shall not be increased to exceed values which would cause dissolved oxygen to be depressed below the limit established for each class and, in no case, shall it be great enough to produce nuisance conditions.”
Nutrients

As for nutrients, 62-302.530, F.A.C. states that “the discharge of nutrients shall continue to be limited to prevent violations of other standards contained in this chapter” and that “in no case shall nutrient conditions of a body of water be altered so as to cause an imbalance in natural populations of aquatic flora and fauna.”
2.8.2 Current Conditions

In order to draw conclusions about fecal coliform and DO levels relative to the State of Florida’s water quality standards, the water quality data were reviewed and compared to the State’s standards.  For coliforms, the State’s water quality standards references MPN whereas the sampling performed by the County was reported as colony forming unit (CFU)/100 ml.  The United Stated Environmental Protection Agency (EPA) considers these two units equivalent (40 Code of Federal Regulations (C.F.R.) Part 432 V.B.2) and therefore they have been used interchangeably throughout this BMAP.  Based on review of the available water quality data, there were insufficient data (fewer than 10 samples in any given month) to use the geometric mean criterion for fecal coliform.  Therefore the criterion used was not to exceed 400 MPN/100ml in any sampling event which is also consistent with the methodology used by DEP to estimate the target load for the TMDL.  Following is a brief synopsis of the water quality data for each tributary of the Long Branch system.
2.8.2.1 North Tributary

Historical water quality data for the north tributary system of Long Branch is shown in Figure 2‑17, Figure 2‑, Figure 2‑18, Figure 2‑19, and Figure 2‑20.  Due to drought conditions in early 2006, several of the sites could not be sampled during the recent sampling events due to lack of flow.  Review of the data indicates that for the majority of the samples taken, the measured levels of fecal coliform were above the State’s water quality standard (see Figure 2‑17).  Of the 20 samples taken during the available period of record for this system, there were 17 instances (85 percent) where the State’s water quality standard for fecal coliform (400 MPN/100 ml) had been exceeded.  As shown in Table 2‑3, the average DO concentration for the north tributary is 5.2 mg/l, however, 60 percent of the samples were not meeting the state’s water quality standard.  
Table 2‑3: Long Branch Water Quality Data Summary

	Tributary
	Parameter
	State Water Quality Standard
	Number of Samples Collected in Tributary
	Frequency of Exceedance (%)
	Average Concentration

	North Tributary System
	Fecal Coliform
	400 cfu/100ml
	20
	85
	3,567 cfu/100ml

	North Tributary System
	Dissolved Oxygen
	5 mg/l
	20
	60
	5.2 mg/l

	South Tributary System
	Fecal Coliform
	400 cfu/100ml
	20
	65
	606 cfu/100ml

	South Tributary System
	Dissolved Oxygen
	5 mg/l
	20
	85
	2.1 mg/l

	Main Stem
	Fecal Coliform
	400 cfu/100ml
	9
	11
	196 cfu/100ml

	Main Stem
	Dissolved Oxygen
	5 mg/l
	9
	100
	1.6 mg/l


In the summer of 2006, the County also performed an additional analysis for Enterococcus human specific fecal marker presence to determine if the elevated fecal coliform levels observed in the Long Branch system are derived from human sources.  The sampling locations for this analysis are also shown on Figure 2‑16.  Four samples were taken in the north tributary of Long Branch.  All samples tested negative for the presence of the human Enterococcus human specific fecal marker indicating that the samples either contained no human derived fecal material or the amount of fecal material was very low due to a large dilution due to recent rainfall when the samples were taken.  Follow up discussions with the County indicated that there was probably not a high enough bacteria count in the samples taken for the analysis to be conclusive.
2.8.2.2 South Tributary

Water quality data for the south tributary system is shown in Figure 2‑21, Figure 2‑22, Figure 2‑23, Figure 2‑24, and Figure 2‑25.  Of the 20 total samples collected, 13 (65 percent) of the samples exceeded the state’s water quality standard for fecal coliform levels as shown in Figure 2‑21 and Table 2‑3.  The mean value for the collected samples is 606 cfu/100ml.  As can be seen in Figure 2‑22, the average DO concentration for the south tributary is 2.1 mg/l and 80 percent of the sample concentrations did not meet the State’s water quality standard.
Similar to the north tributary, the County also performed some additional analysis for Enterococcus human specific fecal marker presence to determine if the fecal coliform readings in the south tributary of the Long Branch system are derived from human sources.  The sampling locations for this analysis are also shown on Figure 2‑16.  One sample was taken in the south tributary of Long Branch.  Similar to the samples collected in the north tributary, this sample also tested negative for the presence of the human Enterococcus human specific fecal marker indicating that the sample either contained no human derived fecal material or the amount of fecal material was very low due to a large dilution due to recent rainfall when the sample was taken.  Follow up discussions with the County indicated that there was probably not a high enough bacteria count in the sample for the analysis to be conclusive.

2.8.2.3 Main Stem
Water quality data for the Long Branch main stem is presented in Figure 2‑26, Figure 2‑, Figure 2‑27, Figure 2‑28, and Figure 2‑29.  Fecal coliform sampling results as shown in Figure 2‑26 are all below the State’s water quality standard.  As shown in Figure 2‑, all of the measured DO concentrations for the main stem are below the State’s water quality standard, with an average concentration of 1.6 mg/l.  The water quality data for the main stem are also summarized in Table 2‑3.
2.8.3 Trends

Due to the large fluctuation of data over time for the various tributaries of the Long Branch system, statistical methods were used to determine if trends existed for any of the tributaries.  Correlation coefficients are used to measure the strength of association between two continuous variables (e.g., concentration, flow, and/or stage vs. time).  The correlation coefficient is used to determine if one variable generally increases as the second increases, if it decreases as the second increases, or whether the patterns of the variation have no relationship.  A Spearman’s rho correlation was used to determine what type of relationship, if any, exists between concentration and time for each of the tributaries analyzed.  The Spearman’s rho correlation is based on rank and measures relationships where the “y” variable generally increases or decreases as the “x” variable increases.  These correlations may be linear or nonlinear.  This method of correlation is also resistant to the effects of outliers in the data.  
If it is determined that a relationship exists using the Spearman’s rho correlation, it is then necessary to determine if this relationship is statistically significant or not (i.e., there is a high confidence level that a trend exists).  To accomplish this objective, a null hypothesis was formed (i.e., there is no trend with respect to time) and an acceptable error rate was established (i.e.,  = 0.05 error rate or 0.95 confidence rate).  This is the probability of rejecting the null hypothesis (i.e., there is a trend with respect to time).  The test is then run and the probability (p) is computed.  If p((, then the probability of this occurrence is too low to accept the null hypothesis, it is rejected, and the relationship is found to be statistically significant.  The following paragraphs describe the results of this analysis for stations 21FLCEN20010374 (G), 21FLCEN20010384 (H) and 21FLCEN20010395 (M).  These stations were selected as they represent the major tributaries and main stem, and have the most complete period of record.
Each parameter (i.e., fecal coliform, DO, BOD, TN, and TP) was analyzed by station over the entire period of record shown in Figure 2‑17 through Figure 2‑29 to determine if a statistically significant relationship exists or not.  In general, the majority of the parameters do not exhibit statistically significant relationships based on the analysis.  Those stations with statistically significant relationships include the following:
· North Tributary - 21FLCEN20010374 (G) was found to have a statistically significant relationship that showed fecal coliform levels increasing with time; and

· South Tributary - 21FLCEN20010384 (H) was found to have a statistically significant relationships for both fecal coliform and TP.  For fecal coliform, the analysis indicated levels are increasing with time while TP levels are decreasing.
2.9 Coliform Bacteria TMDL Summary

The following is a summary of the data and methods used by DEP to determine the fecal coliform TMDL for Long Branch. 

2.9.1 Data and Methods

DEP used the Impaired Waters Rule (IWR) to assess water quality impairments in the Long Branch watershed and has verified that the stream is impaired for fecal coliform bacteria.  The verification of impairment was based on the observations that 13 out of 26 fecal coliform samples collected during the verified period (January 1, 1996 through June 30, 2003) exceeded Florida Surface water quality standards (F.A.C. 62-302).
DEP examined seasonal trends for fecal concentrations at stations 21FLCEN 20010374, 21FLCEN 20010384 and 21FLCEN 20010395 (shown on Figure 2‑15) for the verified period.  DEP found that the station located on the southern tributary (21FLCEN 20010384) had the highest fecal coliform concentration throughout all the sampling events in 2002, while the fecal coliform concentration at the main channel station (21FLCEN 20010395) was consistently the lowest among the three sites.  In fact, the fecal coliform concentration at the main channel station never exceeded the water quality standard.  Fecal coliform concentrations at all three sites started low in the beginning of the year and reached the highest in the 4th quarter of the year. 
The methodology used to develop the fecal coliform TMDL for Long Branch was the load duration curve.  Also known as the “Kansas Approach”, because it was developed by the state of Kansas, this method has been well documented in the literature, with improved modifications used by EPA Region 4.  In general, the method relates the pollutant concentration to the flow of the stream in order to establish the existing loading capacity and the allowable pollutant load (TMDL) under a spectrum of flow conditions.  It then determines the maximum allowable pollutant load and required load reduction based on the analysis of the critical flow conditions.  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. Define the critical conditions; and

4. Establish the needed load reduction by comparing the existing loading with the allowable load under critical conditions.
Fecal coliform and flow measurements were required to estimate both the allowable pollutant loading and existing loading to Long Branch.  No USGS gauging station is located in the Long Branch basin or neighboring basins with similar size and land use characteristics.  Therefore, DEP derived the flow for the Long Branch basin from two USGS gauging stations located on the Econlockhatchee River (USGS 02233484 and USGS 02233500) in Seminole County, as shown in Figure 2‑30. 
During the Verified Period (1996 through 2003), there were 26 samples collected for fecal coliform from the 3 sampling stations located in the Long Branch basin.  Data used for the Fecal Coliform TMDL Report were retrieved from DEP’s IWR database and were mainly provided by the DEP’s Central District office.  Fecal coliform results from a field survey conducted by DEP in February of 2005 were also used in this study.  Because of the limited number of observations of fecal coliform for each water quality station, fecal coliform measurements from all 3 stations were pooled together and one TMDL was developed for each parameter (fecal coliform) for the entire basin.
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Figure 2‑30: USGS Gauging Stations 

2.9.2 Existing Loading Estimate

Using flow measurements derived from the two USGS gauging stations located on the Big Econlockhatchee River (USGS 02233484 and USGS 02233500) in Seminole County and methods described in detail in the Fecal Coliform TMDL Report, DEP developed a flow duration curve for the Long Branch subbasin.  Figure 2‑31 shows the flow duration curves for Long Branch generated from the calculated daily flow at the outlet of Long Branch basin using the methods described in the Fecal Coliform TMDL Report.  Flows toward the right side of the plot are exceeded in greater frequency and are indicative of low-flow conditions.  Flows on the left side of the plot represent high flows and occur less frequently.
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Figure 2‑31: Flow Duration Curve for Long Branch
Flow duration curves are transformed into load duration curves by multiplying the flow values along the flow duration curve by the fecal coliform concentration and the appropriate conversion factors.  The final results of the load are typically expressed as counts per day.
On the load duration curve, allowable and existing loads are plotted against the flow duration ranking.  The allowable load was calculated based on the water quality standard and flow values from the flow duration curve, and the line drawn through the data points representing the allowable load is called the target line.  The existing loads are based on the in stream fecal coliform concentrations measured during ambient monitoring and an estimate of flow in the stream at the time of sampling.  As noted previously, because insufficient data were collected to evaluate the fecal coliform geometric mean, 400 MPN/100mL was used as the target standard for fecal coliform.  As shown in Figure 2‑32, exceedances of the fecal coliform criterion in Long Branch basin occur across the entire span of the flow record.  In general, exceedances on the right side of the curve typically occur during low-flow events, which implies a contribution from either point sources or base flow, which could come from the load from failed septic tanks that interact with the surficial water.  The exceedances that appear on the left side of the curve usually represent loading from stormwater-related sources.
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Figure 2‑32: Fecal Coliform Load Duration Curve for Long Branch

2.10 Dissolved Oxygen TMDL Summary

The following is a summary of the data and methods used by DEP to determine the dissolved oxygen TMDL for Long Branch.  
2.10.1 Data and Methods

DEP used the IWR to assess water quality impairments in the Long Branch watershed and has verified that the stream is impaired for dissolved oxygen.  The stream was verified as impaired for low DO based on the observation that in 26 out of 28 samples collected during the verified period (January 1, 1996, through June 30, 2003), DO concentrations were lower than 5 mg/L, the state’s water quality criterion for Class III freshwater streams (F.A.C. 62-302).  

DEP examined spatial trends for fecal concentrations at stations 21FLCEN 20010374, 21FLCEN 20010384 and 21FLCEN 20010395 (shown on Figure 2‑15) for the verified period.  These were the same stations used for the fecal coliform evaluation.  All DO measurements in the verified period were taken in 2002.  Although the DO concentration was lower than 5.0 mg/L most of the time at all three monitoring stations, the mean DO concentrations were similar at the two tributary stations and were consistently higher than 4.0 mg/L.  In contrast, the mean DO concentration at the main channel site was substantially lower than those at the tributary sites and was in most cases lower than 2.0 mg/L (Figure 2‑33).  Given that only one year of data was available for DO, it was inappropriate to calculate a seasonal trend.  
Because TMDLs address impairments caused by pollutants, this report focuses on the effects of BOD and nutrients on DO concentrations in Long Branch.  BOD was considered the primary causative pollutant because the median value of 21 BOD measurements in the verified period exceeded the 2 mg/L screening level for streams.  TN and TP were also considered through calculation of correlations between these nutrients and DO.  The TMDL established the allowable loads of BOD, TN, and TP that may be causing the low DO in the stream.  
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Figure 2‑33: Spatial Variation of Dissolved Oxygen in Long Branch

2.10.2 Causative Pollutants

While physical factors can influence DO concentration, nutrient concentrations are the primary factor controlling the oxygen consumption rate in a stream system such as Long Branch.  Thus, DO TMDLs focus on controlling the causative pollutant in a system.  To identify the appropriate causative pollutant (nitrogen, phosphorus, and/or BOD), correlation analyses were conducted using the TN, TP, and BOD data retrieved from the IWR database.  The vast majority of TN, TP, BOD, and DO measurements for Long Branch were taken in 2002.
Longitudinal trends in the watershed were found between DO and total Kjeldahl nitrogen (TKN) concentrations.  This trend suggested that the low DO at the main stem site is influenced primarily by the elevated nitrogen concentration.  Target TKN concentrations to achieve a 5 mg/L DO concentration were calculated for each sampling event.  The final TN target calculated using this method was 0.71 mg/L.
Although a similar longitudinal correlation was not observed between DO and TP or DO and BOD, significant negative correlations were observed between DO and TP and DO and BOD when the tributaries were analyzed independent of the main stem.  Thus, TP and BOD were considered to be the controlling factors for DO concentrations in the tributaries.  Using this correlation and the 5 mg/L DO water quality standard, a target TP concentration of 0.14 mg/L was calculated.  
The influence of BOD on DO concentration is complex.  When BOD is higher than 2.3 mg/L, a decrease in BOD appeared to enhance DO saturation.  Further decreases of BOD below the 2.3 mg/L level, however, were not associated with any further increase in DO saturation—perhaps because Long Branch is a blackwater system that receives large amount of recalcitrant organic carbon from mixed hardwood wetlands and cypress swamps.  When the BOD concentration is lower than 2.3 mg/L, the organic carbon readily available to bacteria likely becomes insignificant in the total organic carbon pool, which contains a fairly large amount of recalcitrant organic carbon, and therefore a further decrease in BOD would not change the DO saturation significantly.  Therefore, the target BOD concentration was set at 2.3 mg/L in the TMDL.  The average BOD concentration for the existing condition is about 2.6 mg/L. 
Further details on calculation of the TMDL targets for nutrients related to DO can be found in Chapter 3 of the Long Branch Dissolved Oxygen TMDL (DEP, 2005).

2.10.3 Existing Loading Estimate

The EPA SWMM model (version 5.0) was used to estimate nutrient loadings.  Pollutant loading was simulated using a build-up and wash-off method in which pollutants are allowed to build up on the land surface during the no-rain period and wash off at a given rate during rainfall events.  The pollutant loading was simulated as the product of surface runoff and the concentration of each pollutant in stormwater (“Event Mean Concentration” or “EMC”).  In this case, the model specified the pollutant EMCs for different land use categories, and the total loadings were calculated by multiplying surface runoff by the appropriate EMC for each land use type.  Data used to model pollutant loading are shown in Table 2‑4.  Loadings from groundwater and atmospheric deposition were also factored into the loading calculations.
Table 2‑4: Data Used to Calculate Nutrient Pollutant Loadings in the Long Branch Dissolved Oxygen TMDL

	Data
	Description and Source

	Rainfall
	· Daily rainfall

· January 1989 through May 2003 

· Weather station at Storey Ranch, Orange County

· Provided by SJRWMD

	Evaporation
	· Daily evaporation data 

· Weather station in Lisbon, Florida

	Subcatchment Area
	Geographic Information Systems analysis

	Subcatchment Slope
	USGS 1:100,000 quadrangle map

	Directly Connected Impervious Area
	Watershed Management Model User’s Manual, Version 4.1, and other literature (see DEP, 2005)

	Manning’s Roughness Coefficients
	SWMM User Manual (Rossman, 2004)

	Groundwater Flow and Nutrient Concentration
	· TN and TP concentrations were considered the same as those of the surficial aquifer (DEP Hydroport Database; Well ID: OR0264)

	Pollutant Loading from Surface Runoff
	Event mean concentrations (EMCs) - DEP 2006 (Lake Jesup TMDL), originally calculated by PBS&J for the Middle St. Johns Basin.  Note: the EMC for pasture land was applied to all agricultural area in the Long Branch watershed.

	Instream Pollutant Concentration 
	DEP 2002 monitoring data (STORET)


Source: Long Branch DO TMDL (Gao, 2005)

Table 2‑5: Nutrient Loading Summary for Long Branch

	Source
	Flow

(acre-feet/year)
	BOD loading

(tons/year)
	TN loading

(tons/year)
	TP loading

(tons/year)

	Surface Runoff
	796

(15%)
	4.64

(28%)
	3.89

(62%)
	0.73

(69%)

	Groundwater
	4426

(85%)
	12.01

(72%)
	2.35

(38%)
	0.33

(31%)

	Total
	5222
	16.65
	6.24
	1.06


Source: Tables 4.9 and 4.10, Long Branch DO TMDL (Gao, 2005)

To determine the allowable pollutant loadings to achieve the 5 mg/L DO standard, pollutant loadings from human land uses were reduced in a stepwise manner until target BOD, TN, and TP concentrations were achieved at all sampling sites.  Pollutant loading reduction was applied only to human land use categories, including agriculture, residential areas, and transportation, communication, and utilities.  Further details on calculation of the TMDL loading estimates for nutrients related to DO can be found in Chapter 4 of the Long Branch Dissolved Oxygen TMDL (Gao, 2005).
2.10.4 Alternative Dissolved Oxygen Criterion

Water quality differences between the tributaries and main stem affected the TMDL targets.  While reductions for BOD and TP loading may help to achieve water quality targets at the two tributary sites, the TN target concentration of 0.71 mg/L cannot be achieved at the main channel site.  The allowable TN load is 5.21 tons/year (Gao, 2005).  However, the average TN concentration achieved with this TN load for the main channel site is about 0.87 mg/L, which is higher than the 0.71 mg/L target and which will not attain 5 mg/L, the Class III DO criterion.  Based on the correlation between DO and TN discussed in the TMDL, 0.87 mg/L TN corresponds to an average annual DO concentration of about 2.6 mg/L.  The allowable load was set at 5.21 tons/year because reductions in TN concentration below 0.87 are not achievable.  The value of 0.87 mg/L TN was achieved by reducing the TN loading from all human sources to the level of the natural environment (reducing the TN EMC for all human land use to the TN EMC of upland forests, or 1.25 mg/L).

As no further decrease in TN load reduction is possible, the Department deems the water quality criterion of 5 mg/L as unachievable for the main channel of Long Branch, and considers 2.6 mg/L to be the highest achievable annual average concentration.  As part of the TMDL, the Department adopted an alternative dissolved oxygen criterion (ADOC) of 2.6 mg/L for the main channel.  Even with this lower ADOC, reductions in BOD, TN, and TP loading will still be needed to meet the existing Class III criterion in the tributaries and to meet the ADOC in the main channel (the existing annual average DO concentration of the main channel is about 1.2 mg/L; see Figure 2‑).  
2.11 TMDL Allocations

2.11.1 Fecal Coliform TMDL Initial Allocation

The critical condition for coliform loadings in a given watershed depends on many factors, including the presence of point sources and the land use pattern in the watershed.  Typically, the critical condition for nonpoint sources is an extended dry period followed by a rainfall runoff event.  During the wet weather period, rainfall washes off coliform bacteria that have built up on the land surface under dry conditions, resulting in the wet weather exceedances.  However, significant nonpoint source contributions can also appear under dry conditions without any major surface runoff event.  This usually happens when nonpoint sources contaminate the surficial aquifer, and fecal coliform bacteria are brought into the receiving waters through base flow.  In addition, non-human sources (e.g., pets, livestock, wildlife) having direct access to the receiving water can also contribute to the exceedance during dry weather.  The critical condition for point source loading typically occurs during periods of low stream flow, when dilution is minimized.
For the Long Branch basin, exceedances occurred across the entire span of the flow conditions.  Because no major point sources were identified in the watershed, exceedances that appeared in all these intervals were considered to be from nonpoint sources.  Critical conditions are accounted for in the load curve analysis by using the flow records and water quality data available in the 10th to 90th percentile flow duration interval.  Values for flows that are exceeded less than 10 percent of the time were not used because they represent abnormally high-flow events, and values for flows occurring greater than 90 percent of the time were not used because they are extreme low-flow events.
The fecal coliform load reduction required to achieve the water quality standard was established by comparing the existing loading with the allowable load at each flow recurrence interval between the 10th and 90th percentile (in increments of 5 percent).  The TMDL and percent reductions were calculated as the median of all the loads and percent reductions calculated at the various recurrence intervals between the 10th and 90th percentile.  Based on this calculation, the resulting median percent reduction is 32.1 percent.
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), which takes into account any uncertainty concerning the relationship between effluent limitations and water quality:
TMDL = ∑ WLAs + ∑ LAs + MOS
As discussed earlier, the WLA is broken out into separate subcategories for wastewater discharges and stormwater discharges regulated under the National Pollutant Discharge Elimination System (NPDES) Program:
TMDL ≅ ∑ WLAswastewater + ∑ WLAsNPDES Stormwater + ∑ 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: 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 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).
TMDLs for Long Branch are expressed in terms of colonies/day and percent reduction, and represent the maximum daily fecal coliform load the stream can assimilate and maintain the fecal coliform standard.  The initial allocation is summarized in Table 2‑6.
Table 2‑6: Fecal Coliform TMDL for Long Branch

	Parameter
	TMDL

(colonies/day)
	Orange County MS4 (percent reduction)
	Other Nonpoint

(percent reduction)

	Fecal Coliform
	4.64 x 1010
	32%
	32%



Source: DEP 2005

2.11.2 Dissolved Oxygen (Nutrient) TMDL Initial Allocation
As discussed in Section 2.10.1, the dissolved oxygen TMDL was expressed as percent reductions for the causative pollutants (nutrients) that led to the impairment.  These causative pollutants were BOD and TP in the tributaries and TN in the main stem.  Similar to the fecal coliform TMDLs, the DO TMDL for Long Branch was expressed in terms of percent reduction.  The initial TMDL allocation is summarized in Table 2‑7.
The total allowable TN load of 5.21 tons/year for the main stem translates into a 17 percent reduction in TN.  The total allowable loads of BOD and TP that achieve the target BOD and TP concentrations are 14.96 and 0.74 tons/year, respectively (Gao, 2005).  Relative to existing loadings of 16.65 tons/year for BOD and 1.06 for TP, this converts to a 10 percent reduction for BOD and 30 percent for TP.  

Table 2‑7: Dissolved Oxygen (Nutrient) TMDL for Long Branch

	Parameter
	TMDL

(tons/year)
	Orange County MS4

(percent reduction)
	Other Nonpoint

(percent reduction)

	BOD (tributaries)
	14.96
	10%
	10%

	TP (tributaries)
	0.74
	30%
	30%

	TN (main stem)
	5.20
	17%
	17%



Source: Gao, 2005
2.11.3 Detailed Allocations

Under the FWRA, the “detailed” allocation to specific point sources and specific categories of nonpoint sources may be established in the BMAP.  These detailed allocations further define the initial WLA versus LA allocations provided in the TMDL document.  Both initial and detailed allocations must be determined based on a number of factors listed in the FWRA, including cost-benefit, technical and environmental feasibility, implementation timeframes, and others.  Detailed allocations are most appropriate in basins with multiple point sources, detailed source identification, and sufficient data to support division of the initial TMDL allocations.
With only one permitted source is present in the watershed (Orange County MS4), there was no need to divide the initial TMDL allocation beyond “permitted nonpoint” (WLA) and “nonpermitted nonpoint” (LA).  Thus, detailed allocations were not developed for this BMAP.  The following factors also contributed to this decision:

· Source identification efforts resulted in qualitative information.  Thus, no information was available to calculate detailed allocations for the nutrient parameters related to the DO impairment.

· Coliform counts in the natural environment are notoriously variable.  Given the unknowns about coliform behavior in Long Branch specifically (e.g. potential for regrowth in the sediment, frequency of extremely low flow, effect of sampling day selection relative to flow), division of the coliform allocation was illogical.

Chapter 3 : Source Assessment

3.1 Preliminary Source Identification

Because no traditional point sources were identified in the Long Branch basin, the primary loadings of fecal coliform into the stream are generated by nonpoint sources in the watershed.  Nonpoint sources of coliform bacteria generally, but not always, come from the accumulation of coliform bacteria on land surfaces that wash off as a result of storm events, and the contribution from groundwater from sources such as failed septic tanks and the improper land application of domestic wastewater residuals.  Typical nonpoint sources of coliform bacteria include the following:
· Wildlife;

· Agricultural animals;

· Pets in residential areas;

· Onsite sewage treatment and disposal systems (septic tanks);

· Land application of domestic wastewater residuals; and

· Urban development (outside of Phase I or II MS4 discharges).
At the time the Fecal Coliform TMDL Report was prepared, no data were available to specifically pinpoint and quantify the major source(s) for fecal bacteria in the Long Branch basin.  However, DEP examined the spatial distribution and the extent and frequency of exceedances among sampling sites in order to identify on the possible sources for the bacteria pollution.
Table 3‑1 shows that the highest average concentrations and the highest frequency of exceedances for fecal coliform were observed at 21FLCEN 20010384.  As shown in Figure 2‑15, this station was located on the southern tributary of Long Branch that drains the eastern, southeastern, and southern part of the Long Branch basin.  According to the County, the majority of the southeastern basin area was a rangeland area with a significant livestock operation.  The County purchased the land in this part of the basin in 2000, and the livestock operation had stopped.  However, some horse farms still exist in the southern part of the basin. 
Table 3‑1: Extent and Frequency of Fecal Coliform Standard Exceedances for Long Branch During the Verified Period
	Station
	Coliform Data (cfu/100ml)

	
	Range
	Mean
	Exceedance Frequency (>400)

	20010374

Northern Tributary
	240 – 1020
	519
	57%

	20010384

Southern Tributary
	330 – 1441
	748
	80%

	20010395

Main stem
	8 – 293
	163
	0%


Note: See Figure 2‑15 for station locations.

Source: Long Branch TMDL Table 4.2, DEP, 2005.
In the Fecal Coliform TMDL Report, DEP identified animal droppings as a possible source of bacteria through either surface runoff (wash off of animal droppings left on the land surface) or direct animal access to the tributary.  DEP provided a rough estimate of fecal coliform loadings due to the presence of horses.  Using data that were both general and specific to the Long Branch basin, DEP estimated that the fecal coliform daily loadings to Long Branch are 1.03 x 1011 counts/day.  These estimates represented the load created by the basin and no transport attenuation rate was considered.  The final loads that reach the stream could be significantly less than these estimates.
Based on Table 3‑1, the site with the second most frequent fecal exceedances is 21FLCEN 20010374.  DEP identified the most likely source of bacteria pollution in this area is the medium density residences located along both sides of CR 13 and the west side of SR 50.  This residential area mainly consists of mobile homes, and all of these dwellings are on septic tanks.  A field reconnaissance conducted by DEP in May of 2005 found that the stormwater from the residential area is drained through ditches along CR 13 and discharges directly into the northern tributary of Long Branch.  If there are any septic tank failures in the area, the coliform bacteria brought to the land surface could be easily flushed into the stormwater ditches and be brought into the streams.  Using data that were both general and specific to the Long Branch basin, DEP estimated the fecal coliform loading from failed septic tanks in the study area is about 5.2 x 1010 counts/day.  In addition, dogs, chickens, and other domestic animals in this residential area could be another source of fecal pollution.
The lowest average concentration and frequency of exceedance of bacteria were observed at site 21 FLCEN 20010395.  This is a downstream site on the main stem of Long Branch.  The majority of the main stem is flanked by mixed wetland hardwoods.  Both the SJRWMD and the County purchased lands along the main stem of the stream.  According to the County, these purchased lands form a buffer zone along the main stem with about 500 feet on each side of the stream.  Although some rangelands and livestock operations were observed in this part of the basin, direct discharge of fecal coliform bacteria into the main stem of the stream is not expected because of the wide buffer zone.  This may explain the low fecal coliform concentration observed at this site. 
3.2 Recent Source Identification Projects

The County invested time and resources into several source identification projects during 2006.  In early 2006, the County initiated a study of the Long Branch system.  This study included data collection and source assessment and identification of major point and nonpoint sources.  As a result of the findings of the study, the County then undertook a detailed field investigation to identify possible sources of pollutants in the basin.  The results of those efforts are summarized in this section.

3.2.1 Data Collection and Source Assessment
3.2.1.1 Septic Tank Data

Locations of septic tanks within the study area are shown on Figure 2-15.  These data were obtained from the draft Orange County Utility Master Plan (PBS&J, 2001).  At the time this master plan was completed, it was presumed that all areas currently not served by sanitary sewer are served by septic tanks.  As can be seen in Figure 2-15, this area is solely served by septic tanks as there is no sanitary sewer service available in this portion of the County.  The County also conducted a separate detailed field investigation and made visual observations of the presence of mounded septic tanks in the study area.  The locations of the observed mounded septic tanks are shown in Figure 2-16.
3.2.1.2 Point Sources
A listing of the current permitted wastewater and industrial facilities regulated under the NPDES stormwater program was obtained from DEP.  According to this database, there are no permitted domestic wastewater treatment plants or industrial activities within the study area.  Industrial activities are defined in federal regulations 40 CFR 122.26(b)(14)(i)-(xi) and determines which types of facilities are subject to regulation under the NPDES stormwater program.

3.2.1.3 Water Quality Sampling

The County also developed a sampling plan to collect water quality data for the Long Branch system in addition to the data collected during the Verified Period.  The purpose of this was to determine if potential sources of pollutants could be isolated based on the results of the sampling.  Sampling results were discussed in detail in Section 2.7 of this BMAP.  A summary of the water quality sampling is provided in Table 3‑2.  This table also includes the water quality targets identified by DEP in the TMDL Reports for fecal coliform, BOD, TN, and TP as well as an ADOC for Long Branch.  DEP determined that the State’s water quality criterion of 5 mg/l for DO for the Long Branch system is unachievable.  

Table 3‑2: Long Branch Water Quality Summary

	Tributary
	Parameter
	Water Quality Standard or Target
	Number of Samples Collected in Tributary
	Frequency of Exceedance (%)
	Average Concentration

	North Tributary System
	Fecal Coliform
	400 cfu/100ml
	20
	85
	3,567 cfu/100ml

	
	Dissolved Oxygen
	5 mg/l
	20
	60
	5.2 mg/l

	
	BOD5
	2.3 mg/l
	19
	26
	1.9 mg/l

	
	TN
	0.87 mg/l
	19
	42
	0.81 mg/l

	
	TP
	0.14 mg/l
	19
	68
	0.21 mg/l

	South Tributary System
	Fecal Coliform
	400 cfu/100ml
	20
	65
	606 cfu/100ml

	
	Dissolved Oxygen
	5 mg/l or 2.6 mg/l (ADOC)
	20
	85
	2.1 mg/l

	
	BOD5
	2.3 mg/l
	29
	45
	2.5 mg/l

	
	TN
	0.87 mg/l
	19
	47
	0.91 mg/l

	
	TP
	0.14 mg/l
	27
	85
	0.23 mg/l

	Main stem
	Fecal Coliform
	400 cfu/100ml
	9
	11
	196 cfu/100ml

	
	Dissolved Oxygen
	5 mg/l or 2.6 mg/l (ADOC)
	9
	100
	1.6 mg/l

	
	BOD5
	2.3 mg/l
	8
	38
	2.1 mg/l

	
	TN
	0.87 mg/l
	8
	63
	1.0 mg/l

	
	TP
	0.14 mg/l
	8
	13
	0.12 mg/l


In addition to water quality sampling the County also conducted some additional analysis for the presence of the Enterococcus human specific fecal marker to determine if the elevated fecal coliform measurements in the Long Branch system are derived from human sources.  Results for both the north and south tributaries of the Long Branch system indicated that the sample either contained no human derived fecal material or the amount of fecal material was very low due to a large dilution due to recent rainfall when the sample was taken.  The County indicated that there was probably not a high enough bacteria count in the sample for the analysis to be conclusive.
3.2.2 Potential Contributory Sources

The results of the investigations using the data summarized above as well as the field surveys are summarized in the following paragraphs.

3.2.2.1 Fecal Coliform

In the Fecal Coliform TMDL Report, a section on the assessment of sources is provided.  In this section, DEP concluded that since no traditional point sources were identified in the Long Branch subbasin, the primary loadings of fecal coliform into the stream are generated by nonpoint sources in the watershed.  DEP’s analysis of potential sources was limited to the data taken during the Verified Period (1996 through 2003) as well as the three stations that were sampled (21FLCEN20010374  (also known as Site G), 21FLCEN20010384 (also known as Site H), and 21FLCEN20010395 (also known as Site M).  DEP found that the highest average concentrations and the highest frequency of exceedances for fecal coliform were observed at 21FLCEN20010384 (Site H) on the southern tributary.  Based on the sampling data from the Verified Period as well as the additional sampling performed by the County in 2006, the north tributary system actually has the highest average concentration as well as the highest frequency of exceedance of the standard as shown in Table 3‑1.  
South Tributary

Some horse farms as well as the racetrack, SpeedWorld, were identified by DEP as potential loading sources to the southern tributary of the basin.  Based on review of the 2004 Land Use/Land Cover GIS layer developed by the SJRWMD, approximately 84 percent of the southern tributary area is classified as open land (24.5 percent), wetlands (24.2 percent), forest (18.8 percent), and agriculture (16.0 percent).  Based on review of the land use data as well as the 2004 aerial photography of the study area, the agricultural areas are comprised of improved pastures (139 acres), unimproved pastures (221 acres), and field crops (73 acres).  A large portion of the southern tributary area is also occupied by publicly owned lands as previously shown on Figure 2‑7.  These consist largely of preserves and conservation easements owned by either the SJRWMD or the County.  One of the tributaries in the southeastern region runs right through an area designated as improved pastures.  This is the site where the livestock operations occurred and cattle were present on this property up until the County purchased it in 2000.  No cattle have been on site since.
Based on review of the land use and aerial photography, as well as the County’s detailed field survey, the only other area that may be suspect in contributing pollutants is the Orange County Raceway and Orlando SpeedWorld facility located on the southeastern side of the subbasin.  This is a facility where events take place on weekends and there are a significant number of recreation vehicles (RVs) that park on the site.  The County performed sampling at this site in 2006 and attempted to coordinate sampling events subsequent to when races occurred.  Three sampling events occurred between June and August of 2006.  Results varied from 230 cfu/100ml to 4200 cfu/100ml as shown in Table 3‑3.  Besides SpeedWorld, there are very few septic tanks thought to be present in the southern tributary area as shown in Figure 2-15 and Figure 2-16.
Table 3‑3: SpeedWorld Sampling Results

	Sampling Date
	Previous 1-day Cumulative Rainfall + Sampling day (in)1
	Fecal Coliform Count

(cfu/100ml)

	6/13/2006
	1.4
	4200

	7/11/2006
	0.1
	1900

	7/26/2006
	0.74
	230


1 Daily rainfall data obtained from the SJRWMD for the Alafaya Water Treatment Plant rainfall station.

As can be seen from Table 3‑3, there is wide variability in the data and due to the limited number of samples, it is difficult to draw conclusions regarding trends.  In November 2006, the County conducted its own independent field investigation in order to draw more definitive conclusions, if any, as to potential contributory sources in the Long Branch system.  The County used a parcel map to identify where animals were observed as well as any other land activities that would help draw conclusions about possible pollutant sources.  The large parcel immediately to the west of SpeedWorld was observed to have approximately 45 animals of different types on it.  There is also a ditch adjacent to this property that connects to the tributary system.  It is unclear at this point if this ditch discharges to the north or the south, or both.  Based on Figure 2‑12, it is possible that SpeedWorld discharges to both the north and south tributaries.
With the exception of SpeedWorld and the parcel identified with approximately 45 animals, it is not apparent from the data available thus far that there are other human influences in the southern tributary area that may be potential contributory sources of fecal coliform.

North Tributary

The north tributary area is more developed versus the other reaches of the Long Branch system.  It has a higher concentration of septic tanks as shown on Figure 2-15 and Figure 2-16.  During the County’s field investigation, staff identified those properties with mounded septic tanks, the presence of multi-residential units, land activities as well as the presence of animals that would help draw conclusions.  There were 258 parcels within the northern tributary system where mounded septic tanks were observed.  As can be seen in the figures, the parcels with septic tanks are adjacent to the tributary for almost its entire length.
The presence of animals was also noted during the field investigation.  In the northern tributary area, there were 36 parcels where the presence of animals was observed as shown in Figure 3-1.  The majority of animals observed were dogs, with some cats, horses, cows, chickens, and geese.  Several of the parcels where these animals were observed are also adjacent to the northern tributaries of the Long Branch system as shown in Figure 3-1.  The majority of the parcels in the northern tributary area are single family residences with the exception of 8 parcels where multiple units were identified as well as SpeedWorld.
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Figure 3‑1: Observed Presence of Animals

Main Stem

The main stem is considered a low priority as there have been no exceedances of the fecal coliform criterion with the exception one sampling event taken in July 2006 as shown previously in Figure 2‑26.
3.2.2.2 Dissolved Oxygen

In the DO TMDL for Long Branch (WBID 3030) report (DO TMDL Report) prepared by DEP in 2005, an assessment of sources is provided.  In this section, DEP concluded that since no traditional point sources were identified in the Long Branch subbasin, TN, TP, and BOD5 loadings into the stream are generated by nonpoint sources in the watershed.  Nonpoint sources addressed in DEP’s analysis include loadings from surface runoff, baseflow contribution from the surficial aquifer and the contribution from leaking septic tanks.  Based on the sampling data from the Verified Period as well as the additional sampling performed by the County in 2006, the average DO concentration (i.e., 5.2 mg/l) in the north tributary is above the DO standard of 5.0 mg/l as well as the ADOC of 2.6 mg/l.  The average DO concentration for the south tributary and the main stem are 2.1 and 1.6 mg/l, respectively.  
The Big Econlockhatchee River system, of which Long Branch is tributary, is a blackwater system, which receives large amounts of recalcitrant organic carbon from the mixed hardwood wetlands and cypress swamps which make up a large portion of the south tributary and the main stem of the Long Branch system.  The northern tributary is more urbanized and may be more directly influenced by human activities.  According to the Guide to the Natural Communities of Florida (FNAI, 1990), blackwater streams are characterized as perennial or intermittent seasonal watercourses originating deep in sandy lowlands where extensive wetlands with organic soils function as reservoirs, collecting rainfall and discharging it slowly to the stream.  The tea-colored waters of blackwater streams are laden with tannins, particulates, and dissolved organic matter and iron derived from drainage through swamps and marshes.  They generally are acidic (pH = 4.0 - 6.0), but may become circumneutral or slightly alkaline during low-flow stages when influenced by alkaline groundwater.  Water temperatures may fluctuate substantially and are generally correlated with seasonal fluctuations in air temperature.  The dark-colored water reduces light penetration and, thus, inhibits photosynthesis and the growth of submerged aquatic plants.  Emergent and floating aquatic vegetation may occur along shallower and slower moving sections, but their presence is often reduced because of typically steep banks and considerable seasonal fluctuations in water level.
South Tributary

As can be seen from Table 3‑2, the DO related parameters (i.e., TN, TP, and BOD5), including DO itself, all currently miss the targets developed by DEP and/or the ADOC.  DEP’s analysis suggested that for the tributary sites, TP and BOD5 could be the controlling factors for DO concentration.  The Orange County parcel database indicates a large portion of the southern tributary area is also occupied by publicly owned lands as previously shown on Figure 2‑7.  In the DO TMDL Report, DEP suggests that horse farms in the southern portion of the Long Branch basin are a possible source for elevated nutrient and BOD5 levels.  As mentioned previously, livestock operations formerly occurred in the southern portion of the basin up until the County purchased the land in 2000 and the operations were ceased.  Windshield surveys conducted by the County did not indicate a visible presence of horses in the southern tributary area, although these observations do not entirely preclude their presence.  The remainder of the southern tributary area is largely undeveloped and sparsely populated with few septic tanks as shown in Figure 2-15 and Figure 2-16.  Based on the data reviewed and field investigations, SpeedWorld as well as the parcel adjacent to it on the west side with 45 animals (including goats) observed on the property (see Figure 3-1), appear to be the only facilities/properties in the reaches of the southern tributary area that may be a potential source of BOD5 and nutrients to this system, although no definitive conclusions have been drawn yet.  
Measured pH levels for the southern tributary were reviewed and are shown on Figure 3-2.  The average measured pH for the southern tributary is 7.1, which is considered neutral.  Although the measured pH levels in the tributary are not in the range mentioned by the Florida Natural Areas Inventory (FNAI), this can be attributed to a number of factors.  Visual observations have indicated that Long Branch is an intermittent stream and samples can usually only be obtained immediately following a rain event.  The more neutral pH values observed may be a result of dilution from stormwater runoff.  It is also not known if baseflow is a significant contributor in this vicinity as suggested by DEP.  However, if it is, it may have an impact on the stream’s pH levels if it is more alkaline as suggested by FNAI.
North Tributary

According to Table 3‑2, the average measured DO concentration observed in the Long Branch northern tributary is 5.2 mg/l.  However, the northern tributary area is more developed versus the other reaches of Long Branch and there may be greater potential for human induced influences on water quality.  The same potential sources that were discussed above can also affect nutrient and BOD5 levels, which in turn have an impact on DO levels.
Measured pH levels for the northern tributary were also reviewed and are shown on Figure 3-2.  The average measured pH for the northern tributary is 7.0, which is considered neutral.  The explanation for the neutral pH in the northern tributary system is similar to that provided above.
Main Stem

Of all the tributaries, average DO levels in the main stem are the lowest (i.e., 1.6 mg/l).  This level meets neither the State’s criterion nor the anticipated ADOC.  According to Table 3‑2, both average BOD5 and TN levels exceed the water quality target established by DEP for these parameters.  According to the DO TMDL Report, it remains unknown why the main channel has higher TN concentrations than the two tributaries.  Examining the land use and possible pollutant sources for the area directly discharging to the main channel did not identify any human sources that would cause increased TN concentrations.  DEP identified one possible source of sediment nutrient release from wetlands that the main channel runs through.  According to the DO TMDL Report, the County and the SJRWMD purchased agricultural areas along the main channel and restored them to wetlands, as shown in Figure 2‑7.  According to the County, there is an approximate 500 foot buffer zone on each side of the main channel that prevents livestock from directly accessing the main channel.  The County identified one large parcel in this tributary area where an estimated 24 cows were observed.  This may be a potential source, but its distance from the tributary, approximately 1,600 feet makes it doubtful.  There are very few septic tanks in the area tributary to the main stem, and sources of BOD5, if they are not background condition, may also be emanating from the north and south tributaries, since the levels upstream are higher than those of the main channel. 
Average pH levels in the main stem are slightly acidic (6.6), which may also support that low DO values are more influenced by the stream’s blackwater characteristics and natural background conditions more so that human activities.
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Figure 3‑2: Measured pH for Long Branch

3.2.3 Effect of Total Phosphorus on Dissolved Oxygen

In the DO TMDL Report, DEP has suggested that TP could be one of the controlling factors for DO concentration in the Long Branch system as they found a correlation between DO saturation and TP concentration based on the data from the Verified Period.  Review of the data as well as existing studies reveal uncertainty about this relationship for the Long Branch system.  Mallin et. al. (2004) showed that phosphorus inputs can directly stimulate bacterial growth, increasing BOD5 and thereby decreasing DO.  However, review of this study indicated that statistically significant BOD5 increases occurred when TP concentrations were 0.5 to 1.0 mg/l or more.  Average TP concentrations for the north and south tributaries and the main stem were 0.21, 0.23 and 0.12 mg/l, respectively which are all less than half of what would be needed to have an impact on DO as indicated by Mallin’s study.
Referring back to Table 3‑2, the average DO for the north tributary was 5.2 mg/l.  Both the average BOD5 and TN levels in this tributary were meeting the water quality targets assigned by DEP (i.e., 2.3 mg/l and 0.87 mg/l, respectively).  However, the average TP levels were exceeding the water quality target established by DEP almost 70 percent of the time.  This may suggest that TP levels in the north tributary do not have a strong effect on DO levels.  For the southern tributary, DO was well below the State’s criterion and BOD5, TN, and TP all exceeded the water quality targets established by DEP.  Therefore, it is difficult to conclude which is the influencing parameter on DO in this case.  For the main stem, average DO levels were well below the State’s criterion 100 percent of the time.  BOD5 and TP, however, were below the water quality targets established by DEP while TN was not, inferring that TN may be a better indicator for DO levels in this portion of the stream.  Although this analysis is a simplification, it suggests that TP may not significantly influence DO levels in the Long Branch system. 
3.2.4 Intermittent Stream Flow in Long Branch
During the 2006 sampling effort, the County observed that streamflow in Long Branch is intermittent and flow was typically only observed during a rain event or immediately thereafter.  The flow usually subsides within a day of the actual rainfall event, and the system is characterized by stagnant water.  There were several instances in 2006 where the County could not sample at all, due to lack of flowing water or only certain stations could be sampled.  Flow has not been historically measured in the Long Branch system as mentioned in the TMDL reports.  Due to this trend, the sampling results for fecal coliform were compared to rainfall records to get an idea of when flow may be occurring in the system and how that compares to reported sampling results.  Rainfall records were obtained from the SJRWMD for the Storey Ranch at Bithlo rainfall station, which is a local rainfall station in the vicinity of Long Branch.  The comparison of rainfall to sampling results is shown in Table 3‑4.  Also shown in this table is measured water depth and estimated flow at the time of sampling.  These comparisons were only made for the north and south tributary stations as fecal coliform levels in the main stem do not appear to pose a problem.  The County inquired with DEP as to whether or not samples taken during the verified period (1996 through 2003) were sampled when the system was flowing.  Based on Table 3‑4, there are several anomalies that were observed:
21FLCEN20010374

· Levels of fecal coliform exceeding the State’s criterion were observed when there had been no rain on the day of sampling or the previous day (i.e., 9/3/2002).

· Very high levels of fecal coliform were observed when there was insignificant cumulative rainfall compared to other data presented in the table (i.e., 2/23/2005, 7/11/2006).

21FLCEN20010384
· Levels of fecal coliform exceeding the State’s criterion were observed when there had been no rain on the day of sampling or the previous day (i.e., 6/5/2002, 9/3/2002).

· Very high levels of fecal coliform were observed when there was insignificant cumulative rainfall compared to other data presented in the table (i.e., 5/15/2002, 9/16/2002 and 7/11/2006).
Follow up communication with DEP revealed that there were no additional field notes in DEP’s records regarding flow conditions at the time the samples were taken during the verified period.  According to DEP, their samplers stated that if the water was not flowing, samples were not taken.  In those cases, the samplers returned to the site closer to the time when rainfall had occurred.
Table 3‑4: Daily Rainfall Comparison with Fecal Coliform Levels
	Station 21FLCEN20010374 (N. Tributary)
	Previous 1-day Cumulative Rainfall + Sampling day (in)1
	Water Depth Bottom (ft)
	Observed Flow (ft3/sec)
	Fecal Coliform (CFU/100 ml)
	Exceedance
	Rain on Sampling Date

	6/5/2002
	0.00
	2.30
	N/A
	240
	No
	No

	6/19/2002
	0.86
	0.66
	N/A
	450
	Yes
	Yes

	7/2/2002
	0.98
	0.98
	N/A
	336
	No
	Yes

	9/3/2002
	0.00
	0.98
	N/A
	600
	Yes
	No

	9/16/2002
	0.01
	1.64
	N/A
	360
	No
	No

	10/22/2002
	0.47
	1.64
	N/A
	1020
	Yes
	Yes

	10/30/2002
	0.24
	1.80
	N/A
	629
	Yes
	Yes

	2/23/2005
	0.05
	1.25
	N/A
	1600
	Yes
	Yes

	6/13/2006
	1.40
	4.04
	1.06
	4700
	Yes
	Yes

	7/11/2006
	0.10
	3.94
	0.48
	4500
	Yes
	Yes

	7/26/2006
	0.74
	1.15
	0.55
	4700
	Yes
	No

	Station 21FLCEN20010384 (S. Tributary)
	Previous 1-day Cumulative Rainfall + Sampling day (in)1
	Water Depth Bottom (ft)
	Observed Flow (ft3/sec)
	Fecal Coliform (CFU/100 ml)
	Exceedance
	Rain on Sampling Date

	1/25/1999
	1.06
	N/A
	N/A
	150
	No
	No

	7/12/1999
	0.00
	N/A
	N/A
	360
	No
	No

	3/18/2002
	0.00
	0.66
	N/A
	330
	No
	No

	4/30/2002
	1.04
	2.30
	N/A
	440
	Yes
	Yes

	5/15/2002
	0.14
	1.31
	N/A
	1430
	Yes
	No

	6/5/2002
	0.00
	1.64
	N/A
	730
	Yes
	No

	6/19/2002
	0.86
	1.64
	N/A
	370
	No
	Yes

	7/2/2002
	0.98
	2.30
	N/A
	776
	Yes
	Yes

	9/3/2002
	0.00
	1.97
	N/A
	533
	Yes
	No

	9/16/2002
	0.01
	1.31
	N/A
	480
	Yes
	No

	10/22/2002
	0.47
	1.64
	N/A
	1441
	Yes
	Yes

	10/30/2002
	0.24
	0.98
	N/A
	951
	Yes
	Yes

	2/23/2005
	0.05
	1.08
	N/A
	290
	No
	Yes

	7/11/2006
	0.10
	N/A
	0.56
	4200
	Yes
	Yes

	7/26/2006
	0.74
	N/A
	0.22
	2800
	Yes
	No

	Shaded – Those sampling results that suggest dry weather (i.e., non-stormwater impacts due to lack of significant cumulative rainfall prior to the sampling event vs. the level of fecal coliform observed

	1 Daily rainfall data obtained from the SJRWMD for the Storey Ranch at Bithlo rainfall station.  Rainfall data after 5/6/2003 was obtained for the Alafaya Water Treatment Plant, the next closest station to Storey Ranch where a complete period of record was available.

	N/A – Not available


3.3 Summary

Potential contributory sources that may cause the impairment for both fecal coliform and DO were examined by the County in each of the tributaries of the Long Branch system.  The potential contributory sources of fecal coliform loadings that were previously discussed for each tributary are summarized below in Table 3‑5.
Table 3‑5: Long Branch Water Quality Improvement Study: Potential Contributing Sources of Fecal Coliform and DO Impairment

	Tributary
	Potential Suspected Source
	Pollutant of Concern
	Comment

	North
	Septic Tanks, Domestic Animals
	Fecal Coliform, possible nutrient loadings due to septic tanks
	Figure 2-15, Figure 2-16, and Figure 3‑1 show a significant number of parcels with both septic tanks and animals that are adjacent to the north tributary area.

	South
	SpeedWorld, Domestic Animals, Wildlife
	Fecal Coliform, BOD5 or TN
	Water quality sampling data and Figure 2-15, Figure 2-16, and Figure 3‑1 suggest that two areas may contribute pollutants to the tributary.

	Main Stem
	None at this time
	Low DO appears to be a background condition due to lack of identifiable human induced sources.


Chapter 4 : Management Actions
The Fecal Coliform TMDL Report estimated that the fecal coliform loading to the Long Branch subbasin is approximately 6.84X1010 counts/day.  The allowable loading to the subbasin based on the state’s water quality standard is 4.64X1010 counts/day.  DEP has estimated in order to achieve the state’s water quality standard, fecal coliform loadings from nonpoint source must be reduced by 32 percent.  Based on the work performed by DEP as outlined in the Fecal Coliform TMDL Report as well as the source investigations conducted by the County (described in Section 3 of this BMAP), it is not entirely clear what the sources of fecal coliform loadings are and what percentage are man-induced.  Therefore the County has committed to the management actions in Section 4.1 in order to gain a better understanding of the sources and to address them as necessary.  These management actions are summarized in Table 4‑1.
In the DO TMDL Report, DEP suggested that DO impairment in the Long Branch system can be attributed to excessive loadings of BOD, TP, and TN.  According to the DO TMDL Report, the total allowable loads of BOD and TP that achieve the target BOD and TP concentrations of 2.3 and 0.14 mg/l are 14.96 and 0.74 tons/year, respectively.  Compared to existing BOD and TP loadings of 16.65 and 1.06 tons/year, the allowable loads represent a 10 percent and 30 percent reduction in overall BOD and TP loading, respectively.  This “overall” percent load reduction was calculated by including loading from baseflow and the unknown source, which contribute a significant portion of the BOD and TP total loads.  These loads are considered natural background in this study, and as such, no pollutant load reduction was applied to these sources.  Reductions were only applied to the major human land use categories, including agriculture (feeding operation), urban area, and transportation, communication, and utilities.
The allowable TN load is 5.21 tons/year.  However, the average TN concentration achieved with this TN load for the main channel site is about 0.87 mg/L, which is higher than the 0.71 mg/L target and which will not attain the Class III DO criterion.  Based on the correlation between DO and TN discussed in the DO TMDL Report, 0.87 mg/L TN corresponds to an average annual DO concentration of about 2.6 mg/L.  The allowable load was set at 5.21 tons/year because reductions in TN concentration below 0.87 are not achievable; 0.87 mg/L TN was achieved by reducing the TN loading from all the human sources to background levels (reducing the TN EMC for all the human land use to the TN EMC of upland forests -- 1.25 mg/L).  As no further decreases in TN load reduction are possible, the 5 mg/L DO is deemed unachievable for the main channel of Long Branch and 2.6 mg/L DO is considered the highest achievable annual average concentration.  As mentioned previously, DEP adopted an ADOC for the main channel of 2.6 mg/L.  Even with this lower ADOC, reductions in BOD, TN, and TP loading will still be needed to meet the existing Class III criterion in the tributaries and to meet the ADOC in the main channel (the existing annual average DO concentration of the main channel is about 1.2 mg/L).
The breakdown of the various contributions of pollutants (e.g., nonpoint source runoff from the catchments, baseflow, etc.) to the Long Branch Subbasin based on the loadings estimated by DEP is show in Figure 4‑1.
Table 4‑1: Management Action Summary
	Management Action
	Description
	Timeline
	Responsible Party
	Related to County MS4 Permit (FLS000011)

	Broad-Based Management Actions

	MS4 Permit Implementation
	Orange County is a Phase I MS4 (Permit No. FLS000011) responsible for developing and implementing a stormwater management program that reduces pollutants in stormwater to the maximum extent practicable. This involves a broad range of activities from public education through erosion control, stormwater system and facility inspections, and system inventories.
	Ongoing
	Orange County EPD
	Yes

	Public Education and Outreach
	To help citizens develop a commitment to the environment’s health and well being, the County conducts two types of public outreach efforts: those intended to change behavior and those intended to inform the public about water resources.  These efforts include implementation of the Florida Yards and Neighborhoods Program, the Orange County Water Atlas  www.orange.wateratlas.org , CLIP program, brochures, public presentations, school programs, Earth Day activities, and other outreach efforts.
	Ongoing
	Orange County (multiple departments)
	Yes

	Econlockhatchee River Protection Program
	Orange County has established special criteria for development within the Big Econlockhatchee River Basin, which are defined in Chapter 15 of the County’s Code of Ordinances. Within this basin, Orange County regulations require pollution abatement, recharge where possible, and flood protection.
	Ongoing
	Orange County EPD
	Not Applicable

	Parks Total Phosphorus Removal
	Implementation of a program for Parks Department landscape contractors to utilize fertilizer labeled with 0% phosphorus for all turf fertilizer applications.  In addition, no fertilizers are applied within 10 feet of waterbodies or wetlands.
	Ongoing
	Orange County EPD and Parks and Recreation Division
	Not Applicable

	Pollution Abatement Swale Design Criteria
	The County is currently researching the possibility of developing more specific criteria for the design, construction and maintenance of environmental berms and swales on properties abutting lakes and streams.  The County has identified specific deficiencies in the current code that require modification.  These modifications would apply to new development and redevelopment.
	Program under development
	Orange County EPD
	Not Applicable

	Environmental Resource Permitting
	Activities that exceed SJRWMD permitting thresholds must be authorized by an Environmental Resource Permit from the District, which incorporates both stormwater treatment and mitigation of any wetland impacts.  
	Ongoing
	SJRWMD
	Not Applicable

	Agricultural Best Management Practices
	DACS develops, adopts, and implements agricultural Best Management Practices (BMPs) to reduce water quality impacts from agricultural discharges and enhance water conservation. A statewide BMP manual for cow/calf operations is under development.  Upon adoption, DACS will work with private landowners to implement the provisions of this BMP manual on their properties.
	Program ongoing; Adoption of cow/calf BMP manual expected Fall 2008
	DACS and Private Landowners
	Not Applicable

	Basin-Specific Management Actions

	Hydrologic Measurements
	Flow meters will be installed at locations on both the north and south tributaries.  The County will also install a rainfall gage in the basin.  Data measured using these tools will provide a better understanding of the flow regimes in the Long Branch system.  Water quality data collected during future events can then also be correlated to flow and rainfall amounts.  
	Begin in 2008
	Orange County EPD
	Not Applicable

	Sanitary Survey
	A detailed sanitary survey will be performed to determine what role septic systems play in the fecal coliform loading.  To help with prioritization, the County will first survey those properties constructed prior to 1984 which may not meet the current setback requirements and/or have the highest probability of failure.
	Begin in 2008
	Orange County Health Department and EPD
	Not Applicable

	Optical Brightener Testing
	Fluorometric detection of optical brighteners is a methodology used for detecting anthropogenic pollution in aquatic environments.  Pending equipment availability, the County will use this device to determine the presence of optical brightener dyes in the Long Branch system.  
	2008

(pending equipment availability)
	Orange County EPD
	Not Applicable
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Figure 4‑1: Contributions of Pollutants to the Long Branch Basin

4.1 Broad-Based Management Actions and Programs Contributing to Reduction of Pollutant Loadings
There are a number of programs and policies that the County has already implemented that will aid in reducing contributing pollutant sources in the Long Branch subbasin as well as throughout the County.

4.1.1 Municipal Separate Storm Sewer System (MS4)

Many of the municipalities across the Middle St. Johns basin are regulated by the Florida NPDES Stormwater Program, including Orange County.  The basic requirements of this program serve as a foundation for the stormwater management efforts of these communities.  The EPA developed the federal NPDES permitting program in two phases.  Phase I, started in 1990, addressed large and medium MS4s located in incorporated places and counties with populations of 100,000 or more, as well as specific industrial activities.  Phase II, which was started in 1999, addresses additional sources, including small MS4s.  
In October 2000, EPA authorized DEP to implement the NPDES stormwater permitting program in the state.  This permitting has remained separate from state stormwater/environmental resource permitting programs and local stormwater/water quality programs, which have their own regulations and permitting requirements.  Florida's rules for medium and large MS4s can be found in Chapter 62-624, F.A.C.
· NPDES MS4 Phase I Permit Requirements - Phase I MS4s were subject to the two-part permit application requirements, including the development of a proposed stormwater management program (SWMP) that would meet the standard of "reducing pollutants to the Maximum Extent Practicable (MEP)" and incorporation of this SWMP into an individual permit that was then issued to the MS4 operator.  The SWMP for these MS4s include measures to:
· Identify major outfalls and pollutant loadings. 

· Detect and eliminate non-stormwater discharges to the system. 

· Reduce pollutants in runoff from industrial, commercial, and residential areas.

· Control stormwater discharges from new development and redevelopment areas. 

· Implement a monitoring program. 
In the Long Branch Subbasin, the Phase I NPDES MS4 permit holder is Orange County (NPDES MS4 Co-Permittee under NPDES MS4 Permit FLS000011).  Under the SWMP, Orange County is required and committed to perform a number of activities to reduce the pollutants that are allowed to enter the stormwater system.   These activities are evaluated on an annual basis, and the components that are found to be effective are continued and made an ongoing part of the SWMP.  Specific components include:
· Public education programs that address:

· Proper design, construction, operation, maintenance, and inspection of stormwater management systems. 

· Pollution prevention, including proper disposal of waste oil, household hazardous waste, and pesticide, herbicide, and fertilizer application.

· Maintaining effective programs to reduce erosion and sedimentation from construction activities.

· Maintaining effective programs to reduce pollution and other adverse ecological effects of stormwater discharges associated with new development or redevelopment activities.

· Maintaining effective inspections of stormwater management and treatment systems.

· Coordinating and participating with adjacent MS4s, and stormwater-related agencies.

· Coordinating and participating with the State and local agencies and groups.

· Detecting and eliminating non-stormwater discharges to the MS4.

· Inspecting priority high-risk industrial stormwater dischargers to the MS4 to ensure that they have implemented pollution prevention plans that minimize the discharge of pollutants to the MS4.
Other tasks the co-permittees must perform include:
· An inventory of all known major outfalls covered by the permit and a map that is updated frequently depicting the location of major outfalls.   A major outfall is defined in Rule 62-624.200(5), F.A.C. as a municipal separate storm sewer outfall that discharges from a single pipe with an inside diameter of 36 inches or more or its equivalent (discharge from a single conveyance other than circular pipe which is associated with a drainage area of more than 50 acres); or for municipal separate storm sewers that receive stormwater from lands zoned for industrial activity (based on comprehensive zoning plans or the equivalent), an outfall that discharges from a single pipe with an inside diameter of 12 inches or more or from its equivalent (discharge from other than a circular pipe associated with a drainage area of 2 acres or more).

· An estimate of seasonal pollutant loadings and EMCs for each major outfall or each major watershed covered by the permit and re-calculated every five years.

· A summary providing an assessment of water quality trends based on data gathered as a result of the monitoring program as required in each permit annually.
With these tasks required by permit, Orange County and their NPDES co-permittees have been performing water quality control projects, inspections, and education since the mid-1990s.  This includes water quality monitoring and trend analysis for a large number of water bodies; stormwater system evaluation and monitoring; compliance inspections of all industries that have the potential of creating stormwater pollution; education and inspections of internal county activities at maintenance yards and municipal waste treatment facilities; an annual meeting of the local sanitary utilities to review and refine sanitary sewer overflow activities to effectively control overflows and minimize environmental impacts; and construction site compliance inspections for erosion and sedimentation control.  Each co-permittee maintains legal authority to control discharges to and from those portions of the MS4 over which it has jurisdiction. This legal authority may be a combination of statute, ordinance, permit, contract, order or inter-jurisdictional agreements between permittees.
4.1.2 Public Education and Outreach

County conducts a wide variety of public outreach activities, intended to address multiple audiences.  One of the Orange County Environmental Protection Division’s (OCEPD) goals is to serve not just as “regulators,” but also as “good stewards of the environment” by encouraging citizens to develop a commitment to the environment’s health and well being, making the community better for both people and wildlife.  To achieve this goal with respect to water quality, the County conducts two types of public outreach efforts: those intended to change behavior and those intended to inform the public about water resources.

Individual behaviors can add up to significant water quality problems or benefits.  Through their outreach efforts, the County seeks to change the following public behaviors:

· Reduced use of pesticides, herbicides, and fertilizers;

· Water conservation;

· Household hazardous waste reduction and proper disposal; 

· Limited illicit discharge into storm drains and waterbodies; and

· Enhanced participation in the Florida Yards and Neighborhoods Program

To achieve these goals, the County supports the following type of activities:

· Neighborhood clean-ups

· Brochures, flyers, and fact sheets

· Educational videos

· Public presentations and seminars

· School programs

· Florida Yards and Neighborhoods Program

· Water Action Volunteers

These activities are conducted as part of the public outreach and education component of the County’s MS4 permit.  These efforts are tracked by OCEPD (“Outreach Events Excel Spreadsheet”) and reported on the MS4 Annual Report.

The Florida Yards and Neighborhoods and Watershed Action Volunteers (WAV) programs are effective in changing public behavior to support water resource protection by providing concrete steps individuals can take to minimize impacts.  In central Florida, the Florida Yards and Neighborhoods Program is a cooperative efforts supported by Orange, Lake, and Seminole counties.  This is a well-developed series of seminars presented at no cost to residents, business owners, and County staff to educate them on best management practices (BMPs) for the use of herbicides, pesticides, fertilizers, irrigation techniques and landscape management.  More information about the Central Florida Yards and Neighborhoods Program can be found here: http://cfyn.ifas.ufl.edu/.  The Orange County WAV Program started in 2000.  The Program is a partnership between SJRWMD, OCEPD, and the SFWMD.  Volunteers participate in education programs, water quality monitoring, festivals, plant and wildlife surveys, cleanups and storm drain marking.  The WAV program in Orange County also sponsors an annual Earth Day celebration.  Special features include educational tents and stage presentations.  For example, the “Water Shack,” added to the event in 2004, featured activities that involved the water cycle, the Floridian Aquifer, watersheds, and storm water pollution prevention. 

The County is also active in educating the public about water resources in general.  All water quality data collected by Orange County is reported on the County’s Watershed Atlas (http://www.orange.wateratlas.usf.edu/).  This is a website from which all water quality sampling and related projects are made available to the public in a convenient and up-to-date format.  This site provides easy access to data and educational programs pointed toward watershed restoration.  The Atlas is an excellent resource that facilitates public access to the most current water quality data.  Information about Long Branch in the Atlas is posted on this page: http://www.orange.wateratlas.usf.edu/river/default.asp?wbodyid=130015&wbodyatlas=river.  

4.1.3 Econlockhatchee River Protection Program
Orange County has established special criteria for development within the Big Econlockhatchee River Basin, which are defined in Chapter 15 (Environmental Controls), Article XI (Econlockhatchee River Protection) of the County’s Code of Ordinances.  Within this basin, Orange County regulations require pollution abatement, recharge where possible, and flood protection.  To satisfy the pollution abatement requirement, wet detention systems (as defined by Chapter 40C-42 F.A.C.) are required for those areas where dry retention/detention is not possible due to limited recharge capabilities.  For flood protection purposes, the post-development rate of discharge cannot exceed the pre-development rate of discharge for both the mean annual/ 24-hour storm and 25-year/24-hour storm.
In order to protect the uplands contiguous with riverine wetlands, the County also has strict guidelines regarding development within the corridor of the Big Econ River itself.  Section 15-443 (Critical Areas Regulations) of the County’s code was developed for the purpose of protecting “the public interest in the natural resources of the Econlockhatchee River Basin ecosystem by balancing development and private property rights with environmental protection.”  Section 15-443(1) establishes a river corridor protection zone, which includes the main river channel of the Big Econ River, major tributaries, and “…at least 1,100 feet landward as measured from the stream’s edge of the Econ River main channel, and at least 550 feet landward as measured from the stream’s edge of the major tributaries, and at least 50 feet of uplands landward of the landward edge of the wetlands abutting the main river channel and the named tributaries.”
Development within this zone is required to have no significant adverse effect on vegetation, water quality, hydrology or the habitat of any aquatic or  wetland dependent wildlife or the habitat of any species designated as endangered, threatened or species of special concern.  ”However, in no case shall development activities be permitted closer than 550-feet as measured from the stream’s edge of the main river channel except for created forested or herbaceous wetlands, retention areas and passive recreation when it is clearly demonstrated that these activities will have no adverse impact on vegetation, water quality, hydrology or habitat”.
The river protection ordinance does not apply to the following projects if they were approved prior to December 21, 1990:
· Development of regional impact that have received a development order issued pursuant to F.S. § 380.06; or,

· Platted lots and parcels of record (as defined in section 38-1) that have infrastructure improvements or structures constructed in accordance with county regulations; or,

· Projects that have received County approval of construction plan(s) or approved preliminary subdivision plans on or before January 8, 1991, and are proceeding in accordance with County regulations.
These regulations are applied on a project for all non-exempt development applications subject to the normal County review procedures.  Generally, this includes any activity that will directly result in the physical alteration of the property.
4.1.4 Parks Total Phosphorus Removal

In 2005, the OCEPD and Parks and Recreation Division agreed to reduce the use of phosphorus fertilizer with the issuance of each new contract for lawn care and maintenance on all of park facilities.  This agreement includes: using 0 percent phosphorus, with 3 percent allowed if needed on regular turf; prohibiting the use of fertilizers, pesticides, and herbicides within 10 feet of shorelines; applying weed controls directly instead of broadcast applications of dry material; and limiting nitrogen to less than 0.5 lbs per 1000 square feet, with repeat applications within seven days considered to be one application.  Phosphorus may be used selectively on plants that have high phosphorus needs, but this will be limited to small amounts and in localized areas.
There are two Orange County parks in the Long Branch Subbasin: Bithlo Park and Long Branch Park.
4.1.5 Pollution Abatement Swale Design

In an effort to provide a greater level of protection to the surface waters of Orange County, the County is currently researching the possibility of developing more specific criteria for the design, construction and maintenance of environmental berms and swales on properties abutting lakes and streams.  The current code of ordinances and regulations make reference to pollution abatement swales (berms and swales) being required upland of streams and canals and above the normal high water elevation of all lakes for new construction.  This requirement is included in the subdivision construction plan portion of the code; however the current codes are deficient in the following areas:  
1. Pollution abatement objectives – for example reduction in erosion, or reduction in specific contaminants and the primary removal mechanism specified (plant filtration, vegetative uptake, sedimentation, etc.)

2. Detailed design criteria for size, location, dimensions, desired percolation rate, and required retention sizing for a given storm event.

3. Specifications or constraints on construction material or compaction.

4. Requirements for berms and swales for existing developed sites where renovations or regrading are occurring.

5. Specifications for berm and swale end treatments to separate facilities on adjacent parcels.

The County has determined that specific design and application criteria are needed to more consistently apply this BMP to current and future sites for either subdivisions or individual parcels.  At the present time, the County is reviewing their own existing criteria as well as other municipalities within Florida and will eventually consider recommendations for design criteria for berms and swales.  These potential future changes to the County’s code may have some applicability to future development and redevelopment in the Long Branch subbasin.
4.1.6 Environmental Resource Permitting

Within the Long Branch watershed, activities that exceed SJRWMD permitting thresholds must be authorized by an Environmental Resource Permit (ERP) from the District (Chapters 40C-4 through 40C-400, FAC), which incorporates both stormwater treatment and mitigation of any wetland impacts.  In order to obtain an ERP where existing ambient water quality does not meet state water quality standards, an applicant must demonstrate that the proposed activity will result in a net improvement in the parameters that do not meet standards.  This permitting program helps minimize the pollutant loads associated with new development.
4.1.7 Agricultural Best Management Practices

The most common agricultural land use in the Long Branch watershed is pasture, both improved and unimproved.  This agricultural commodity type and distribution within the watershed has changed little since 1988, based on land use maps from SJRWMD.

Through the Office of Agricultural Water Policy (OAWP), DACS develops, adopts, and implements agricultural BMPs to reduce water quality impacts from agricultural discharges and enhance water conservation.  The OAWP is currently developing and will be adopting a statewide BMP manual for cow/calf operations.  Adoption of this manual is expected to occur by the fall of 2008.  
The OAWP’s BMP implementation role involves assisting agricultural producers in selecting, funding, properly implementing, and maintaining BMPs.  The OAWP employs field staff and contracts with service providers
 to work with producers to submit notices of intent (NOIs) to implement BMPs, which identify the measures appropriate for their operations.  Service providers also give technical assistance to producers and help implement cost-share programs that leverage regional, state, and federal funds.  
Although DACS BMP programs are non-regulatory in nature, subsection 403.067(7)(b), F.S., requires that nonpoint pollutant sources (such as agriculture) included in a basin management action plan demonstrate compliance with pollutant reductions established to meet a TMDL either by implementing rule-adopted BMPs or conducting water quality monitoring prescribed by DEP or a water management district.   
The key to successful BMP implementation is in educating landowners about integrating BMPs into their daily routine to reduce pollutant loading.  A detailed explanation of adopted agricultural BMPs and electronic copies of BMP manuals can be found at www.floridaagwaterpolicy.com.  Printed BMP manuals can be obtained in the local extension office at county agricultural centers, or by contacting OAWP field staff.
4.2 Management Actions Specific to Long Branch

As mentioned previously in this BMAP, the County has not yet isolated the exact source of pollutants that are contributing to the fecal coliform or dissolved oxygen impairment.  Until a source is identified, management actions to reduce pollutant loads cannot be proposed at this time.  Therefore the County has committed to further activities in the Long Branch subbasin to help identify and isolate the pollutant sources contributing to the current impairments.

4.2.1 Hydrologic Measurements

During sampling efforts in 2006, the County noted that Long Branch flows intermittently, that is, flow was observed during a rain event or immediately thereafter.  The flow usually subsides within a day of the actual rainfall event, and the system is characterized by stagnant water when there is no rain.  Based on this behavior, the County reviewed the sampling results for fecal coliform taken during the Verified Period and compared them to daily rainfall records from the Storey Ranch at Bithlo rainfall station, which is a local rainfall station in the vicinity of Long Branch.  Results of this comparison (discussed in detail in Section 3 of this BMAP) indicated several anomalies in the sampling results during the Verified Period which included: 
1. Levels of fecal coliform exceeding the State’s criterion were observed when there had been no rain on the day of sampling or the previous day; and

2. Very high levels of fecal coliform were observed when there was insignificant cumulative rainfall compared to other data presented in the table.

Due to the intermittent flow patterns observed by the County in the Long Branch system, the County plans to install a flow meter at pre-determined locations on both the north and south tributaries.  The County will also install a rainfall gage in the basin.  Data measured using these two tools will provide a better understanding of the flow regimes in the Long Branch system.  Water quality data collected during future events can then also be correlated to flow and rainfall amounts.  
4.2.2 Sanitary Survey

Individual on-site sewage treatment and disposal systems (OSTDS, i.e., septic tanks) are regulated under Article XVII of Chapter 37 of the County’s Code of Ordinances.  The Orange County Health Department (OCHD) is responsible for regulating the construction and repair of OSTDSs.  Systems producing more than 5000 gallons per day (gpd) are regulated by DEP.  Under Section 37-540 of the County’s code (i.e., design and permit standards), OSTDSs and drainfield expansion areas must be located at least 150 feet from the normal high water elevation (NHWE) of surface water bodies and canals connected to surface water bodies.  OSTDSs must be located no less than 75 feet from the design high water level of normally wet open drainage systems and stormwater retention areas, jurisdictional wetland areas and underdrains (this requirement does not apply to swales).
Regulation of septic tanks began in Florida in the 1920s because of frequent occurrences of water-borne diseases.  In the early 1970’s, a more comprehensive code was developed primarily based on the Manual of Septic Tank Practice published by the U.S. Public Health Service.  The code established minimum lot sizes for development on OSTDS; however, it grandfathered lots platted prior to 1972 from these requirements. 
Review of the County’s Code of Ordinances is consistent with this policy as residential lots platted prior to January 1, 1972 are exempt from the minimum lot size/density requirements contained in the County’s code.
In 1983, the Florida Legislature passed the Water Quality Assurance Act. Chapter 381 of the Florida Statutes, pertaining to public health, was revised as part of the Water Quality Assurance Act to address water quality concerns.  In 1983, OSTDS regulations were rewritten to require that the minimum separation distance between the bottom of the drainfield and the seasonally high groundwater table as well as the horizontal setback distance of the system to the surface water be increased.  In addition, a limitation on the amount of wastewater discharged per acre was established.  The legislature reduced the minimum lot size for development on OSTDS and public water systems from 1/3 acre to four lots per acre.  The regulations have been modified numerous times since 1975, often as a result of various other changes made to Chapter 381.
Orange County passed its septic tank ordinance in May, 1992.  As mentioned previously, this ordinance provided for the 150 foot setback from the NHWE of surface waters and a 75 foot setback from wetlands and retention ponds.  Between 1992 and 1996, the ordinance included a 36-inch separation between the bottom of the drainfield and the top of the wet season water table for lakefront lots.  After 1996, the ordinance was amended to require a 30-inch separation between the wet season water table and the bottom of the drainfield.  Based on the regulatory history of OSTDSs in the state of Florida as well as Orange County, the parcels served by OSTDSs in the Long Branch study area and that were constructed prior to 1984 and 1992 were identified and are shown on Figure 4‑2 and Figure 4‑3.  There are approximately 248 parcels with septic tanks that were constructed prior to the time when OSTDS regulations required that the horizontal setback distance of the system to the surface water be increased.  This number may vary depending on exactly when the County implemented specific setback requirements in the design standards for OSTDSs in their code.  
To address the fecal coliform TMDL, the Orange County EPD and the OCHD will perform a detailed sanitary survey to determine what role septic systems play in the fecal coliform loading of Long Branch.  To help with prioritization, the County will first survey those properties constructed prior to 1984 which may not meet the current setback requirements and/or have the highest probability of failure.
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Figure 4‑2: Parcels with Septic Tanks Constructed Prior to 1984
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Figure 4‑3: Parcels with Septic Tanks Constructed Prior to 1993

Project tasks may include:
· Identification of parcels not served by sanitary sewers that abut the Long Branch system and its tributaries (this has already been done by the County).

· Development of digital map of parcels identified (this has already been completed by the County).

· Recruitment, selection, and training of staff.

· Requisition and procurement of necessary equipment. 

· Global positioning system (GPS) location of OSTDS on parcels abutting creek system in the study area, develop and generate accurate GIS maps of OSTDS locations in the watershed.

· Qualitative evaluation of OSTDS functionality (i.e., are there visible signs of system failure?) 

· Evaluation of onsite soils to six feet below natural grade:

· Soil Series identification per Soil Survey of Orange County.

· Textural soils assessment utilizing United States Department of Agriculture (USDA) methodology to six feet below natural grade.

· Seasonal high water table (SHWT) identification. 

· Setback  measurements of infiltrative absorption surface of drainfield:

· Horizontal setback determination to creek.

· Vertical separation to SHWT.

· Water quality assessment of the Long Branch system at selected intervals measuring fecal coliform levels (the County has already implemented a sampling program to measure fecal coliform levels throughout the Long Branch system). 

Based upon data results of the aforementioned tasks, potential impacts of investigated OSTDS to the Long Branch system can be characterized as:
1. Confirmed impact to the Long Branch system (e.g., visible signs of untreated effluent impacting the creek).

2. Significant potential for adverse impact to the Long Branch system (e.g., no visible signs of impact to the system but there exists a horizontal setback to creek of less than 75 feet and/or a vertical setback to SHWT of less than 24 inches).

3. Minor potential for adverse impact to the Long Branch system (i.e., no visible signs of impact to creek and horizontal setback of greater than 75 feet and vertical setback to SHWT of greater than 24 inches).
4.2.3 Optical Brightener Testing

DEP has suggested the possibility of borrowing a portable fluorometer from EPA.  Depending on its availability, the County will use this device to determine the presence of optical brightener (OB) dyes in the Long Branch system.  Traditional OB tests using cloth samples placed in the water body for one or two weeks, then tested in the lab have not been performed due to lack of flowing water in the Long Branch system.  Fluorometric detection of OBs is a methodology used for detecting human-origin pollution in aquatic environments.  OBs in almost all laundry and some dishwashing detergents fluoresce when exposed to certain wavelengths of ultraviolet light, so water samples that fluoresce under those same wavelengths must be contaminated by residues from detergents (human sources).  There are at least two major potential human sources of contamination that could contain OBs which include leachates from improperly functioning OSTDSs and leaking pipes from community wastewater treatment systems.  In rural areas where the majority of homes are served by on-site systems, optical brighteners in water samples indicate failing conditions within OSTDSs in close proximity to the sampled bodies of water.  A fluorometer can be used on a variety of waterways (marine, brackish, and fresh) where human sources of pollution are suspected.  In larger bodies of water, fluorescent plumes can be identified with the fluorometer and then traced back to the shore and directly to locations that appear to be the source of the pollution.  The fluorometer can be used in the lab or field to measure small volumes or equipped for field use where water is continually pumped through the instrument with a submersible pump, and results from a digital readout are obtained immediately.  Portability allows the instrument to be used from a boat to sample shoreline areas within a reasonable timeframe, especially where access might otherwise be very difficult to obtain (Hagedorn et. al., 2005).
Due to inconsistencies observed in the field compared to water sampling results, this device can be used to more accurately determine whether or not elevated fecal coliform levels (and hence nutrients and BOD5), especially in the northern tributary of the Long Branch system, are attributed to human sources.  
4.3 Implementation Schedule

The County will complete the subbasin specific activities according to the following timeframe:
· Initiate subbasin specific activities described in Section 4.2 of this BMAP during the remaining months of Fiscal Year 2007 and continue into Fiscal Years 2008 and 2009.

· Provide a status report to DEP by the end of Fiscal Year 2009 to document the activities performed as well as the results.

· If the pollutant sources can be identified and isolated prior to this timeline, the County will notify DEP and work with them to adopt a revised schedule.
4.4 Implementation Cost

The costs of BMAP implementation are summarized in Table 4-2. BMAP management actions that were developed specifically to address this TMDL cost approximately $50,000.  This includes hydrologic measurements, a sanitary survey, and an optical brightener study, with funding to be provided by Orange County.  A suite of additional ongoing management actions are also included in the BMAP, such as the County municipal stormwater permit program, public education, agricultural best management practices, environmental resource permitting, etc.  These programs are implemented at a scale broader than the Long Branch watershed.  Thus, costs associated with their implementation were not estimated. 

Table 4-2.  BMAP Implementation Cost Summary

	Management Action
	Responsible Party
	Estimated Implementation Cost

	Broad-Based Management Actions

	MS4 Permit Implementation
	OCEPD


	Countywide



	Public Education and Outreach
	Orange Co. (multiple depts.)


	Countywide



	Econ. River Protection Program
	OCEPD


	Countywide



	Parks Phosphorus Removal
	OCEPD and Parks
	Countywide



	Swale Design Criteria
	Orange Co. (multiple depts.)
	Countywide

($40,000 for study)



	Env. Resource Permitting
	SJRWMD
	District-wide



	Ag. Best Management Practices
	DACS and Private Landowners
	Statewide



	Basin-Specific Management Actions

	Hydrologic Measurements
	OCEPD


	$45,000 (2008)



	Sanitary Survey
	OCEPD and Health Dept.
	$1500 (EPD)

TBD (Health Dept.)



	Optical Brightener Testing
	OCEPD
	$1500




Chapter 5 : Anticipated Outcomes

Since the adoption of the TMDL for Long Branch, Orange County has put forth significant effort to identify and isolate the source(s) contributing to both the DO and fecal coliform impairment.  To date, the County has been unsuccessful in identifying exact sources due to lack of flow in the Long Branch system as well as inconclusive sampling results.  Therefore, the BMAP will address further investigation of the sources of pollution and it is anticipated that BMAP implementation will achieve the following results:
· Identify and isolate sources of anthropogenic pollutants, if any, and develop management strategies to curb or eliminate these loads; 

· Identify those areas where the impairment may be attributed to natural background conditions (i.e., blackwater system, wildlife, etc.); 

· Enhanced understanding of Long Branch hydrology, water quality, and pollutant sources; and,

· Enhanced public awareness of pollutant sources, impacts, and management actions.

At this point, the activities outlined above are all qualitative.  As exact pollutant sources have not yet been identified, there are no data available to quantify anticipated nutrient loading reductions associated with BMAP activities as is typically done for other watersheds.
Table 5‑1 summarizes the overall strategies, management activities to identify pollutants as well as the identified collaborators to participate in the process.
The following sections discuss the anticipated outcomes for each of the management strategies outlined in Table 5‑1.

Table 5‑1: Summary of Strategies and Management Activities to Enhance Source Identification

	Strategy
	Management Activities to Enhance Source Identification
	Collaborators

	Develop better understanding of the Long Branch system hydrology
	Flow Measurements
	OCEPD

	Investigate and verify septic system contributions, if any, to the Long Branch system.
	Sanitary Survey
	OCEPD, OCDOH

	
	Optical Brightener Testing
	OCEPD, DEP

	Establish a solid baseline of water quality data to determine trends, if any that may exist.
	SpeedWorld Monitoring
	OCEPD

	
	Continued Water Quality Monitoring
	OCEPD


5.1 Hydrologic Behavior of the Long Branch System

Two key activities were identified in order to gain a better understanding of the hydrologic regimes in the Long Branch system.  These include collecting flow data as well as conducting a base flow separation analysis specific to the Long Branch system. 

According to the DO TMDL Report (Gao, 2005), groundwater is a significant part of the total stream flow for the Long Branch watershed.  Based on a study by Wanielista et al. (1993), up to 80 percent of the stream flow in the Big Econ River watershed could come from base flow.  However, site-specific information on groundwater flow for the Long Branch system was not available for the TMDL analysis.  Therefore, the contribution from groundwater flow was estimated through base flow separation analysis using a set of continuous daily flow values derived for the Long Branch outlet.  The flow values, however, were derived using a reference watershed in Seminole County, which is significantly downstream of the Long Branch system.  The DO TMDL Report estimates that base flow contributes as much as 85 percent of the flow in the Long Branch system.  In the report entitled Econlockhatchee Hydrologic Balance (Wanielista et. al., 1992), from SR 50 to the St. Johns River, the potentiometric surface of the Floridan aquifer is above the bed of the Big Econ River, thus there exists the potential for deeper aquifer water to move to the surficial aquifer and subsequently to the River.  However, just upstream of SR 50, which would coincide with the Long Branch area, it seems as the potential is not as great as the river bed is above the potentiometric surface of the Floridan aquifer (see Figure 5‑1).

During the course of the County’s water quality investigations, the County has observed that the Long Branch system is characterized by intermittent flow.  This has posed difficulties in collecting water quality samples and the County has had to coordinate their sampling efforts to coincide with rainfall events so that there is sufficient flow in the system for sample collection.  This may indicate that baseflow may not be as big of a contributor in this portion of the Big Econ system as estimated in the DO TMDL Report.  
[image: image44.emf]
Source: Econlockhatchee Hydrologic Balance (Wanielista et. al, 1992)
Figure 5‑1: Big Econ River Bed and Potentiometric Elevations vs. Distance
The anticipated outcomes of these activities are as follows:
1) Gain a better understanding of the flow regime of the Long Branch system as historically, flow has not been measured in this system.

2) Gain a better understanding of the affects of base flow on the Long Branch system.

3) As estimates for both surface water flow and base flow were derived for Long Branch using data from a reference basin located approximately 11 miles downstream of the confluence of the Long Branch system with the Big Econ River, base flow may have a more pronounced influence in this part of the watershed than near Long Branch (as illustrated in Figure 5‑1).  Therefore, it is possible that the base flow contribution represented in the load analysis of the TMDL Report may have been overestimated.  Collecting flow data and performing a base flow separation analysis that is specific to the Long Branch system will provide data that can be used to verify the accuracy of the loadings presented in the TMDL report.  If it is found from this analysis that the loading estimates presented in the TMDL Report are not accurate, then better data will be available for DEP to refine their models with. 
5.2 Septic Tank Contributions to the Long Branch System

In order to gain a better understanding of the impacts that septic tanks have on the Long Branch system, two activities were identified, a sanitary survey and optical brightener testing.  There exists a high density of septic tanks adjacent to almost the entire extent of the northern tributary of the Long Branch system as shown in Figure 2‑13.  Almost all of the parcels with septic tanks adjacent to the tributary were estimated to have beenconstructed prior to 1992 (as shown in Figure 4‑3), when the County’s OSTDS regulations went into effect.  Approximately sixty-five percent of those septic tanks were estimated to have been constructed prior to 1983 when the State of Florida revised their OSTDS regulations to require a minimum separation distance between the bottom of the drainfield and the seasonally high groundwater table as well as increasing the horizontal setback distance of the system to the surface water.  
To date, the County has not been able to verify whether or not septic tanks in the Long Branch tributary area contribute to the water quality impairments.   As mentioned previously, water quality samples have been difficult to obtain due to lack of flow in the system.  The County had also collected samples to analyze for the presence of the Enterococcus human specific fecal marker to determine if the elevated fecal coliform measurements in the Long Branch system are derived from human sources.  Results of this analysis were inconclusive.
To address the fecal coliform TMDL, the OCEPD and the OCHD will consider performing a detailed sanitary survey to determine the role of septic systems in the fecal coliform loading of Long Branch.  To help with prioritization, the County will first survey those properties constructed prior to 1984 which may not meet the current setback requirements and/or have the highest probability of failure.  Project tasks for the survey may include those previously outlined in Section 4.2.2.
To help support the effort in determining the impact of septic tanks on the Long Branch system, the County would like to further investigate the presence of OB dyes in the Long Branch system using a portable fluorometer.  Traditional OB tests using cloth samples placed in the water body for one or two weeks, then tested in the lab have not been performed due to lack of flowing water in the Long Branch system.  If a portable fluorometer is made available from EPA, the County will pursue this investigation in order to gain additional information on potential septic tank impacts on the Long Branch system.  Because of the past inconsistencies observed in the field compared to water sampling results, this device can be used to more accurately determine whether or not elevated fecal coliform levels (and hence nutrients and BOD5), especially in the northern tributary of the Long Branch system, are attributed to human sources.
In summary, the anticipated outcomes of these activities is to verify the whether or not septic tanks in the Long Branch tributary area contribute to the water quality impairments, and if so, to what extent. 
5.3 Establishment of Water Quality Baseline and Trends

Although the data collected during the Verified Period were sufficient to determine that an impairment exists for Long Branch according to the IWR, to date, a long-term record of historical water quality monitoring data has not been established for this system.  This can be seen in the water quality graphs provided in Section 2 of this BMAP (Figure 2‑17 through Figure 2‑29).  As illustrated in these figures, the majority of the samples were taken within only a one year time frame (i.e., 2002) during the Verified Period.  After the TMDL was adopted, the County initiated additional sampling in 2006, but again, this is not a long enough period of record to determine if trends exist.
The County’s recent sampling experience in Long Branch has shown that the system is an intermittent stream and results are dependent on rainfall.  Therefore, the County has committed to perform periodic water quality monitoring at the various stations throughout the Long Branch basin as shown on Figure 6‑1.  The County will monitor these sites on a long term basis in order to establish a baseline of water quality data to determine trends that may exist in the future.   It is anticipated that this effort will provide the County with a better understanding of the behavior of this system as it relates to water quality.  Flow monitoring described in Section 6.2 will also help the County better define the relationship, if any, between hydrology and water quality.
The establishment of a baseline will also allow relative comparisons between DO and TP concentrations to determine if a statistically significant relationship exists or not.  In the DO TMDL Report, DEP suggested that TP is one of the controlling factors for DO concentration in the Long Branch system as a correlation between DO saturation and TP concentration was found based on the data from the Verified Period (Figure 5‑2).
Other studies suggest that that phosphorus inputs can directly stimulate bacterial growth, increasing BOD5 and thereby decreasing DO (Mallin et. al., 2004).  However, while statistically significant BOD5 increases occurred when TP concentrations were 0.5 to 1.0 mg/l or more, the average TP concentrations for the north, south and main tributaries of Long Branch were 0.21, 0.23 and 0.12 mg/l, respectively.  All are less than half of what would be needed to have an effect on DO as indicated by Mallin’s study.
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Figure 5‑2: Correlations between DO and TP during the Verified Period

Mallin et. al. (2004) found that positive correlations between phosphorus and BOD in blackwater streams are typical.  Nutrient addition bioassay experiments have demonstrated that additions of phosphorus, especially organic phosphorus, lead directly to significant increases in BOD, ATP biomass, and bacterial abundance.  It is still unclear, however, in the Long Branch system, as to what concentrations of phosphorus would have a significant impact on BOD5 such that DO levels would be affected.
In summary, the anticipated outcomes of these activities are as follows:
· Establish a long enough period of record for water quality data such that trends can be analyzed.

· Determine the relationship, if any, between water quality and the hydrologic data to be collected described under Section 6.2.

· Gain a better understanding of the relationships between the effect that nutrients have on DO, if any, in the Long Branch system.
Chapter 6 : Monitoring, Project Tracking, and Adaptive Management

The overall purpose of this monitoring strategy is to support implementation of the BMAP, improve our understanding of the Long Branch system, track progress in BMAP implementation, and provide a foundation for future management action decisions.
6.1 Monitoring Objectives

The objectives of this monitoring strategy are as follows:
· Determine if trends in water quality conditions are being observed;

· Improve our ability to evaluate water quality conditions by enhancing flow measurements;

· Continue to improve source identification efforts; and

· Provide sufficient data to support the development of future management actions.
6.2 Monitoring Strategy Details

6.2.1 Flow

Due to the intermittent flow patterns observed by the County in the Long Branch system, the County plans to install a flow meter at pre-determined locations on both the north and south tributaries.  The County will also install a rainfall gauge in the basin as well.  Data measured using these two tools will provide a better understanding of the flow regimes in the Long Branch system.  Water quality data collected during future events can then also be correlated to flow and rainfall amounts.  As the flow monitoring program in the Long Branch system described in the previous subsection progresses, it may be possible to perform a baseflow separation analysis to more accurately determine the local influence that groundwater may have on the Long Branch system.  There is currently a DEP monitoring well (surficial aquifer) located at SR 50 in the Long Branch subbasin, and if it is still an active well , data from this local well could be used to verify the loading contribution from baseflow.  However, there are currently no plans to conduct a detailed baseflow analysis, as current information indicates baseflow may be less of an issue than mentioned in the TMDL report (see Section 5.1).
6.2.2 Water Quality

The County will continue to perform periodic water quality monitoring at the various sites throughout the Long Branch basin as shown on Figure 6‑1.  Due to the limited water quality data currently available for the Long Branch system and lack of a continuous period of record, the County will monitor these sites on a long term basis in order to obtain enough data to determine trends that may exist, if any. 
The County will continue to sample for fecal coliform and DO at several of the sampling stations (CR13N1st, Sites C, D, G, H, M, N, and O and SpeedWorld) as shown in Table 6‑1 and Figure 6‑1.  Sampling will be performed periodically (dependent on whether the system is flowing) in order to obtain discrete samples.  For the same stations, the County will also sample for BOD5, TKN, TN, ammonia (NH3), TP, ortho-phosphorus, chlorophyll-a (corrected for phaeophyton), color and pH.  These parameters will be sampled on the same schedule as DO as described above.
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Figure 6‑1: Water Quality Monitoring Stations in the Long Branch Basin

Table 6‑1: Sampling Sites in the Long Branch Watershed
	Station
	Description
	Source
	Period of Record

	21FLCEN20010374
	North Tributary of Long Branch @ CR13
	STORET
	2002

	21FLCEN20010384
	South Tributary of Long Branch @ CR13
	STORET
	1999-2005

	21FLCEN20010395
	Main Stem of Long Branch above confluence with Big Econ River
	STORET
	2002-2005

	21FLCEN20010396
	Tributary upstream of SpeedWorld at SR520
	STORET
	2002

	21FLCEN20010397
	South Tributary of Long Branch @ SR520
	STORET
	2002


6.2.3 SpeedWorld Monitoring
As it has still been undetermined if SpeedWorld is a significant contributor of pollutants to the Long Branch system, the County will continue to monitor the discharges from this facility.  This facility will be monitored for a number of reasons.  Due to the nature of the activities conducted at SpeedWorld (i.e., large number of people and recreational vehicles occupying the area during weekend events), the County will continue to perform periodic water quality sampling (as feasible based on whether or not there is flow occurring in the system) near the outfall of the facility.  Based on Figure 4‑2 and the Orange County parcel data, this facility was constructed in the 1960s.  OCDOH will review their records to determine the age and maintenance status of this system.  Through field visits, the County will also verify the drainage patterns from the ditch that abuts the west side of the SpeedWorld property.  It is thought that flow in this ditch may be to the south and/or north, where it could possibly be discharging into the north and south tributaries of the Long Branch system.  The County will also continue to sample near the property identified to the west of SpeedWorld where approximately 45 animals were observed.
6.3 Data Management and Quality Assurance/Quality Control

Data collected through the above activities will need to be tracked, compiled, and analyzed in order for it to be useful in support of the BMAP.  The Florida STORET database will serve as the primary resource for storing data and providing access for all stakeholders.  SJRWMD, OCEPD, and DEP currently store water quality data in the Florida STORET database.  Orange County will upload data to STORET in a timely manner, after the appropriate quality assurance/ quality control (QA/QC) checks have been completed. 
Collection of water quality data will be conducted in a manner consistent with DEP’s Standard Operating Procedures (SOPs) for quality assurance/quality control.  The most current version of these procedures can be downloaded from www.dep.state.fl.us/labs/qa/sops.htm.  Orange County sampling protocols are consistent with these SOPs, including sample analysis at a NELAC-certified laboratory.   

Chapter 7 : Commitments and Tracking Progress

This chapter outlines the commitments that stakeholders have made to implement the provisions outlined in this BMAP.  

7.1 BMAP Funding Sources

Funding for the management actions outlined in this BMAP will be primarily obtained from Orange County’s ad valorem funds.  This is the most straightforward funding source for the County to use when implementing these actions.  However, land acquisition funds, state agency funds, SJRWMD cost-share grants, National Oceanic and Atmospheric Association (NOAA) grants, EPA grants, and other funding sources are also available, should additional funds be needed to implement the management actions.  

On a practical level, BMAP implementation depends upon adequate resources and necessary authorizations.  The management actions contained in the BMAP are either under way or are planned in good faith.  Both current and future actions are contingent upon necessary funding and approvals for their initiation and/or continuation.  Orange County and other BMAP signatories have committed to putting forward their best faith efforts to implement the actions outlined in this plan, as shown through the commitment language at the end of this chapter. 
Table 7‑1:  EPA’s Nine Elements of a Comprehensive Watershed Management Plan

	Watershed Management Plan 

Per EPA Guidance
	Long Branch BMAP

	a. An identification of the causes and sources or groups of similar sources that will need to be controlled to achieve the load reductions estimated in the watershed-based plan.
	Chapter 3

	b. An estimate of the load reductions expected for the management measures described under Item (c) below.
	Chapter 5

	c. A description of the nonpoint source management measures that will need to be implemented to achieve the load reductions estimated under item (b) above and an identification of the critical areas in which those measures will be needed to implement the plan.
	Chapters 2 and 4

	d. An estimate of the amounts of technical and financial assistance needed, associated costs, and/or the sources and authorities that will be relied on to implement the plan.
	Chapter 4

	e. An information/education component that will be used to enhance public understanding of the project and encourage early and continued public participation in selecting, designing, and implementing the nonpoint source management measures that will be implemented.
	Chapter 4

	f. A schedule for implementing the nonpoint source management measures identified in this plan that is reasonably expeditious.
	Chapter 4

	g. A description of interim, measurable milestones for determining whether nonpoint source management measures or other control actions are being implemented.
	Chapter 6

	h. A set of criteria that can be used to determine whether loading reductions are being achieved over time and substantial progress is being made toward attaining water quality standards and, if not, the criteria for determining whether this watershed-based plan needs to be revised or, if a nonpoint source TMDL has been established, whether the TMDL needs to be revised.
	Chapters 5, 6, and 7

	i. A monitoring component to evaluate the effectiveness of the implementation efforts over time, measured against the criteria established under Item (h) above.
	Chapter 6


7.2 Statements of Commitment

Section 403.067(7), F.S., lays out the mechanisms for BMAP implementation.  While the BMAP is linked by statute to permitting and other enforcement processes that target individual entities, successful implementation requires that local stakeholders willingly and consistently work together to achieve adopted TMDLs.  Figure 7‑1 contains the statements of stakeholder commitment for the Long Branch BMAP.
7.3 Tracking Progress

The Lake Jesup, Crane Strand and Long Branch BMAP Technical Working Group (TWG)  will track the County’s efforts to 1) identify and isolate sources of anthropogenic pollutants; 2) identify those areas where the impairment may be attributed to natural background conditions (i.e., blackwater system, wildlife, etc.); 3) enhance its understanding of the Long Branch hydrology, water quality, and pollutant sources;  4) enhance public awareness of pollutant sources, impacts, and management actions; and 5) monitor water quality through existing water quality monitoring programs to build a long term record of data for the Long Branch system.  The TWG will meet at least annually to discuss implementation issues, consider new information, and determine additional management actions, if any, needed for waterbodies that require added or enhanced management activities to meet their TMDLs. 

Orange County is responsible for implementing the majority of management actions as part of the BMAP and will complete an annual report for submittal to the TWG and DEP.  DEP will follow-up with other involved parties, primarily DACS, on an as-needed basis.  The report will track the implementation status of any management actions listed in the BMAP and document additional management actions undertaken to further the water quality improvements in the basin.  The report will primarily include the following:

· Management action;

· Affected area;

· Brief description; 

· Project start/end;

· Project/activity status;
· Relationship to MS4 permit;
· Project monitoring results; and

· Comments.

The TWG will review the annual reports to assess progress in meeting the goals of the BMAP.  At its semiannual meetings, the TWG will also develop follow-up steps or modifications to the agreed-on management actions as necessary to identify the source of pollutants.

Data analyses will be conducted prior to each annual BMAP status meeting.  The purpose of these analyses is to identify trends in improving water quality conditions and identify the need for new management actions.  A wide variety of statistical methods are available for trend analyses.  Selection of an appropriate data analysis method is highly dependent on the frequency, spatial distribution, and period of record available from existing data.  The County and DEP will use commonly accepted methods of data analysis that are appropriate for the available data.

7.4 Adaptive Management

Adaptive management involves setting up a mechanism for making course corrections in the BMAP when circumstances change or feedback mechanisms indicate a more effective strategy is needed.  Adaptive management measures include:

· Procedures to determine whether additional actions are needed.

· Criteria/process for determining whether and when plan components need to be revised due to changes in costs, environmental impacts, social effects, watershed conditions, or other factors.
BMAP implementation will be an ongoing process, building upon current commitments defined in Section 4.  The intent of these management actions is to help the County and FDEP gain a better understanding of the behavior of the Long Branch system.  The completion of these management activities will occur during the first two years after the BMAP is adopted.  Subbasin specific management actions to identify pollutants are needed for this basin as work that has been completed to date has been either inconclusive or has not identified pollutant sources that contribute to the impaired status of this water body.  This means that TMDLs established for the basin will not be achieved in the near term.  Specific management activities, as described in detail in Section 4, include hydrologic measurements, sanitary survey, optical brightener testing, monitoring of SpeedWorld and continued water quality monitoring at strategic locations throughout the Long Branch Subbasin.

Tracking implementation, monitoring water quality and pollutant loads, and periodic meetings between the County and DEP to share information and expertise are key components of adaptive management. The success of pollution prevention management actions, and enhanced understanding of hydrology and water quality in Long Branch achieve through source-identification management actions, will be used together to evaluate the need for additional activities in the future.  The County has committed to this routine evaluation and consideration of appropriate new activities to address low DO and high fecal coliforms in Long Branch.

Figure 7‑1: Statements of Stakeholder Commitments for the Long Branch BMAP
Appendix A : Statutory Provisions Related to BMAP Development
Section 403.067(7), Florida Statutes—Summary 
General Implementation

· DEP is the lead agency in coordinating TMDL implementation, through existing water quality protection programs.

· Application of a TMDL by a water management district [WMD] does not require WMD adoption of the TMDL.

· TMDL implementation may include, but is not limited to:

· Permitting and other existing regulatory programs.

· Nonregulatory and incentive-based programs.

· Other water quality management and restoration activities, such as Surface Water Improvement and Management (SWIM) plans or basin management action plans.
· Pollutant trading or other equitable economically based agreements.

· Public works.

· Land acquisition.

Basin Management Action Plan Development

· DEP may develop a basin management action plan that addresses some or all of the watersheds and basins tributary to a TMDL waterbody.  

· A basin management action plan shall:

· Integrate appropriate management strategies available to the state through existing water quality protection programs.

· Equitably allocate pollutant reductions to individual basins, all basins, each identified point source, or category of nonpoint sources, as appropriate.

· Identify the mechanisms by which potential future increases in pollutant loading will be addressed.

· Specify that for nonpoint sources for which BMPs have been adopted, the initial requirement shall be BMPs developed pursuant to paragraph (c).

· Establish an implementation schedule.

· Establish a basis for evaluating plan effectiveness.

· Identify feasible funding strategies.

· Identify milestones for implementation and water quality improvement, and an associated water quality monitoring component to evaluate reasonable progress over time.

· Be adopted in whole or in part by DEP Secretarial order, subject to Chapter 120.

· A basin management action plan may:

· Give load reduction credits to dischargers that have implemented load reduction strategies (including BMPs) prior to the development of the BMAP.  (Note:  This assumes the related reductions were not factored into the applicable TMDL.)

· Include regional treatment systems or other public works as management strategies.

· Provide for phased implementation to promote timely, cost-effective actions.

· An assessment of progress in achieving milestones shall be conducted every 5 years and the basin management action plan revised, as appropriate, in cooperation with basin stakeholders, and adopted by Secretarial order.

· DEP shall assure that key stakeholders are invited to participate in the basin management action plan development process, holding at least one noticed public meeting in the basin to receive comments, and otherwise encouraging public participation to the greatest practicable extent.  

· A basin management action plan shall not supplant or alter any water quality assessment, TMDL calculation, or initial allocation.

Basin Management Action Plan Implementation

· NPDES Permits
· Management strategies related to a discharger subject to NPDES permitting shall be included in subsequent applicable NPDES permits or permit modifications when the permit expires (is renewed), the discharge is modified (revised), or the permit is reopened pursuant to an adopted BMAP.

· Absent a detailed allocation, TMDLs shall be implemented through NPDES permit conditions that include a compliance schedule.  The permit shall allow for issuance of an order adopting the BMAP within five years.  (Note:  Intended to apply to individual wastewater permits—not MS4s)

· Once the BMAP is adopted, the permit shall be reopened, as necessary, and permit conditions consistent with the BMAP shall be established.

· Upon request by a NPDES permittee, DEP may establish individual allocations prior to the adoption of a BMAP, as part of a permit issuance, renewal, or modification (revision).

· To the maximum extent practicable, MS4s shall implement a TMDL or BMAP through the use of BMPs or other management measures.

· A BMAP does not take the place of NPDES permits or permit requirements.

· Management strategies to be implemented by a DEP permittee shall be completed according to the BMAP schedule, which may extend beyond the 5-year term of an NPDES permit.

· Management strategies are not subject to challenge under Chapter 120 when they are incorporated in identical form into a NPDES permit or permit modification (revision).

· Management strategies assigned to nonagricultural, non-NPDES permittees (state, regional, or local) shall be implemented as part of the applicable permitting programs. 
· Nonpoint source dischargers (e.g., agriculture) included in a BMAP shall demonstrate compliance with the applicable TMDLs by either implementing appropriate BMPs established under Paragraph 7(c), or conducting water quality monitoring prescribed by DEP or a WMD. (Note:  this is not applicable to MS4s, as they are considered point sources under the federal Clean Water Act and TMDL Program.)
· Failure to implement BMPs or prescribed water quality monitoring may be subject to DEP or WMD enforcement action.
· Responsible parties who are implementing applicable BMAP strategies shall not be required to implement additional pollutant load reduction strategies, and shall be deemed in compliance with this section.  However, this does not limit DEP’s authority to amend a BMAP.
Best Management Practices

· DEP, in cooperation with WMDs and other interested parties, may develop interim measures, BMPs, or other measures for nongricultural nonpoint sources to achieve their load reduction allocations.  
· These measures may be adopted by DEP or WMD rule.  If adopted, they shall be implemented by those responsible for non-agricultural nonpoint source pollution.

· DACS may develop and adopt by rule interim measure, BMPs, or other measures necessary for agricultural pollutant sources to achieve their load reduction allocations.  

· These measures may be implemented by those responsible for agricultural pollutant sources.  DEP, the WMDs, and DACS shall assist with implementation.

· In developing and adopting these measures, DACS shall consult with DEP, DOH, the WMDs, representatives of affected farming groups, and environmental group representatives.

· The rules shall provide for a notice of intent to implement the practices and a system to ensure implementation, including recordkeeping.

· Verification of effectiveness and presumption of compliance

· DEP shall, at representative sites, verify the effectiveness of BMPs and other measures adopted by rule in achieving load reduction allocations.

· DEP shall use best professional judgment in making the initial verification of effectiveness, and shall notify DACS and the appropriate WMD of the initial verification prior to the adoption of a rule proposed pursuant to this paragraph.

· Implementation of rule-adopted BMPs or other measures initially verified by DEP to be effective, or verified to be effective by monitoring at representative sites, provides a presumption of compliance with state water quality standards for those pollutants addressed by the practices.  

· Reevaluation

· Where water quality problems are demonstrated despite implementation, operation, and maintenance of rule-adopted BMPs and other measures, DEP, a WMD, or DACS, in consultation with DEP, shall re-evaluate the measures.  If the practices require modification, the revised rule shall specify a reasonable time period for implementation.
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