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Executive Summary

Overview

The Department of Environmental Protection (DEP) worked with stakeholders over a two-year period to develop a basin management action plan (BMAP) to achieve total maximum daily loads adopted by DEP for the Orange Creek Basin.   This BMAP represents many hours of work, and describes the steps local, regional, and state entities are taking to reduce pollutant loadings to eight impaired waterbodies in the basin.  The BMAP does not address all water quality issues in the basin, but focuses on reducing nutrient and coliform loadings to the identified surface waters.   

The Orange Creek Basin

 Lochloosa Lake, together with Orange and Newnans Lakes, are the main surface water bodies in the Orange Creek basin.  The entire Orange Creek Basin covers about 1040 km2 and is within the Central Lowlands topographical region (Clark et al, 1964).  The area can generally be considered as having karst topography.  In those portions of the basin overlain by the Hawthorne formation, the Floridan Aquifer is confined and therefore under artesian conditions.
Total Maximum Daily Loads (TMDLs)
TMDLs are water quality targets, based on state water quality standards, for waterbodies that DEP has identified as impaired for specific pollutants (such as Total Nitrogen, Total Phosphorus, mercury, and others).  TMDLs, which DEP adopts by rule, establish the maximum amount of specific pollutants that a waterbody can assimilate while maintaining its designated uses.  All waterbodies within the Orange Creek Basin are designated as Class III waters, which means they must have suitable water quality for recreational use and for the propagation and maintenance of a healthy, well-balanced population of fish and wildlife.
DEP has identified waterbodies in the Orange Creek Basin that have water quality impairments, and has adopted Total Maximum Daily Loads (TMDLs) for the following waterbodies:

	· Newnans Lake

· Orange Lake

· Lake Wauberg

· Alachua Sink
	· Hatchett Creek

· Hogtown Creek

· Tumblin Creek

· Sweetwater Branch


DEP is authorized by state law (Section 403.067, Florida Statutes) to develop basin management action plans to implement TMDLs.  The development of these plans must include broad stakeholder involvement.

The Orange Creek Basin Management Action Plan 
In January 2005, DEP convened the Orange Creek Basin Working Group (BWG) to develop a basin management action plan (BMAP) to achieve the TMDLs for the basin.

The Orange Creek BMAP represents the collaborative effort of local stakeholders in the basin to identify current and planned management actions to achieve the TMDLS for the basin.  It contains both structural and non-structural strategies, including:

· Stormwater Retrofits 
· Urban Structural BMPs 
· Urban Nonstructural BMPs 
· Agricultural BMPs 
· Habitat Restoration 
· Ordinances and LDRs 
· Education and Outreach 
Anticipated Outcomes of BMAP Implementation

Benefits of the BMAP Process

BMAP Cost and Timeframe

The management actions (completed, ongoing, and planned) identified in the BMAP are estimated to cost a total of more than $____ million.  Funding sources range from local stormwater fees to regional and state cost-share grants.  BWG members will be exploring new opportunities for funding assistance as part of BMAP follow-up. 
BMAP Follow-up

The BWG will track its implementation efforts and monitor water quality in the TMDL waterbodies (through existing water quality monitoring programs), to ensure that the BMAP is carried out and to measure its effectiveness.  The BWG will meet periodically (approximately every six months) to discuss implementation issues, consider new information, and determine what other management actions are needed for the waterbodies not projected to meet their TMDLs.

Chapter 1:  Context, Purpose, and Scope of the Plan

1.1
Water Quality Standards and Total Maximum Daily Loads 

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.

Under section 303(d) of the federal Clean Water Act, every two years each state must identify its “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:   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.
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 (see Appendix __ for a list of target pollutants across Florida). 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.  DEP develops and adopts Total Maximum Daily Loads (TMDLs) for the water segments it identifies as impaired.  A TMDL is the maximum amount of a specific pollutant that a waterbody can assimilate while maintaining its designated uses.  

The water quality evaluation and decision processes for listing impaired waters and establishing TMDLs are authorized by s. 403.067, Florida Statutes (the Florida Watershed Restoration Act), and contained in Florida’s Identification of Impaired Surface Waters Rule, Chapter 62-303, Florida Administrative Code.  The impaired waters in the Orange Creek Basin addressed in this plan are all Class III waters.  TMDLs have been established for those waters, identifying the amount of Total Phosphorus and other pollutants they can receive and still maintain their Class III designated uses. 

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 (see Appendix A) to evaluate waters, determine impairments, and develop and implement management strategies to restore impaired waters to their designated uses.   The five phases of the watershed management cycle are summarized below in Table 2. 

Table 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


1.2
TMDL Implementation

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 (section 403.067, Florida Statutes) contains provisions that guide the development of BMAPs and other TMDL implementation approaches.  Appendix B 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.  The BMAP development process is structured to achieve cooperation and consensus among a broad range of interested parties.  Pursuant to statute, DEP invites stakeholders to participate in the BMAP development process, and encourages public participation to the greatest practicable extent.  DEP must hold at least one noticed public meeting in the basin to discuss and receive comments during the planning process.  Stakeholder involvement is essential to develop, gain support for, and secure commitments to implement the BM
1.3 
The Orange Creek Basin Management Action Plan
1.3.1 Stakeholder Involvement 

Upper Orange Creek Basin stakeholders chose unanimously to establish one Basin Working Group (BWG), with the option of creating small working groups to address specific concerns or issues.  Members of the BWG comprise these subgroups, which meet separately from the BWG.  These working groups present their findings to the BWG for consideration and consensus decision-making.  This process generated one BMAP that addresses the current TMDLs in the four Planning Units.

The BWG, comprised of stakeholder members representing a variety of entities, took a consensus-based collaborative approach when making decisions regarding the content of the BMAP.  It was necessary to define what constitutes a consensus agreement for the BWG, short of unanimous agreement.  However, the BWG concluded that accepting a proposal without full unanimity would be a default position, when necessary to move the process forward and to complete development of the BMAP on schedule.  The BWG agreed to make every effort to develop proposals that all members could support.  A discussion of the Orange Creek BWG organizational structure, process, membership, and citizen involvement efforts is in Appendix C.
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1.3.2
Plan Purpose
The purpose of this plan is to identify cost-effective projects and activities that contribute toward achieving DEP-adopted Total Maximum Daily Loads in the Orange Creek Basin, for the following impaired waterbodies:

	· Newnans Lake

· Orange Lake

· Lake Wauberg

· Alachua Sink
	· Hatchett Creek

· Hogtown Creek

· Tumblin Creek

· Sweetwater Branch


The BMAP also serves to document the Basin Working Group’s support of the management actions contained in it, and their intention to implement these actions, contingent on required approvals and available funding.

The Basin Working Group agreed that development of the BMAP should:
· Involve the community and specific entities.

· Help develop a shared understanding of different points of view.

· Be within the context of the DEP five-year cycle and adaptive management.

· Improve and protect water quality.

1.3.3
Geographic Scope
The Orange Creek Basin drainage area covers approximately 602 square miles and is located in central and eastern Alachua County, northern Marion County, and southwestern Putnam County (see Figure__).  The Basin is divided into six major subbasins: Hogtown Creek (includes Tumblin Creek), Payne’s Prairie (includes Lake Wauberg, Alachua Sink, and Sweetwater Branch), Newnans Lake (includes Hatchett Creek), Lochloosa Lake, Orange Lake, and Orange Creek.  The Hogtown Creek and Payne’s Prairie watersheds receive the most urban drainage.  The Lochloosa Lake and Orange Lake watersheds are largely rural.  Each subbasin has unique issues influencing water quality, including the degree of existing and anticipated development, the number and type of sources, and geographic considerations.  
The subbasins identified above encompass nine impaired waterbodies, eight of which have DEP-adopted TMDLs.  DEP adopted or proposed TMDLs in 2003 for waterbodies within the Hogtown Creek, Payne’s Prairie, Newnans Lake, Lochloosa Lake, and Orange Lake watersheds, representing approximately 471 square miles of the Orange Creek Basin.  

The largest municipality in the Orange Creek Basin is Gainesville.  <INSERT URBAN AREA DESCRIPTION (Sally Adkins)>   The towns of Micanopy, McIntosh, Reddick, and Hawthorne are also located within the Basin.  Remaining portions of Alachua and Marion Counties are largely rural in character.  Agriculture, silviculture, and low density residential land uses are most common. 
The portion of the BMAP area that lies within Alachua and Putnam Counties are covered by the Northeast DEP District Office.  The BMAP area that lies within Marion County is covered by the Central DEP District Office.  Most of the BMAP area lies within the St. Johns River Water Management District, but small portions in the northwestern and southwestern areas of the basin lie within the Suwannee River Water Management District and Southwest Florida Water Management District, respectively.  The City of Gainesville, Alachua County, and Marion County are also considered Phase II Municipal Separate Stormwater System (MS4) permittees (see Section 3.4 for details and information on other MS4 permittees in the Basin).

1.3.4 Plan Scope

The Orange Creek Basin Management Action Plan area is defined as the portion of the basin encompassing the five watersheds within which TMDLs have been adopted by DEP.  None of the BMAP area is located in Putnam County.   The Orange Creek subbasin currently has no DEP-adopted TMDLs, and is not addressed in this BMAP.
The Orange Creek Basin Management Action Plan addresses TMDLs adopted by DEP for nutrients, coliforms, and iron.  There are other water quality concerns that will benefit from the actions that address TMDLs (see Table __).  However, the BMAP does not tackle all the important water quality issues in the basin.   This was a conscious decision by the BWG in order to focus on a critical aspect of water quality in the basin (pollutant loadings) and expedite plan development and implementation.  

Despite the fact that four of the TMDL waters have nutrient TMDLs, while the other four have coliform TMDLs (and one iron TMDL), the BWG decided to create only one BMAP addressing all the waterbodies. 

FIGURE ___.  Land use in the Orange Creek Basin
FIGURE ___.  Orange Creek Basin Management Plan Area and TMDL Waterbodies
1.3.5
TMDLs within the Orange Creek Basin
All surface waters (including wetlands) in the Orange Creek Basin are designated as Class III waters 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.  Within the Orange Creek Basin, nine waterbodies do not meet their designated uses and have been verified by DEP as impaired.  For eight of the impaired waterbodies, the Department has determined the pollutant levels (TMDLs) that each  can receive and still maintain its Class III designated use, and has identified the corresponding pollutant reductions needed to achieve the TMDLs.  Table __ shows the TMDLs the Department has established for impaired waters in the Orange Creek Basin, with more detailed information in Appendix __.  Appendix __ contains a summary of the methods DEP used to develop the TMDLs.  

DEP did not adopt a TMDL for Lake Lochloosa based on the following considerations:

· The relationship between the measured data and the empirical modeling was weak, due in large part to the data being collected during a period when the Lake was herbicided and transformed from a macrophyte-dominated system to a more open-water system.  There were no clear pollutant sources.
· The proposed TMDL required fairly stringent reductions of the few potential sources in the basin, which could not be justified based on the data and modeling.

· There is a possibility that the lake may return to a more natural state without the reductions from anthropogenic sources, therefore, DEP elected to re-evaluate the status of the lake in the next watershed cycle.

Figure __ presents a map of impaired waters in the Orange Creek Basin where TMDLs have been adopted.

The Department and local partners are currently collecting data to further analyze the water quality impairments within the basin.

1.3.6
Pollutant Reduction and Discharge Allocations

· Categories for Rule Allocations
The rules adopting TMDLs must establish reasonable and equitable allocations that will alone, or in conjunction with other management and restoration activities, attain the TMDL.  Allocations may be to individual sources, source categories, or basins that discharge to the impaired waterbody.  The allocations in rule identify either how much pollutant discharge in pounds per year (lbs/yr) each source designation may continue to contribute (discharge allocation), or the lbs/yr or percent of its loading the source designation must reduce (reduction allocation).    Currently, the TMDL allocation categories are as follows:
· Wasteload Allocation - The allocation to point sources permitted under the National Pollutant Discharge Elimination System (NPDES) Program, which includes:

· Wastewater Allocation – Allocation to industrial and domestic wastewater facilities. 

· NPDES Stormwater Allocation – Allocation to NPDES stormwater permittees that operate municipal separate storm sewer systems (MS4s) – see the discussion on MS4s in section 3.4.2.  These permittees are treated as point sources under the TMDL Program.
· Load Allocation - The allocation to nonpoint sources, which includes agricultural runoff and stormwater from areas that are not covered by an MS4.
Table __ lists the pollutant load allocations adopted by rule for each of the Orange Creek Basin waterbodies with a TMDL.  In Hatchett Creek, the NPDES stormwater allocation is a 30.8 percent reduction in loading (reduction allocation).  The allocations for Alachua Sink include a 41,003 lbs/yr NPDES wastewater discharge allocation, and a 45 percent NPDES stormwater reduction allocation.  Whether an allocation is expressed as a needed reduction or an allowable discharge, the result is the same.  The source must limit the amount of discharge for which it is responsible.

· Initial and Detailed Allocations

Under the Florida Watershed Restoration Act (FWRA), the TMDL allocation may be an “initial” allocation among point and nonpoint sources.  In such cases, the “detailed” allocation to specific point sources and specific categories of nonpoint sources must be established in the BMAP.  The FWRA further states that the BMAP may make detailed allocations to individual “basins” (i.e., sub-basins) or to all basins as a whole, as appropriate.  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 (see Appendix __).
The BWG agreed that, for purposes of the initial BMAP, it would not be appropriate or cost-effective to try to calculate more specific allocations than those adopted as part of the TMDL (see Appendix __ for rule allocations).  Therefore, the “detailed” allocation chosen was to all sub-basins as a whole, based on the following considerations:

· There is only one major point source in the Orange Creek Basin, therefore the initial wasteload allocation cannot be further broken down.  
· Uncertainty about the sources of both coliform and nutrient TMDLs requires that there be more source tracking to determine whether it is necessary and feasible to allocate specific responsibility among nonpoint sources.  Attempting to formulate allocations more detailed than those adopted in the TMDLs, particularly for bacteria TMDLs, would be too speculative and time-consuming.
· The pending development of Pollutant Load Reduction Goals by the St. Johns River Water Management District may provide additional information on sources and allowable loadings.
The BWG preferred to work cooperatively to identify the projects and activities that would most effectively achieve load reductions.  Some of these activities involve additional research to identify and target pollutant sources, to ensure cost-effective solutions.   If necessary, more specific detailed allocations can be developed as part of the BMAP revision.

 Table .  Total Maximum Daily Loads in the Orange Creek Basin  
	Waterbody/

WBID
	Parameter
	TMDL Baseline Loading1
	TMDL
	Percent Reduction

Needed

	
	
	
	
	

	Newnans Lake2
	
	(lbs/year)
	(lbs/year)
	

	2705B

2705B
	TN
	315,510
	85,470
	74

	
	TP
	25,732
	10,924
	59

	Orange Lake2
	
	
	
	

	2749A
	TP
	27,889
	15,262
	45

	Lake Wauberg
	
	
	
	

	2741

2741
	TN
	4,064
	2,062.4
	51

	
	TP
	748
	374
	50

	Alachua Sink
	
	
	
	

	2720A
	TN
	462,550
	256,322
	45

	Hatchett Creek
	
	(lbs/day)
	(lbs/day)
	

	2688
	Iron
	52
	35.91
	30.8

	
	
	(counts/day)
	(counts/day)
	

	
	Total Coliform
	1.40E + 12
	5.93E + 11
	62.2

	
	
	6,349/100ml
	2,400/100ml
	

	Hogtown Creek
	
	
	
	

	2698
	Fecal Coliform
	1.7E + 11
	8.11E + 10
	51

	
	
	1,633/100ml
	800/100ml
	

	Tumblin Creek
	
	
	
	

	2718A
	Fecal Coliform
	3,077/100ml
	800/100ml
	74

	
	Total Coliform
	26,667/100ml
	2,400/100ml 
	91

	SW Branch
	
	
	
	

	2711
	Fecal Coliform
	2,667/100ml
	800/100ml
	70


    1 The TMDL baseline loading is based upon the data period used to establish each TMDL.  The data  

     periods differ for each TMDL.

    2 SJRWMD Pollutant Load Reduction Goal (PLRG) development under way.

Figure 4.  Impaired Waters in the Orange Creek Basin, with TMDL Due Dates
1.4 
Assumptions and Considerations Regarding TMDL Implementation

The water quality impacts of BMAP implementation are based on some fundamental assumptions about the pollutants targeted by the TMDLs, waterbody response, and natural processes.   In addition, there are important considerations to keep in mind about the nature of the BMAP and its long-term implementation.  These assumptions and considerations are discussed below.

1.4.1
Assumptions 
· <INSERT>
1.4.2
Considerations 
· Quantifying Project Impacts - Not all of the projects and activities contained in the BMAP can be quantified with regard to the reductions in coliforms or nutrients they might achieve.  However, it is assumed that these actions will have varying degrees of effect on reducing TP loads.   
· Future Growth –The Basin Working Group conducted an evaluation of future growth, extending through 2015. In order to maintain the load reductions gained through BMAP implementation, local governments, businesses, citizens, and others will need to practice pollution prevention on a continuing basis - through land use decisions, ordinance adoption, public education efforts, best management practices, personal habits, water conservation and reuse, and other means.  A discussion of anticipated growth in this basin is contained in Section ___.
· Implementation Schedule - BMAP implementation will be a long-term process.  While many of the projects and activities contained in the BMAP are recently completed or currently ongoing, there are some key projects and studies that may extend beyond the first five-year BMAP cycle.  This means that the TMDLs established for this basin will not necessarily be achieved in the near term.  Regular follow-up and continued coordination and communication by the Basin Working Group will be essential to ensuring that management actions are being carried out and that their incremental effects are assessed.   Additional management actions to achieve TMDLs will be developed as part of BMAP follow up.

Chapter 2:  Orange Creek Basin Setting, Water Quality Trends, and Water Quality Issues
2.1 Hydrology and Water Management   

Lochloosa Lake, together with Orange and Newnans Lakes, are the main surface water bodies in the Orange Creek basin.  The entire Orange Creek Basin covers about 1040 km2 and is within the Central Lowlands topographical region (Clark et al, 1964).  The area can generally be considered as having karst topography.  In those portions of the basin overlain by the Hawthorne formation, the Floridan Aquifer is confined and therefore under artesian conditions.  In these conditions, natural discharge from the Floridan Aquifer can occur where the confining layer is thin or absent.  Such conditions exist at Magnesia Springs north of Lake Lochloosa (Pyne, 1985).  

2.1.1
Lake Surface Area
Surface area of lakes in the Orange Creek Basin fluctuates widely due to drought and heavy rainfall.  Table ___ includes lake stage and acreage estimates from the SJRWMD based on a Geographic Information System (GIS) analysis.  Additional lake acreage work was completed for Orange Lake using direct observations (J. Hinkle, DEP, 2002).  This study estimated the area of Orange Lake as 1,820 acres in 2002, significantly lower than the 2,745 acre minimum estimate noted below.    

In the hydrologic descriptions below, lake acreages are taken from the Florida Lakes Gazetteer.  However, the TMDL models were calibrated against measured data, including the measured lake surface area.  Given variability in surface area measurements and the need to calibrate the model over time, surface areas used for TMDL development were the long-term annual average lake surface area, based on the annual average lake stages for the period of record for TMDL development. 
Table ___.  Orange Creek Basin Lake Statistics: Stage (ft NGVD) and Area (acres) 

	
	Minimum
	Median
	Maximum
	Period of Record

	
	Stage
	Lake Area 
	Stage
	Lake Area 
	Stage
	Lake Area 
	

	Orange Lake
	49.57
	2,745
	57.87
	12,703
	61.50
	15,600
	1933-2006

	Lochloosa Lake
	53.88
	5,483
	57.75
	6,114
	61.94
	10,602
	1936-2006

	Newnans Lake
	60.86
	4,730
	66.50
	6,399
	71.21
	8,087
	1936-2006


Source: SJRWMD, 2006.  These figures were obtained through a GIS analysis using detailed lake bathymetry (1 foot contours) in combination with stage data.  

2.1.2
Surface Water Flow


Insert Discussion from Alachua County

<INSERT BASIN AND SUBBASIN MAPS>
FIGURE ___.  Surface Water Flow

2.1.3
Surficial Ground Water Flow
Insert Discussion from Alachua County 
Figure __.  Surficial Ground Water Flow 
2.1.4 
Newnans Lake


Newnans Lake is located in a topographical region of the state that is known as the 
Central Lowlands (Clark et al, 1964).  The geology of the area is dominated by the 
Hawthorn formation, which is relatively impermeable and acts as a confining layer 
separating surface water from the influence of the Floridian Aquifer.  Poorly drained soil
and low elevation gradients of the area result in moderately high sheetflow and poorly 
defined channels.  Ponds and wetlands occur throughout the area. The major sources of 
water to the lake include surface runoff, subsurface flow, and direct rainfall (Canfield 
1981). 

The lake is a typical shallow basin lake that covers 6,399 acres at median stage, and naturally fluctuates between 4,730 acres and 8,087 acres due to drought and heavy rainfall.  The maximum depth is not more than 12 feet, and the mean depth is approximately 5 feet (Nordlie, 1979).  A large drainage area north of the lake supplies inflow via three streams: Hatchet Creek, Little Hatchet Creek and Lake Forest Creek. Hatchet Creek provides the greatest inflow to the lake.  The lake’s single major surface water outlet is Prairie Creek.  Once water leaves the lake, about 45 percent of the flow (long-term average) goes the south and into Paynes Prairie through three large culverts.  The remainder flows into Orange Lake by way of Camp’s Canal (Gottgens and Montague 1987).
  In 1966, the Alachua County Recreation and Water Conservation and Control Authority constructed a weir at the outlet of Newnans Lake to increase the water level.  The weir was altered in 1976 by the Florida Game and Fresh Water Fish Commission (now the Florida Fish and Wildlife Conservation Commission) to include removable boards for lake management purposes. Boards were removed permanently from the weir in 1991 to increase lake level fluctuation.  Table __  provides a history of the Newnans Lake outlet structure.  Figure __ is a January 1992 photograph of the former weir.

The diversion of Prairie Creek from Paynes Prairie to Orange Lake, and construction of 
the Orange Lake Weir, Newnans Lake Dam, and three major highways (U.S. Highways 
301 and 441, and I-75) have altered natural flow patterns and water level fluctuations in 
the Orange Creek planning unit.  Newnans Lake has become hypereutrophic, and 
woody vegetation has spread over a part of Paynes Prairie as the result of some of 
these hydrologic alterations (SJRWMD, 2000).

     Table  .  History of Newnans Lake outlet structure

	November
1966


	Newnans Lake weir constructed by Alachua County Recreation and Water Conservation and Control Authority (ACRWCCA) to increase lake water levels. The original concrete structure consisted of a fixed weir with a crest at 66.7 feet above mean sea level and a supplementary low-flow orifice (invert elevation unknown) designed to discharge 10 cubic feet per second with the lake at the crest elevation.

	March
1976


	Weir altered by Florida Game and Freshwater Fish Commission (FGFWFC) to include removal flashboards to provide the option for lake level fluctuations. The 1976 modification was intended to allow better management of the lake, including drawdown and consisted of a cut in the existing structure approximately 70 feet wide and 6.8 feet deep, with slotted columns and flashboards for continued control options. However, during most of the structure’s history, the flashboards were kept in place to maintain water levels.

	April 24 -

July 17,

1989
	Boards temporarily removed from weir for 3 months for an experimental drawdown of the lake to study the impact of lower water level on the sediment and biology of the lake. Results in Gottgens and Crisman 1992.

	Spring

1991
	After meetings of the Newnans Lake Task Force, FGFWFC permanently removed boards from weir to allow natural lake level fluctuations.  

	1999
	Weir removed by DOT when they rebuilt State Road 20 bridge over Prairie Creek.


Compiled by St. Johns River Water Management District, 2002 - Sources:  Gottgens, 1993; Gottgens and Crisman, 1992; Nagid and Canfield, 2001; Robison et al, 1997; Weimer, Jim.
Figure __. Photograph of Former Weir at the Outlet of

Newnans Lake, State Road 20 Bridge, January 1992

[image: image1.jpg]



2.1.5 
Orange Lake

Orange Lake is also located in the Central Lowlands (Clark et al, 1964).  The geology of the area is dominated by the Hawthorn formation, which is about 50 feet thick where Orange Lake is located (Scott 1988a).  The Hawthorn Group is relatively 
impermeable and acts as a confining layer to separate the surface water from the influence of the Floridian aquifer.  However, a connection between the lake water and Floridan aquifer exists through a sinkhole system located in the southwest part of Orange Lake.  Because the potentiometric surface of this area is about the same as or lower than the long-term average elevation of the lake surface (57.8 feet, Lasi 1999), the movement of the lake water is downward.  Therefore, it is not anticipated that the Floridan Aquifer will have a significant direct influence on the lake water quality.

Orange Lake is a shallow lake with a relatively large surface area of12,703 acres at median stage and naturally fluctuates between 2,745 acres and 15,600 acres due to drought and heavy rainfall respectively (SJRWMD, 2006).  Minimum lake acreage estimates as low as 1,820 acres have been developed through direct observation (J. Hinkle, DEP, 2002).  The maximum depth of the lake under average conditions is about 12 feet and the mean depth is approximately 5.5 feet (Deevey 1989).  Major sources of water to the lake include: interflow via Camps Canal-River Styx from Newnans Lake and Cross Creek from Lochloosa Lake; surface runoff from the watershed; and direct precipitation into the lake.  Water flows out of the lake through the sinkhole system located in the southwest part of the lake and through a notched fixed-crest weir at the Highway 301 bridge into the headwater wetlands of Orange Creek.  Orange Creek drains into the lower Ocklawaha River Basin.  The Orange Lake watershed drains an area of about 87,339 acres.
2.1.6
Lake Wauberg

Lake Wauberg is located in the Central Valley of the Ocklawaha River Basin (Alachua County), approximately eight miles south of Gainesville.  The Lake has a surface area of 248 acres, with a mean depth of 12 feet (LakeWatch).  The watershed for the lake is  slightly more than 700 acres.  
2.1.7
Alachua Sink


Alachua Sink (WBID 2720A) is located on the northern edge of Paynes Prairie, south of the City of Gainesville and approximately 2.5 miles east of U.S. 441. It consists of a small lake, with a corresponding solution sink, known as the Primary Sink Feature, that recharges the Floridan aquifer (Jones, Edmunds & Associates, Inc., 2003). Alachua Sink  had a surface area of about 13.5 acres and a mean depth around 1 meter in 2003 before recent flooding of the prairie.  Alachua Lake is the inundated portion of Paynes Prairie.

 Alachua Sink, Alachua Lake and Paynes Prairie are part of a dynamic system where major changes in hydrology are observed in periods of extreme wet and dry conditions.  Alachua Sink and Alachua Lake are separate waterbodies during periods of drought and/or low rainfall.  In wet years the entire prairie is flooded and these two water bodies coalesce.  The reported formation of Alachua Lake in 1876, when the prairie flooded, and the subsequent draining of the lake in 1891, has been a topic of discussion since the draining occurred. Heavy rains were noted prior to the formation of the lake (Jensen, 1985), and the possibility exists that the formation of the lake was related to a short-term climatic event (Ritter 1991). Alachua Lake reflooded in 1998 due to heavy rains and has remained a large and distinct surface waterbody through 2006 due to periodic heavy rainfall (J. Weimer, 2006).
The dominant, underlying geologic component of the area is the Ocala Formation, with younger overlying terrace deposits of undifferentiated sediments, sand and clayey sand (Gottgens and Montague, 1988). The Ocala Formation is a soft, porous limestone, interbedded with dense, hard limestone and dolomite (Clark et al, 1964). Sink formations have occurred in the area through subterranean erosion by ground water solution of the limestone (McGrail et al, 1998).  The Cody Scarp, roughly at the 100 to 110 NGVD elevations, is a significant geologic feature in the area.  The scarp domain is dominated by karst features.  The streams entering Paynes Prairie receive much of their water from surficial and intermediate aquifer seeps and springs.   
Table  .  Historical Wet and Dry Periods – Alachua Sink
	Date

	State of Prairie

	1823
	Flooded

	1824
	Dry

	1857
	Flooded

	soon after
	Dry

	1861
	Flooded

	soon after 
	Dry

	1876
	Flooded to form Alachua Lake

	1880
	Alachua Lake Full

	1891
	Dry

	1941
	Flooded


(Based on Jensen, 1985)

The surrounding drainage basin for the lake is approximately 2,758 acres. There are two well-defined inflows into the lake: Sweetwater Canal and a canal that connects Alachua Lake to Alachua Sink (combined drainage area of 39,373 acres). The Alachua Sink waterbody has an outlet stream that flows to the primary sink feature. Major sources of flow to Paynes Prairie include Sweetwater Branch (Bivens Arm) and Prairie Creek (which drains from Newnans Lake)..  About 45  percent of the flow, as a long-term average, from Newnans Lake via Prairie Creek goes south into Paynes Prairie through three large culverts, and the rest flows towards Orange Lake by way of Camps Canal (Gottgens and Montague, 1987).  Flow into Paynes Prairie was reserved under SJRWMD’s “Reservation of Water Rule” to support of fish and wildlife (Appendix ___).   
The surface water on Paynes Prairie, including Prairie Creek, has been controlled by a series of channels, locks, and pumps that were installed in the Eastern part of the prairie during 1928 and 1929 to divert water away from Alachua Sink to Orange Lake (Jensen 1985). Before the locks and channels were installed, Paynes Prairie historically fluctuated between a lake and a dry prairie due to the infiltration rate of Alachua Sink and the changes in ground water levels (Pirkle, 1956a). It wasn’t until the 1970’s, after the State purchased the land that a control station was built to allow some water from Newnans Lake to again flow to Alachua Sink (Jensen 1985).

[image: image2]
  Figure  .  Aerial view of Alachua Sink and inflow canals from Sweetwater Branch and    Paynes Prairie/Alachua Lake.  


 Source: Gao et al., 2006
2.1.8 
Lochloosa Lake

Lochloosa Lake and Cross Creek are located in the eastern part of Alachua County, approximately 15 miles southeast of Gainesville and four miles south of Hawthorne. The lake covers 6,114 acres at median stage and naturally fluctuates between 5,483 acres and 10,602 acres due to drought and heavy rainfall, respectively (SJRWMD, 2006) The lake a maximum depth of 11 feet, and a mean depth of 7 feet (Langeland, 1982).  The total acreage of the Lake’s watershed is 52,000 acres.  A large drainage area to the north supplies most of the surface water inflow through Lochloosa Creek.  The primary outflow is through Cross Creek, although an unknown amount of drainage occurs when Lochloosa Lake is at high stage to Orange Creek through Lochloosa Slough in the southeastern corner of the Lake (Gottgens and Montague, 1987).  

Cross Creek is the surface water connection between Lochloosa and Orange Lakes.  
The Creek is only about 1,600 meters long and has a watershed of about 321 acres.  



Poorly drained soil and the low elevation gradients of the area result in moderately high 
sheetflow and poorly defined channels.  Ponds and wetlands occur throughout the area.  
The major sources of water to Lochloosa Lake include surface runoff, subsurface flow, 
and direct rainfall (Canfield 1981).  Ground water from deep aquifers is not a regular part 
of the overall water balance of the Lake (Deevy, 1987).  This is supported by data that 
indicate low mineral content of the Lake waters (Gottens & Montague, 1987).  


The primary mechanisms by which water is lost from Lochloosa Lake are drainage 
through the pervious sediments that make up the lake bottom, solution cavities, 
evapotranspiration, and discharge to surface streams, primarily Cross Creek. While the 
lake responds quickly to monthly net rainfall, annual or decade-long lake level variations 
appear to be controlled by changes in the artesian pressure affecting downward leakage 
through the lake bed (Deevy, 1987).

2.1.9
Hatchet Creek

Hatchet Creek is located northeast of the City of Gainesville.  It is a tributary that leads to and essentially forms the headwaters of the Ocklawaha River in Alachua County, and drains into Newnans Lake.  It is considered a blackwater stream (low pH and high color) and is approximately 10.8 miles long, with a contributing watershed of approximately 41,285 acres or 64.5 square miles.  Two major tributaries in the watershed are Forest Creek and Bee Tree Creek.  Forest Creek is in the western part of the basin and Bee Tree Creek drains the entire eastern part of the watershed.  Bee Tree Creek joins the main channel of Hatchet Creek upstream of SR 26 in the vicinity of the Newnans Lake Conservation Area, which incorporates the former Gumroot Swamp Conservation Area.  Land surface elevation ranges from 165 feet in the upper basin to 75 feet (NGVD) near Newnans Lake.

The Hatchet Creek watershed is located along the southern margin of the Northern Highlands physiographic province (White, 1970).  Land surface elevations range from 165 feet to 75 (NGVD), decreasing as Hatchet Creek reaches the northern end of Newnans Lake.  In the watershed, Plio-Pleistocene terrace deposits of sands, silts, clayey sands and sandy clays overlie the sediments of the Hawthorn Group formations (Spangler in Thomas etal, 1985).  

In the headwaters, forested wetlands and pine flatwoods dominate the landscape.  Approximately 50 percent of the land in the Hatchet Creek Watershed is devoted to silviculture, 20 percent to agriculture, and 20 percent to natural forest habitat.  Primarily due to its rural setting and the presence of conservation areas, several segments of Hatchet Creek have characteristics of a healthy ecosystem including good habitat for macroinvertebrates and other aquatic life.  

The mean streamflow of Hatchet Creek, measured at the SR 26 crossing, was 5.9 and  cubic feet per second (cfs) based on SJRWMD data for the period May 1993 through March 2003 (n=762) (ACEPD, 2004).  Streamflow in Hatchet Creek ranges from zero, when the stream dries up, to a maximum 263.5 cfs for the 10-year period of record.  Under stormflow conditions the mean streamflow was 37.5 cfs (n=12).  The flow from Hatchet Creek is the largest inflow to Newnans Lake (ACEPD, 2004).
2.1.10 
Hogtown Creek

Hogtown Creek is located in the City of Gainesville (Central Alachua County) in the Orange Creek planning unit of the Ocklawaha Basin.  The creek is approximately 5.7 miles long and receives stormwater runoff from the City of Gainesville, which it discharges to the Floridan aquifer through Haile Sink.  Approximately 65 percent of the land use in the Hogtown Creek watershed and surround Hogtown Prairie is characterized as low density residential, 15 percent is commercial, with the remaining 20 percent is divided between mixed hardwood forest, forested wetlands, silvicultural, agricultural, and institutional uses (ACEPD 2004).  

The Hogtown Creek watershed is located along the western and southern margins of the Northern Highlands physiographic province (White 1970).  Relief is high in the watershed.  In many areas the creek and tributaries are deeply incised, exposing Hawthorn Group materials consisting of sands, silts, clayey sands, sandy clays, carbonates (limestone and dolomite) and phosphates. Hogtown Creek crosses the Cody Scarp and discharges to Haile Sink in Hogtown Prairie, west of I-75. 

Hogtown Creek has numerous tributaries, with four of the largest being Possum Creek, Springstead Creek, Rattlesnake Branch, and Elizabeth Creek.  These four tributaries all join Hogtown Creek in the area between NW 39th Avenue and University Avenue.  Approximately 65 percent of the land use in the Hogtown Creek watershed and surrounding Hogtown Prairie is characterized as low density residential, 15 percent is commercial, with the remaining 20 percent is divided between mixed hardwood forest, forested wetlands, silvicultural, agricultural, and institutional uses (ACEPD 2004).  

The mean streamflows in Hogtown Creek are the highest of all creeks in Gainesville (ACEPD, 2004). The mean streamflow at the CR30 (SW 24th Avenue) bridge is 18.59 cfs (n=11,274). The maximum streamflow recorded at this station over the 30-year period of record was 860 cfs in September 1988. The largest tributary to Hogtown Creek, Possum Creek, had a mean streamflow of 4.20 cfs (n=740) for the period of record September 1996 through September 1999 (ACEPD, 2004).  It also receives an average discharge of 0.346 cubic feet per second from Glen Springs, an intermediate aquifer spring.
2.1.11 
Tumblin Creek

Tumblin Creek is located in the city of Gainesville.  It is approximately 2.3 miles long and is another of the smaller creeks in the Orange Creek Basin. Tumblin Creek flows to Bivens Arm Lake, whose outflow then travels to Paynes Prairie where it enters the Floridan aquifer via the Primary Sink Feature adjacent to Alachua Sink.  The headwaters of the creek, which extend north from SW 5th Avenue to NW 8th Avenue, west to 13th Street, and east to Main Street, are channelized through underground concrete culverts of the municipal separate storm sewer system or MS4.  Sources of baseflow include springs and seeps at the base of the surficial aquifer and, lower in the basin, permeable units within the intermediate aquifer system.
The Tumblin Creek watershed encompasses about 
3.8 square miles of urban Gainesville.  CH2M HILL (1985) reported 60 percent of this area to be impervious.  The entire basin, except for the Bivens Arm floodplain, has been developed.  In many cases, the development stops only inches from the creek channel. Urban and residential runoff appear to be the significant sources of bacterial contamination.  

The Tumblin Creek watershed is located along the southwestern margin of the Northern Highlands physiographic province (White 1970).  As the main stream channel flows southwest, elevations decrease, exposing recent sands as well as Plio-Pleistocene Terrace deposits (comprised of sands and clays) and Miocene age formations of the Hawthorn Group (Spangler in Thomas etal 1985).  The Hawthorn Group formations are extremely variable but generally consist of sands, silts, clays, carbonates (limestone and dolostone), and phosphates (Scott 1988).  Many of the more resistant beds can be observed outcropping along the bank or in the streambed.

Streamflow data were collected on Tumblin Creek by the SJRWMD at both US 441 (TUM441) and at US 331 (TUM331), the outfall from Bivens Arm Lake.  The mean streamflow at TUM441 is 1.6 cfs, while it is 2.6 cfs further downstream at TUM331 (ACEPD, 2004).  It should be noted that although the mean flow for TUM331 is higher than TUM441, the prior site is characterized by intermittent flow, while the later flows continually through the seasons. The mean flows in Tumblin Creek are the lowest of all urban streams in Gainesville (ACEPD, 2004).  Stormflows were higher than those on Possum Creek, but substantially less than those on both Sweetwater Branch and Hogtown Creek (ACEPD 2004).

2.1.12
Sweetwater Branch

Sweetwater Branch is an urban creek that flows through the City of Gainesville. It is approximately 2.8 miles long, drains 3.3 square miles, and is one of the smaller creeks in the Orange Creek Basin.  Soils in the Sweetwater Branch watershed range from moderately well drained in the upper portion of the watershed to poorly drained in the lower reaches. The creek watershed is mainly contained within the limits of the City of Gainesville.  It continues to flow into Paynes Prairie State Preserve and ultimately discharges to the Floridan aquifer via the Primary Sink Feature adjacent toAlachua Sink.  Though there is one permitted domestic wastewater discharge, the GRU Main Street Water Reclamation Facility (WRF), to Sweetwater Branch, urban and residential runoff are thought to be significant sources of bacterial contamination. Sweetwater Branch has one major tributary, Rosewood Branch, which is located in the northeastern part of the watershed.
The upper reaches of the Sweetwater Branch watershed are located in the Northern Highlands physiographic province (White 1970).  As land surface elevations decrease toward Paynes Prairie, Sweetwater Branch crosses the Cody Scarp into the Alachua Lake Cross Valley in the Central Highlands physiographic province (White 1970). Mean elevations range from 180 to 59 feet (NGVD).  Sediments of the Hawthorn Group formations are exposed along the stream banks in the lower reaches of the watershed where more recent Plio-Pleistocene terrace deposits of sands, silts, and clays have been eroded (Spangler in Thomas etal, 1985).
It is estimated that roughly 60 percent of the watershed is impervious (ACEPD, 2004).  The upper third of the basin is highly developed and consists mostly of residential and commercial land uses.  This portion of the basin includes the Duck Pond neighborhood and the areas surrounding the Rosewood Branch tributary.  The housing is a mixture of single-family homes and high-density apartments and condominiums.  The lower two-thirds of the watershed contains some residential development but is used largely for commercial, industrial, and institutional purposes. 

Streamflow data were collected extensively on Sweetwater Branch at both the Depot Avenue (DEPOT) and SR 331 (SWB331) crossings by the SJRWMD (ACEPD, 2004). The mean streamflow at DEPOT is 1.2 cfs (n=1,119) for the period of record October 1999 through January 2003 (ACEPD, 2004).  The mean discharge from the GRU Main Street WRF is 8.5 cfs.  Downstream from the GRU Main Street WRF at SWB331, the mean streamflow is 12.7 cfs (n=1,856) for the period of record February 1994 through April 2003 (ACEPD, 2004).   
2.2
Land Use Change and Population Growth

This section of the Orange Creek BMAP evaluates future growth impacts from 2005 through 2015.  In addition to the value of considering future growth from a resource standpoint, Chapter 403.067(7)(a)(2), Florida Statutes, requires that BMAPs “identify the mechanisms by which potential future increases in pollutant loading will be addressed.”  The Orange Creek Basin analysis focuses on population growth as a measure of the location and intensity of future growth in the basin to address the potential future increases in pollutant loading.
As new land is developed, it becomes less able to filter rain into the ground and so increases runoff and the pollutants carried in that runoff.  Population growth also affects pollutant loading from increased intensity of activities such as traffic, lawn fertilization, pets, and others.   Where land is developed can significantly mitigate or magnify these impacts.  In order to maintain the load reductions gained through BMAP implementation, local governments, businesses, citizens, and others will need to practice pollution prevention on a continuing basis through land use decisions, ordinance adoption and enforcement, public education efforts, best management practices, personal habits, and other means.  Even with enhanced stormwater requirements for new development, future growth is likely to lead to increased pollutant loadings through increased stormwater from traffic and use of existing commercial and public facilities and increasing domestic wastewater discharges.  

Data Sources

A variety of sources provide estimates of future population growth in the Orange Creek Basin.  These include information from the North Central Florida Regional Planning Council, the Department of Transportation, the Alachua County Comprehensive Plan, the Marion County Comprehensive Plan, the City of Gainesville Comprehensive Plan, the St. Johns River Water Management District, and the U.S. Census Bureau.    Additional information on future land use for the City of Gainesville, Alachua County, and Marion County is contained in Appendix __.
Based upon recommendations from local planning staff, Transportation Analysis Zone (TAZ) data from the Gainesville Metropolitan Transportation Planning Organization and Ocala/Marion County Transportation Planning Organization were selected as the primary resource for evaluating future population projections in the Orange Creek Basin.  TAZs are areas delineated by state and/or local transportation officials for tabulating traffic-related data- especially journey-to-work and place-of-work statistics. A TAZ usually consists of one or more census blocks, block groups, or census tracts.  TAZ data is based on US Census data and Bureau of Economic and Business Research projections.  TAZ data is reviewed closely by local planners during its compilation. The spatial extent of each zone is highly variable, ranging from one acre to over 15,000, roughly corresponding to population density.  

TAZ data includes a variety of demographic and transportation statistics.  For this analysis, only the population estimates were used.  Population data was aggregated across all housing types (e.g. single-family, multi-family).  These future growth estimates do not include increases in commercial or industrial activities not associated with increases in residential population.

Additional descriptions of land use, zoning, and future growth potential in the Orange Creek Basin can be found in Appendix #.

Basin Working Group members and associated staff, including Diana Gijselaers (Alachua County), Kathleen Pagan (Alachua County), Michael Hoge (Gainesville), and Jimmy Massey (Marion County), provided significant assistance in developing TAZ population projections and figures. 

Analysis Method

TAZ data was obtained from the Gainesville Metropolitan Transportation Planning Organization for the Gainesville and Alachua County portions of the basin and Ocala/Marion County Transportation Planning Organization for the Marion County portion.  Although the general nature and purpose of TAZ data is the same, these organizations provided slightly different data sets for Alachua versus Marion County.  Population estimates in Alachua County TAZs were available for 2000 and 2015, while Marion County estimates were available for 2000 and 2025.  Population by TAZ for Alachua County was extrapolated out to 2015 based upon 1990-2000 population and growth rates.  For Marion County, population growth was estimated through straight-line interpolation between the 2000 and 2025 endpoints.  The result was an estimate of total population for each TAZ in five-year increments from 2000 through 2015.  

The above population estimates were then used to calculate population density by TAZ, thus accounting for the wide variation in TAZ size.  To provide a more accurate estimate of anticipated population density, land uses incompatible with development (open water and conservation areas) were removed from the total acreage of each TAZ. Conservation lands included areas managed by the St. Johns River Water Management District and those lands acquired by Alachua County through the Alachua County Forever program.  Population density and density change over time were then calculated using these revised TAZ acreages. 

These population density growth estimates provided a general sense of the location and intensity of increasing density in the basin.  BWG members felt that quantitative estimates of pollutant loading from future growth were not needed for the Orange Creek Basin.

Future Growth Estimates

Figures 1.1 and 1.2 show 2010 and 2015 population density estimates by TAZ, respectively.  Areas with greater than 50% increase in population density are also shown on these figures (hatched areas).  Figure 1.1 identifies areas of rapid growth from 2005-2010, while Figure 1.2 shows the same for 2010-2015.  The TMDL subbasins are also shown.  

Population projections based on TAZ data are roughly comparable to projections in the City of Gainesville Comprehensive Plan, the Alachua County Comprehensive Plan, and those developed by the SJRWMD for water supply planning purposes (see Table 1).  The Alachua County Comprehensive Plan projections are higher because they are based on a full-county population.  Only a portion of the County is located within the Orange Creek Basin.  Given the uneven distribution of population within the county, reduction of this projection based on the acres of the County contained within the Basin would not be accurate.

 Table __.  Comparison of TAZ population estimates to other sources

	Year
	Source
	Alachua County Population Estimate
	Marion County Population Estimate

	2000
	Census
	180,206

(115,753 of this is in Gainesville)
	8,781

	2005
	TAZ
	198,851

(118,142 of this is in Gainesville)
	8,297

	
	SJRWMD
	178,949
(includes Gainesville)
	8,698



	
	Alachua Co. Comp. Plan
	237,100

(106,677 of this is in Gainesville)
	N/A

	2010
	TAZ
	212,668

(124,581 of this is in Gainesville)
	8,687

	
	SJRWMD
	190,506
	9,894

	
	Alachua Co. Comp. Plan
	253,600

(113,279 of this is in Gainesville)
	N/A


 Sources: 

· Alachua County Comprehensive Plan: 2001-2020 (Future Land Use Element).  These estimates match those in the City of Gainesville Comprehensive Plan, February 6, 2001 (Future Land Use Element, Table 9).

· SJRWMD via Richard Doty, GIS Associates.  June, 2006.

  Figure __.  Orange Creek Basin Population Density (2010) and Areas of Rapid 
  Growth (2005-2010)        
<INSERT>
 Figure  .  Orange Creek Basin Population Density (2015) and Areas of Rapid  

 Growth (2010-2015)
<INSERT>
Impacts of Future Growth
Patterns of population growth are very similar from 2005-2010 versus 2010-2015.  The majority of growth is anticipated within Gainesville and in areas directly north and west of the City.  This includes portions of the I-75 corridor.  

Covering most of the City of Gainesville, the Sweetwater Branch/Tumblin Creek and Hogtown Creek subbasins are the densest areas of the Basin.  Furthermore, the majority of future growth is expected to occur in these subbasins as well (see hatched areas in Figure 1.2).  Significant portions of these subbasins are expected to increase more than 50% in population density from 2010-2015.  

These areas are currently verified as impaired for coliforms.  In the absence of pollution prevention activities, increasing population density further in urbanized portions of these subbasins is likely to increase coliform levels in Hogtown Creek, Tumblin Creek, and Sweetwater Branch.  However, management actions outlined in the BMAP, including control of pet waste, will minimize the effects of this future growth. 

Growth in the eastern and southern portions of the Orange Creek Basin will be limited.  Pockets of a rapid increase in density are shown in several rural areas.  However, these areas are starting from a very low population density (less than 1 person per acre).  As such, significant water quality impacts of these population increases will likely be limited.  However, in these areas the specific locations of increased density may be significant.  Development directly along a lakeshore, with homes on septic tanks and nutrient impacts of lawn fertilization and other practices, may increase loading of nutrients to Newnans Lake, Orange Lake, Lake Lochloosa, and Lake Wauberg.  

For example, a request was submitted to Marion County in the spring of 2006 to allow the construction and operation of a wastewater treatment plant and wellfield/waterplant for a recreational vehicle and park model site along the southern boundary of Orange Lake. The proposed project is a 599-unit development that will occupy approximately 143 acres. (Natalia Cox; Pers. Comm., 5/6/06)  The potential water quality impacts from such a development would be significantly decreased if it was farther from the lakeshore.  

Local governments in the Basin have a variety of programs in place to manage the water quality impacts of future growth.  Marion County addresses impacts of waterfront projects such as the above through its Environmentally Sensitive Overlay Zone (ESOZ) for various areas in the county.  Lands in Marion County adjacent to Orange Lake are in an ESOZ one-half mile from the water’s edge.  Being within an ESOZ requires, among other things, additional buffering, stormwater management, and stricter standards for sewage disposal systems.  Provisions are also in place to promote open space and require larger buffers between water resources and intensive land uses. 

The Alachua County Comprehensive Plan has numerous policies and programs in separate elements that compliment one another in support of broad environmental protections aimed at, among other things, water quality and quantity for citizens and natural resources. Specific Land Development Regulations implement these policies from enforcing zoning and development activities through identified criteria for buffers and open space requirements.  The County also has a stringent wetland protection ordinance in place.

The 2001-2020 Alachua County Comprehensive Plan now includes the land use of Preservation, which is defined as “An environmental land use category that consists of publicly owned lands which are intended for use as natural reserves or managed conservation lands for the preservation of natural resources.  Preservation areas include lands owned in fee simple or less-than-fee simple title.” (Conservation and Open Space Element Definitions).  It is appropriate for the parcels now in public ownership and managed for conservation to receive the land use classification of Preservation.  Much of the land in the basin is designated Preservation, with management by St. Johns River Water Management District.

Similarly, a variety of programs are in place within the City of Gainesville to address water quality impacts of future growth.  The City adopted a Stormwater Utility billing system in 1989 to help fund city-wide stormwater treatment improvements.  Redevelopment of any existing impervious surfaces exceeding 4,000 square feet must meet current regulations for stormwater treatment.  The City requires developments needing potable water that have residential densities exceeding two units per acre to connect to the City’s potable water and central wastewater systems. Temporary package wastewater plants must connect to the central wastewater lines within five years after central wastewater lines become available.  Lots platted before June 1992 must connect to the central wastewater system unless abutting sewer lines are unavailable. 

The City’s Land Development Code has strict setback and development requirements for properties adjacent to wetlands, creeks or lakes.  The City has flood control, surface water, wellfield, gateway street, nature park, greenway and uplands districts designated as overlay districts.  Development plans for lots within 150 feet of any regulated creek must demonstrate compliance with erosion and sediment control, runoff control and treatment, and protection of vegetation integral to the creek’s ecological value. Chapter 406 of the City’s development code outlines several of the City’s natural resource, wetland, and floodplain protection requirements. 

Through these and other activities, Basin stakeholders are taking steps to address the potential increased loading from future growth.  More details about these type of activities can be found in Section __.
2.3
Water Quality Trends

The data for establishing TMDLs in the Orange Creek Basin was taken from the following data periods:  

Table  .  TMDL Data Periods

	Waterbody
	TMDL Data Period
	Waterbody
	TMDL Data Period

	Newnans Lake
	1996 - 2000
	Hatchett Creek
	1995 - 2002

	Orange Lake
	1/95 - 12/2000
	Hogtown Creek
	1995 - 2002

	Lake Wauberg
	1990 - 2000
	Tumblin Creek
	1995 - 2000

	Alachua Sink
	2000 - 2004
	Sweetwater Branch
	2000-2004


SJRWMD statistically analyzed trends in Trophic State Index for Newnans, Orange and Lochloosa lakes for the period fo record through 2003, and found a significant deterioration in water quality since 1969 in Newnans and since 1986 in Orange and Lochloosa.  
<INSERT SUMMARY OF SJRWMD STUDY> 
2.4
Water Quality Issues

The Orange Creek Basin Working Group categorized the current water quality issues in the basin for purposes of BMAP development, as follows:

· Primary - Issues most likely to be directly linked to the TMDLs established for the Orange Creek Basin that need to be addressed in the BMAP during this TMDL/BMAP cycle.  These are generally the causes of DEP-verified impairments. The BWG identified the following primary issues:

· Point source control

· Municipal separate storm sewer systems

· Nonpoint stormwater runoff

· Aquatic plant management

· Tributary inflows

· Septic tanks

· Increased loading from future growth

· Secondary - Issues that either result from primary issues, or are not of significant enough impact to be categorized as primary issues.  These issues are likely to be addressed indirectly through BMAP strategies developed for primary issues.  The BWG identified the following as secondary issues:
· Internal recycling of nutrients

· Leakage from wastewater collection systems

· Aquatic plant management

· Altered hydrology

· Discharges to groundwater

· Other - Issues least likely to be directly linked to the current TMDLs.  These are issues that might be addressed indirectly through BMAP strategies or other (concurrent or future) broad-based efforts within the community, such as growth management and pollution prevention.

Table __ presents an issues table of primary, secondary, and other issues by subbasin.  The entity primarily responsible for addressing each issue is identified. Further, each issue is identified as a high priority, low to medium priority, or impacts currently unknown.  This prioritization is both issue- and subbasin-specific.  

This prioritized list of issues is based on extensive discussions, information from water quality-related plans and reports on the Orange Creek Basin (e.g., the DEP Ocklawaha Water Quality Assessment Report), and local knowledge.  This list represents the priorities of the BWG at the time of BMAP development.
	Table   .  Summary of Water Quality Issues/Potential Sources for Orange Creek Basin TMDLs



	
	Orange Creek Sub-basins & WBID Number

	Water Quality Issues1
●  High-priority issue

○  Low- to medium-priority issue

◊   Impacts currently unknown
	Newnans 

Lake
(2705B)
	Orange 

Lake
(2749A)
	Lake

Wauberg
(2741)
	Alachua

Sink
(2720A)
	Lochloosa/

Cross Creek (2738A / 2754)
	Hatchett

Creek

(2688)
	Hogtown

Creek

(2698)
	Tumblin

Creek
(2718A)
	SW

Branch
(2711)

	
	Total Nitrogen

& Total Phos.
	Total Phos. / Chl-a
	Total Nitrogen

& Total Phos.
	Pending
	Deferred
	Total Coliforms & Iron
	Fecal Coliforms
	Fecal & Total Coliforms
	Fecal Coliforms

	Primary Issues
	Entity2
	
	
	
	
	
	
	
	
	

	Point Source Control
	
	
	
	
	
	
	
	
	
	

	· Municipal Plant Discharges 
	
	
	
	
	
	
	
	
	
	

	· Main Street WW 3
	GRU
	
	
	
	
	
	
	
	
	

	· Kelly Power Plant
	GRU
	
	
	
	
	
	
	
	
	

	· Wastewater Infrastructure
	
	
	
	
	
	
	
	
	
	

	· Leakage from WW collection systems
	GRU
	
	
	
	
	
	●
	●
	●
	●

	· Illegal connections to SW
	EPD
	
	
	
	
	
	
	●
	●
	●

	· Private collection systems (including overflows)
	DEP/CO.
	●
	
	
	
	
	●
	●
	●
	●

	· Package Plants
	DEP/EPD
	●
	●
	●
	●
	●
	●
	
	
	

	MS4 SW systems (outfalls)
	GCWP*
	
	
	
	
	
	
	●
	●
	●

	Nonpoint Stormwater Runoff
	
	
	●
	
	
	
	
	●
	●
	●

	· SW runoff from developed areas
	
	
	
	
	
	
	
	
	
	

	· Private roadways/parking lots
	
	●
	
	
	
	
	
	●
	●
	●

	· Roads/rights of way
	DOT/AC/ MC/McIn.
	●
	●
	
	●
	●
	
	
	
	●

	· Hawthorne stormwater
	
	
	
	
	
	●
	
	
	
	

	· Animal waste 
	GCWP*
	
	
	
	
	
	
	●
	●
	●

	· Homeless populations along streambanks
	GCWP*/
G’ville
	
	
	
	
	
	
	●
	●
	●

	· Landscaping/lawns
	GCWP*/
EPD
	●
	●
	●
	●
	●
	●
	
	
	●

	· SW system outfalls
	
	●
	●
	●
	●
	●
	
	
	
	

	· Agricultural Runoff
	
	
	
	
	
	
	
	
	
	

	· Animal/livestock farms
	DACS
	●
	●
	
	
	◊
	◊
	
	●
	

	· Crop farms
	DACS
	●
	●
	
	
	◊
	◊
	
	●
	

	· Silviculture Activities
	
	○
	○
	
	
	○
	
	
	
	

	Aquatic Plant Management
	DEP
	◊
	◊
	◊
	
	◊
	
	
	
	

	Tributary Inflows 
	
	
	●
	
	
	●
	
	
	
	

	· From Prairie Creek, Bivens Arm, Alachua Lake
	
	
	
	
	●
	
	
	
	
	

	· From Lake Forest Creek alteration
	
	●
	
	
	
	
	
	
	
	

	· From Hatchett Creek
	
	◊
	
	
	
	
	
	
	
	

	· From Little Hatchett Creek
	
	○
	
	
	
	
	
	
	
	

	Septic Tanks (see density map for residential septic)
	ACHD/

EPD
	●
	●
	●
	●
	●
	●
	●
	●
	●

	· Lakeview
	
	●
	
	
	
	
	
	
	
	

	· SW Corner – Uninc. Alachua Co.
	
	
	
	
	
	●
	
	
	
	

	· Town of Windsor
	
	●
	
	
	
	
	
	
	
	

	Increased Loading from Future Growth
	
	●
	●
	●
	●
	●
	●
	●
	●
	●

	Secondary
	
	
	
	
	
	
	
	
	
	

	Internal Recycling of Nutrients
	
	●
	●
	○
	●
	○
	
	
	
	

	Leakage from WW Collection Systems
	
	●
	
	
	
	
	
	
	
	

	Aquatic Plant Management
	DEP
	◊
	◊
	◊
	
	◊
	
	
	
	

	Altered Hydrology 4
	
	●
	●
	●
	●
	●
	●
	●
	●
	●

	Discharges to Groundwater
	
	
	
	
	
	
	
	
	
	

	· Nitrate to aquifer through sinkhole
	
	
	
	
	●
	
	
	
	
	

	· Discharge to aquifer via HaileSink
	
	
	
	
	
	
	
	●
	
	

	Other
	
	
	
	
	
	
	
	
	
	

	Recreational Use
	
	○
	○
	○
	
	○
	○
	
	
	

	Erosion and Sedimentation
	
	
	
	
	
	
	
	●
	●
	●

	Overflows from GRU sewer system
	GRU/DEP
	○
	
	
	
	
	○
	○
	○
	○

	Leakage from WW collection systems
	GRU
	
	
	
	○
	
	
	
	
	


1  This is a preliminary identification of issues and potential sources in the Orange Creek Basin, subject to review and revision during BMAP implementation. 

2   This column indicates who will be most likely to develop and implement a related BMAP strategy.
3   The BMAP will contain an explanation of why the Main Street WW Plant is identified as a primary issue only with regard to the Alachua Sink TMDL, and a description of  

   the mechanisms for handling overflows and spill events.

4  Further study and discussion needed to determine the nature of the altered hydrology, whether alterations directly contribute to loadings, and whether to address in the

   BMAP

*  The Gainesville Clean Water Partnership (GCWP) does not function as a regulatory entity.  It is a cooperative partnership of the City of Gainesville, Alachua County,  

   and the Florida Department of Transportation, dedicated to working with the Gainesville community for healthy waterways.

Chapter 3.  Broad-Based Management Actions

A wide variety of management programs, projects, and activities are in place to achieve the load reductions required to meet the TMDL(s) for this basin.  Table ___ summarizes programs that are in place to address TMDL(s) basin-wide.  This table includes activities such as stormwater retrofit projects, urban stormwater BMPs, habitat restoration, land development regulations, public education/outreach, and others. Examples of current management actions include the following:

· Stormwater Retrofits 
· Paving and drainage upgrades

· Failing infrastructure replacement and improvement

· Sediment and debris collection boxes (baffle boxes)

· Urban Structural BMPs 
· Regional wet detention stormwater ponds

· Dry retention stormwater ponds

· Urban Nonstructural BMPs 
· Street sweeping

· Cleaning up pet waste

· Agricultural BMPs 
· Crop rotation

· Filter strips

· Exclusion of livestock from sensitive areas

· Habitat Restoration 
· Marsh construction

· Wetland restoration

· Gizzard shad harvesting

· Ordinances and LDRs 
· Development guidelines

· Septic tank ordinances

· Local stormwater rules more stringent than state or water management district rules

· Education and Outreach 
· Watershed Action Volunteers Program

· Lakefront property owners’ guides

· Water Atlases

Table __ summarizes the types of management actions being implemented across the different sub-basins of the Orange Creek Basin that are expected reduce target pollutants in the impaired waters.This subsection describes management programs, projects, and activities that are broadly applied across the Basin.  Chapters ___ and ___ provide more detail on management actions that specifically address nutrient impairment in lake subbasins (Chapter __) and coliform impairments in urban creeks (Chapter ___). Additional project information can be found in Appendix ___.    
Regulatory permit programs under the authority of several entities are one mechanism used to reduce pollutant loading in the Orange Creek Basin.  These programs address reduction of current loads (e.g. NPDES outreach efforts) as well as limiting the impact of future growth (e.g. 

Table   :  Types of Management Actions Being Implemented/Proposed in the Orange Creek Basin 
	Management


Actions/Entities*
	Newnans 

Lake
	Orange 

Lake
	Lake Wauberg
	Alachua Sink
	Lochloosa/

Cross Crk
	Hatchett Creek
	Hogtown Creek
	Tumblin

Creek
	Sweetwater Branch

	1 - Stormwater Retrofits

	
	●
	
	
	
	
	
	
	
	

	2 - Urban Structural BMPs 

	
	
	
	
	
	
	
	
	
	

	3 - Urban Non-struct. BMPs

	
	
	
	
	
	
	
	
	
	

	4 - Agricultural BMPs

	
	
	
	
	
	
	
	
	
	

	5 - Land Acquisition

	
	
	
	
	
	
	
	
	
	

	6 – Habitat Restoration 

	
	
	
	
	
	
	
	
	
	

	7 - Ordinances and LDRs

	
	
	
	
	
	
	
	
	
	

	8 – Other (Education)

	
	
	
	
	
	
	
	
	
	

	9 - Facility Infrastructure Upgrade/Maintenance

	
	
	
	
	
	
	
	
	
	

	10 – Reuse

	
	
	
	
	
	
	
	
	
	


●   indicates that there is a completed, ongoing, or funded management action within the listed category.  
Note: Appendix __ contains detailed information about the management actions represented in this table.

SJRWMD Environmental Resource Permitting program).  The non-regulatory programs discussed below also facilitate the reduction of pollutant loads.  All of the following programs seek cooperative solutions between administering agencies, local governments, and regulated entities.  
Table  .  Primary Existing Programs that Address Pollutant Loadings in the Orange Creek Basin
	Program
	Lead 

Entity
	Brief 

Description

	Point Source Permitting
	DEP
	Permits and associated effluent limitations for industrial and domestic wastewater facilities.

	Environmental Resource Permitting
	SJRWMD
	Permit provisions address construction activity that would affect wetlands, alter surface water flows, or contribute to water pollution.

	Surface Water Improvement and Management Program
	SJRWMD
	This plan describes various issues, goals, strategies, programs, and projects to restore water quality and aquatic and wetlands habitats in the major lakes and streams of the Orange Creek Basin.

	Pollutant Load Reduction Goals
	SJRWMD
	<INSERT DESCRIPTION>

	NPDES
	GCWP
	Implement the six minimum control measures: public education and outreach, public participation, illicit discharge detection and elimination, construction site runoff control, post-construction runoff control, and pollution prevention.

	Watershed Action Volunteers Program
	City of Gainesville/
ACEPD
	Train and equip volunteers to give pollution prevention presentations; use water quality monitoring field test kits; assist in stream surveys and other activities.

	Current Problems Program
	City of Gainesville/
ACEPD
	Involve county residents in pollution prevention through participation in cleanup and restoration activities.

	Other Pollution Prevention Programs
	GCWP
	Public information campaigns, environmental festivals, partnerships with businesses/organizations.

	Best Management Practices Program
	GCWP
	Development of pollution prevention BMPs for government and business; distribution of fact sheets through existing programs.

	Water Quality Code Complaint and Spill Response Program
	ACEPD
	Prohibitions on non-stormwater dishcarges into the MS4 system; 24-hours a day response to spills.

	Illicit Discharge/ Elimination Program
	ACEPD
	<INSERT DESCRIPTION>

	Facility Inspection Program
	ACEPD
	Visual inspection of storm drains and stormwater management systems in the vicinity of regulated facilities; visual inspection of floor drains; collection of water quality samples, as necessary.

	Septic Tank Management
	Alachua County, Marion County, City of Gainesville, & GRU 
	<INSERT DESCRIPTION>

	Low Impact Design
	<INSERT>
	<INSERT DESCRIPTION>

	Agricultural Best Management Practices (including Silviculture)
	DACS & Private Landowners
	Implementation of approved best management practices for pollution prevention.


3.1       Point Source Permitting

<INSERT LANGUAGE FROM JEFF MARTIN>
3.2
Environmental Resource Permitting

Within the area addressed by the Orange Creek Basin Management Action Plan, activities that exceed SJRWMD permitting thresholds must be authorized by an Environmental Resource Permit (ERP) from the District.  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.  <Insert language re: application of Apopka stormwater rules for impaired waters> 
3.3
Surface Water Improvement and Management Program

The TMDL effort in the Upper Ocklawaha River Basin benefits from having three SJRWMD-designated Surface Water Improvement and Management (SWIM) waterbodies located within its boundaries:  Orange, Newnans, and Lochloosa Lakes.  

In 2003 the Governing Board of the SJRWMD designated the Orange Creek Basin as a priority for protection and restoration of surface water bodies under Florida’s 1987 SWIM act.  The “Orange Creek Basin Surface Water Management Plan” (Lasi, 1996) was approved by the Orange Creek Basin Advisory Council and SJRWMD Governing Board in 1996.  This plan provides a comprehensive description of various issues, goals, strategies, programs, and projects to restore water quality and aquatic and wetlands habitats in the major lakes and streams of the Orange Creek Basin. 

3.4
Pollutant Load Reduction Goal Program

Since 2001, the Water Management District’s primary focus has been on development of Pollutant Load Reduction Goals (PLRGs) for Newnans, Lochloosa, and Orange lakes. The SJRWMD is developing PLRGs to reduce external loadings of nutrient pollutants (Total Phosphorus, Total Nitrogen) in regionally significant lakes in the basin: Newnans, Orange, and Lochloosa.  PLRGs will assist DEP in refining their TMDLs for these large lakes.  PLRGs will also assist the District in designing external-load reduction projects to restore surface water quality to state water quality standards. Water management districts in Florida are required to develop PLRGs by the Water Resources Implementation Rule (62-40, F.A.C.). PLRG development is part of SJRWMD policy pursuant to the District Water Management Plan.  More information on the PLRG development process is contained in Appendix __.

3.5        National Pollutant Discharge Elimination System (NPDES) Stormwater Program

Several entities in the basin are regulated by the Florida National Pollutant Discharge Elimination System (NPDES) Stormwater Program. The basic requirements of this program serve as a foundation for the stormwater management efforts of these communities.  The U.S. Environmental Protection Agency (EPA) developed the federal NPDES permitting program in two phases.  Phase I, started in 1990, addressed large and medium Municipal Separate Storm Sewer systems (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, the 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.  Because the MS4s in the Orange Creek Basin are all Phase II, the following discussion will focus on those requirements.
NPDES MS4 Phase II Stormwater Permit Requirements

Under a generic permit, operators of regulated Phase II MS4s must develop a SWMP that includes best management practices (BMPs), with measurable goals, to effectively implement the following six minimum control measures: 

1) Public Education and Outreach: Perform educational outreach regarding the harmful impacts of polluted stormwater runoff.

2) Public Participation/Involvement: Comply with state and local public notice requirements and encourage other avenues for citizen involvement.

3) Illicit Discharge Detection and Elimination: Implement a plan to detect and eliminate any non-stormwater discharges to the MS4, and create a system map showing outfall locations.  Federal regulations define an illicit discharge as “…any discharge to an MS4 that is not composed entirely of stormwater…,” and can include septic/sanitary sewer discharge, car wash wastewater, laundry wastewater, improper disposal of auto and household toxics, and spills from roadway accidents.

4) Construction Site Runoff Control: Implement and enforce an erosion and sediment control program for construction activities.

5) Post-construction Runoff Control: Implement and enforce a program to address discharges of post-construction stormwater runoff from new development and redevelopment areas. (NOTE: This minimum control is met through state stormwater permitting requirements under Part IV, Chapter 373, F.S., or Chapter 62-25, F.A.C., as a qualifying alternative program.)

6) Pollution Prevention/Good Housekeeping: Implement a program to reduce pollutant runoff from municipal operations and properly and perform staff pollution prevention training.
The generic permit [DEP Document 62-621.300(7)(a)] also states that:  “If a TMDL is approved for any water body into which the Phase II MS4 discharges, and the TMDL includes requirements for control of stormwater discharges, the operator must review its stormwater management program for consistency with the TMDL allocation.  If the Phase II MS4 is not meeting its TMDL allocation, the operator must modify its stormwater management program to comply with the provisions of the TMDL Implementation Plan applicable to the operator in accordance with the schedule in the Implementation Plan.”

Local governments and other entities currently designated as Phase II MS4s that are part of the Orange Creek Basin are listed in Table __.  Designation is based on a combination of factors, including population, operation of a storm sewer system, discharge to TMDL waters, interconnection to another jurisdiction’s system, and others.  

Table   .  Entities in the Orange Creek Basin Designated as Regulated Phase II  MS4s

	Permittee
	Permit Coverage Dates
	Report 

Due Date*
	MS4 Permit Number

	City of Gainesville
	7/09/03-7/08/08
	January 8
	FLR04E006

	Alachua County
	7/09/03-7/08/08
	January 8
	FLR04E005

	Marion County
	7/28/03-7/27/08
	January 27
	FLR04E021

	University of Florida
	9/09/03-9/08/08
	March 8
	FLR04E067

	Florida Dept. of Transportation
	6/23/03-6/22/08
	December 22
	FLR04E018


     * Phase II MS4 reports are due annually during the first permit term.  In subsequent

     permit terms, the reports are due for years 2 and 4 only, unless otherwise specified by DEP.
<INSERT discussion about the NPDES partners and their coordination on permits - Sally Adkins>
3.6
Gainesville Clean Water Partnership (GCWP)

The GCWP is a cooperative partnership between the City of Gainesville, Alachua County, and the Florida Department of Transportation dedicated to working with the Gainesville community for healthy waterways. The partnership does not serve as a separate entity, but serves as an administrative and financial partnership between these agencies to promote pollution prevention. It was established in 2001 to collectively address requirements of the National Pollutant Discharge Elimination System program in the Gainesville urban area through public outreach and participation, illicit discharge detection and elimination, storm system mapping, construction site stormwater controls, post construction stormwater controls and good housekeeping in municipal operations. Each partner serves a role in meeting requirements of these goals. Table __ shows the programs and activities administered by the Partners that apply to watersheds in the Gainesville urban area, and in many cases to the whole of Alachua County due to the additional contributions of Alachua County governmental departments.  These programs strive to reduce coliform, nutrient and other pollutant loads in local waters.  Summaries of these programs follow Table __.

Watershed Action Volunteers Program

Watershed Action Volunteers (WAV) is a program overseen by the St Johns Water Management District. In Alachua County the program is locally administered by the City of Gainesville and the Alachua County Environmental Protection Department. This program matches committed individuals with WAV coordinators, who train and equip volunteers for a variety of important tasks related to improving the health of watersheds within the district. WAVs are trained to prepare and give nonpoint source pollution prevention educational presentations to school groups, civic associations, clubs and other organizations. Volunteers are also trained by specialists to use field test kits for monitoring water quality. They also assist in stream surveys, storm drain marking events, revegetation projects and shoreline cleanups. 

Current Problems Program

Current Problems, Inc. (CP) is a non-governmental organization focused on the connection between our surface waters, pollution, and our drinking water supply and cleaning up local waterways. This organization is employed by the City of Gainesville and the Alachua County Environmental Protection Department to assist in involving county residents in pollution prevention through community outreach, creek, pond and sinkhole cleanups and shoreline restoration programs. These programs encourage and assist residents to better protect local waterways by providing tools to change landscaping, lifestyle and living habits. 

Additional Pollution Prevention Outreach Programs

The Partnership makes additional efforts to work with the Gainesville community for healthy waterways. Through various public information campaigns, annual festivals, and partnerships with other Gainesville organizations and businesses, the partnership strives to acquaint Gainesville and Alachua County residents with the issues involved in caring for and protecting local waterways and recognizing the contributions which these waterways make every day to the community’s health, safety, comfort, and quality of life. Residents can find information about these activities and programs by visiting the Partnership’s webpage at gainesvillecreeks.org. This site describes the interdependent creeks, watersheds and wetlands in Gainesville, Florida. Visitors to the site can learn how the Gainesville community cares for water through stormwater management, and learn what they can do to help keep local waterways healthy. 

Best Management Practices Program

Pollution prevention Best Management Practices (BMPs) for governmental and business activities are developed and fact sheets are distributed by the Partnership. Alachua County Environmental Protection Department staff provides compliance assistance information and distribute Best Management Practices fact sheets as part of the facility inspection and complaint and spill investigation programs (see below). BMPs and fact sheets developed and distributed to relevant parties to date include (pollutants addressed in each fact sheet/bmp are in parentheses): 
· Water Quality Code (nutrients and coliforms) 

· Erosion and Sedimentation Control at Construction Sites (sediments)

· Controlling Runoff from Car Wash Fundraisers (nutrients)

· Controlling Runoff from Gas Stations (nutrients, other various pollutants)

· Controlling Runoff from Commercial Outdoor Car Washing (nutrients)

· Water Quality Protection at Apartment Complexes (nutrients and coliforms)

· Landscaping & Lawn Maintenance Services (nutrients)

· Controlling Runoff during the Remediation of Contaminated Sites (various pollutants)

· Managing Pet Wastes (coliforms)

· Residential Swimming Pool Maintenance (sediments, various pollutants)

· Pressure Washing Activities (sediments, various pollutants)

· Laundry Services (nutrients, other various pollutants)

· Food Service Industry (grease, other various pollutants)

· Paint contractor (various pollutants)

An updated listing of BMPs and fact sheets, can be found at:  gainesvillecreeks.org 
Water Quality Code Complaint and Spill Response Program

On August 27th, 2002 Alachua County adopted the Water Quality Code.  The Water Quality Code provided the regulatory framework for the implementation of the illicit discharge detection and elimination program in Alachua County.  Specifically, Section 77.10 contains regulations regarding prohibitions on non-stormwater discharges into the MS4 system.  The Water Quality Code became effective on January 1st, 2003. ACEPD expanded its existing complaint and spill investigation program to include compliance with the requirements of Section 77.10 of the Alachua County Water Quality Code.  In addition to the complaints received via phone and email, ACEPD staff is also part of the Alachua County notification system that provides 24-hours a day response to spills in the County. 

Illicit Discharge Detection and Elimination Program

On June 24th, 2003 Alachua County and the City of Gainesville signed an interlocal agreement for the establishment of the illicit discharge detection and elimination program.  As part of the agreement, the Alachua County Environmental Protection Department (ACEPD) became the agency responsible for this program to satisfy the NPDES Phase II MS4 permit requirements of Alachua County, the City of Gainesville and DOT.  Individual NPDES Phase II MS4 permits were obtained by Alachua County on July 8, 2003, City of Gainesville on July 8, 2003, and DOT on June 23, 2003. 
Facility Inspection Program

In order to improve pollution prevention, ACEPD expanded its existing Hazardous Materials Management Code (HMMC) and Small Quantity Generator (SQG) inspection program to include compliance with the requirements of Section 77.10 of the Alachua County Water Quality Code. The expanded inspection program includes visual inspection of storm drains and storm water management system in the vicinity of each facility, visual inspection of floor drains inside the facility and when necessary collection of water quality samples. 
3.7
Routine Operations and Maintenance
<INSERT FROM GRU, DOT, ET AL.>
3.8 Septic Tank Management
Septic tanks have been identified as a potential issue needing further investigation in the Orange Creek Basin with regard to both coliform and nutrient loadings.  Appendix __ contains a recent analysis of nutrient loading from onsite wastewater treatment systems in the four lake sub-basins (including Lake Lochloosa, which does not have an adopted TMDL).  The BWG will be exploring options for collecting more information on septic tank impacts in targeted areas, and will be considering strategies regarding septic tank use/restrictions that are already in place in other parts of the state.  Other ongoing efforts include:  
· Alachua County?

· GRU?

· Marion County

Marion County is concerned about the water quality impacts of septic systems, in particular with regard to the Springshed Protection Program.  One of the County’s proposed measures is to require an impact analysis for proposed development, redevelopment, or change to an existing development that increases density or intensity of use within the primary and secondary springs protection zones.  This aquifer impact analysis would include a review of pre- and post-development nutrient loading and recharge rates, and discharge rates and volumes.

With regard to domestic waste treatment and disposal, the County is considering requiring central system connections in all new urban development and limiting nutrient discharge concentrations.  On-site septic systems in new construction would have to meet a Total Nitrogen concentration of 10 milligrams per liter.  The County may also decide to require an annual operating permit for new on-site septic systems, with routine monitoring and inspection requirements.  The County is also discussing requirements for maintenance, repairs, and upgrades of existing septic systems.

Appendix __ contains draft guidance on septic tank maintenance and sewer hookup, which describes the legal authorities and limitations with regard to requiring maintenance and hookup.
3.9
Low Impact Development

Describe components/examples of LID.  Discuss it as a goal, described what is being done/considered in the basin in this regard City of Gainesville activities.  
3.10
Agricultural Best Management Practices 

The Florida Department of Agriculture and Consumer Services (DACS) is developing and adopting, by rule, suitable interim measures, best management practices (BMPs), and other measures for commodity groups across the state.  Measures applicable to the Orange Creek Basin will help achieve the necessary levels of pollutant reductions to meet the TMDLs.   
The two most common agricultural commodity groups in the Orange Creek Basin are Cow/Calf and Silviculture operations.  Nurseries and sod operations are present, and equine operations are growing.  Row crops are on the decline in the basin, and are negligible.  Each of the commodity groups in this basin, with the exception of blueberries, should have adopted BMPs in place by the end of 2006.  However, blueberry growers can effectively use BMPs adopted for the nursery and citrus industries.  
The two major categories of commonly used BMPs are nutrient management and irrigation management.  Nutrient management is the amount, timing, placement, and type (source) of fertilizer.  University of Florida – Institute of Food and Agricultural Sciences (UF-IFAS) fertilizer rate recommendations, soil tests, fertigation, split applications, foliar applications, controlled-release fertilizer, fertilizer spreader shut-off valves, and variable-rate fertilizer spreaders are among the practices used for nutrient management.  Irrigation management is the maintenance, scheduling, and overall efficiency rating of irrigation systems.  It typically includes conversion to low-volume systems, soil moisture monitoring, scheduling according to rainfall, temperature and other climatic conditions, water placement, and plant groupings.

There are a number of BMPs that should have a positive effect on water quality in the basin.  Examples of more common cow/calf BMPs include livestock exclusion from sensitive areas, appropriate stocking rates, filter strips, nutrient management, grassed waterways, sediment basins, and waste utilization.  Interim Measures have been adopted for container-grown plants, and forage grass production.  Equine BMPs, which are currently under development, may include pasture and hayland management, planned grazing systems, waste utilization, waste storage structures, composting, and roof runoff management.  Vegetable BMPs include nutrient management, irrigation management, crop rotation, cover and green manure crops, and filter strips.  Silviculture has the oldest BMP program, dating back to the mid 1970’s.  The DACS Division of Forestry conducts a biennial BMP compliance survey to ensure that operations comply with BMPs.
In recent years, there has been a decrease in the total agricultural acreage in the Orange Creek Basin, following statewide trends in other urbanizing basins.  Although measures may not currently be adopted by rule for some of the commodity groups in this basin, all agricultural groups use BMPs to some extent.  To date, only one commodity group in the Orange Creek Basin, Silviculture, has submitted formal Notices of Intent (NOIs) to implement rule-adopted BMPs.  Growers who submit NOIs to DACS and implement adopted BMPs receive a presumption of compliance with state water quality standards, pursuant to statute.  These growers will be subject to periodic inspections to ensure the appropriate BMPs are being implemented.

The key to success for these measures lies in educating landowners about integrating BMPs into their daily routine to reduce pollutant loading.  A detailed explanation of these best management practices can be found at www.floridaagwaterpolicy.com, and printed BMP manuals can be obtained in the local extension office at county agricultural centers, or by contacting DACS field staff.

3.11
Agricutlural Best Management Practices - Silviculture 

BMPs for silviculture were developed in the mid-1970’s, and BMP compliance has been monitored statewide since 1981.  Since 1995, compliance with silviculture BMPs in the Orange Creek Basin and vicinity has ranged from 78 percent to 100 percent, with an average of 98 percent compliance.  A February 2005 BMP Survey of active silviculture operations within the basin showed 100 percent compliance (see Table __).

In addition, an analysis of past BMP Survey data showed that approximately 2 percent of all Survey sites received fertilizer applications and that 80 percent of those applications were on forest industry lands.  Compliance with this category of BMPs was 100 percent for all sites considered.  Forestry fertilization usually consists of di-ammonium phosphate (DAP – a Total Nitrogen and phosphate/ Total Phosphorus compound), urea (an organic Total Nitrogen compound), or triple-super-phosphate (a phosphate/Total Phosphorus compound) applied at rates well below the maximum limits listed in the BMP Manual.  For the forest industry lands in the basin, fertilizer is typically applied twice during a 22-25 year period.  In addition, a survey in the middle Suwannee River basin (a much larger area), determined that approximately 10 percent of the total forested acres (industry and NIPF) received fertilizer in any one year (Florida Forestry Association, 2000).  

Historically, mechanical site preparation occurs on well over half of the sites in any given BMP Survey (62 percent in the 2003 Survey).  This is a common forestry practice, especially on lands that are managed intensively, and may include chopping, raking, piling, bedding, and burning.  Research has shown that nutrients discharged from forestry sites may increase following timber harvesting and mechanical site preparation.  However, much of the increase is attributable to higher total annual water yield resulting from the temporary reduction in evapotranspiration from trees.  Nutrient export, when it occurs, is typically small (.6 kg/ha/yr-1 or less) and short-lived (one year) (Fisher, 1981; Riekerk, 1983).  In addition, such losses can be prevented because the nutrients are typically bound up in soil particles that are protected from erosion and sedimentation by BMPs, (Lowrance, et. al., 1984).  Compliance with BMPs for site preparation has a long-term average of 97 percent.

Without BMPs, forestry activities can deliver sediment and nutrients to adjacent water resources at levels that may adversely affect aquatic ecosystems chemically, physically and biologically.  However, Florida BMPs have been shown to be effective in protecting water quality and aquatic habitat by minimizing or eliminating the delivery of forestry-related sediment, nutrients, etc., and by maintaining or improving both in-stream and riparian habitats.  BMP effectiveness research conducted in Florida reported no evidence of sediment delivery or other impacts to the aquatic ecosystem following intensive silviculture operations on a variety of sites and under varying site conditions (Vowell, 2001; Vowell and Frydenborg, 2004).

As authorized by Chapter 403.067, F.S., the Division of Forestry (DOF) promulgated Chapter 5I-6, Florida Administrative Code, effective February 11, 2004.  This rule formally adopted the silviculture BMP Manual and provides a notice of intent to be submitted by forest landowners who elect to participate in the rule provisions.  As of May 15, 2006, NOIs received in Alachua, Marion, and Putnam County amount to 82,814.65 acres; 21,747.99 acres; and 69,742.78 acres respectively, totaling 174,305.42 acres.  The rule can be accessed at the DOF website as follows: http://www.fl-dof.com/Conservation/hydrology.html)
  The locations for the 2005 silviculture BMAP survey are shown in Figure __.  Table ___ summarizes the management actions being implemented for silviculture activities in the Orange Creek basin.

Figure __   .  Florida Silviculture BMP Survey Data For Orange Creek Basin 

                          and Vicinity -  Summary by Survey Year
	Survey 
Year
	Compliance Range*

Orange Creek Basin

and Vicinity***
	Average Compliance

Orange Creek Basin 
and Vicinity
	Average Compliance

Orange Creek Basin

	1995
	91% - 100% (18)**
	98% (18)
	97% (3)

	1997
	86% - 100% (15)
	97% (15)
	99% (3)

	1999
	85% - 100% (18)
	97% (18)
	99% (6)

	2001
	78% - 100% (17)
	99% (17)
	78% (1)

	2003
	94% - 100% (17)
	99% (17)
	N/A (0)

	2004
	N/A
	N/A
	100% (5)

	2005
	100%
	100% (56)
	100% (56)

	Average
	N/A
	98.33% (141)
	95.5% (74)


*   Percentage of applicable BMPs being implemented correctly

** (Number of sites surveyed)

***Vicinity = all Survey sites in Alachua, Marion and Putnam Counties

  Table __:  Silviculture Management Actions to Address TMDLs in Orange, 
  Newnans, and Lochloosa Lakes

	Lead Entity/ 

Partner
	Management Action Summary * 
	Start/End 
Date

	DACS Division of Forestry
	Conduct an historical analysis of compliance with silviculture BMPs in the Orange Creek Basin and vicinity, for fertilization and mechanical site preparation.  
	Completed spring 2004

	DACS Division of Forestry
	Conduct a current assessment of BMP compliance in the Orange Creek Basin and vicinity to evaluate all active silviculture operations.  
	Completed spring 2004

	DACS Division of Forestry
	Conduct basin-wide solicitation of forest landowners for BMP rule “sign-up,” focusing on non-industrial ownerships.  Verify compliance through monitoring as described above.  
	Completed

	DACS Division of Forestry
	Conduct bi-annual BMP compliance monitoring in the Orange Creek Basin and vicinity to capture future silviculture operations, focusing on forest fertilization and mechanical site preparation. 
	Ongoing

	DACS Division of Forestry
	Conduct basin-wide BMP training/education for forest landowners, loggers, site preparation contractors and fertilizer applicators. 
	Conduct three

workshops by 12/31/06

	DACS Division of Forestry/ Alachua County
	Coordinate joint notification of Intent to use silviculture BMPs to reduce duplication and increase awareness of silviculture operations.
	Completed

	Alachua County
	Monitor logging activities, and enforce against operations not complying with applicable BMPs, according to county codes.
	Ongoing



* See Appendix ___ for additional project details.

 Figure  .   2005 Forestry BMP Compliance Survey in the Orange Creek Basin
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Chapter 4:  Nutrient TMDLs – Baseline Pollutant Loadings and Management Actions by Sub-Basin
<Insert general discussion>
	Table  .  TMDL Baseline Pollutant Loading and Percent Contribution for TMDL Development Period*

	 
	Newnans Lake                            (Total Phosphorus)
	Newnans Lake                         (Total Nitrogen)
	Orange Lake                            (Total Phosphorus)
	Lake Wauberg                      (Total Phosphorus)
	Lake Wauberg                      (Total Nitrogen)
	Alachua Sink                          (Total Nitrogen)

	Sources of Pollutants 

(TMDL baseline loading in lbs/yr)
	TMDL baseline loading
	%
	TMDL baseline loading
	%
	TMDL baseline loading
	%
	TMDL baseline loading
	%
	TMDL baseline loading
	%
	TMDL baseline loading
	%

	Point sources
	145
	0.6%
	655
	0.2%
	 
	 
	 
	 
	 
	 
	 
	 

	  Municipal plant discharges
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	     Main Street WWTP
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	88,748
	19.2%

	     Kelly Power Plant
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	802
	0.2%

	Stormwater runoff
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	  Natural area runoff
	 
	 
	 
	 
	 
	 
	21
	2.8%
	123
	3.0%
	 
	 

	     Silviculture
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	     Forest/rural
	329
	1.3%
	5,335
	1.7%
	602
	2.2%
	 
	 
	 
	 
	928
	0.2%

	     Rangeland
	95
	0.4%
	657
	0.2%
	24
	0.1%
	 
	 
	 
	 
	98
	0.0%

	     Water/wetland
	1399
	5.4%
	14,037
	4.4%
	3,338
	12.0%
	 
	 
	 
	 
	2,308
	0.5%

	  Stormwater runoff/developed uses
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	     Urban open
	33
	0.1%
	347
	0.1%
	97
	0.3%
	 
	 
	 
	 
	2,166
	0.5%

	     L-D residential
	145
	0.6%
	1,340
	0.4%
	439
	1.6%
	 
	 
	 
	 
	673
	0.1%

	     M-D residential
	204
	0.8%
	1,702
	0.5%
	185
	0.7%
	 
	 
	 
	 
	21,700
	4.7%

	     H-D residential
	31
	0.1%
	200
	0.1%
	4
	0.0%
	 
	 
	 
	 
	850
	0.2%

	     Trans/comm
	34
	0.1%
	313
	0.1%
	209
	0.7%
	 
	 
	 
	 
	681
	0.1%

	     Agriculture
	209
	0.8%
	1,450
	0.5%
	5,987
	21.5%
	 
	 
	 
	 
	599
	0.1%

	Atmospheric deposition (wet/dry)
	3,197
	12.4%
	6,393
	2.0%
	2,941
	10.5%
	486
	65.0%
	2,642
	65.0%
	23
	0.0%

	Tributary inflows
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	  Hatchett Creek
	4,259
	16.6%
	42,132
	13.4%
	 
	 
	 
	 
	 
	 
	 
	 

	  Little Hatchett Creek
	1,424
	5.5%
	11,622
	3.7%
	 
	 
	 
	 
	 
	 
	 
	 

	  Camps Canal
	 
	 
	 
	 
	10,346
	37.1%
	 
	 
	 
	 
	 
	 

	  Cross Creek
	 
	 
	 
	 
	3,327
	11.9%
	 
	 
	 
	 
	 
	 

	  Alachua Lake
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	338,307
	73.1%

	Seepage/groundwater
	540
	2.1%
	1,993
	0.6%
	 
	 
	 
	 
	 
	 
	 
	 

	Septic tanks
	108
	0.4%
	800
	0.3%
	390
	1.4%
	241
	32.2%
	1,299
	32.0%
	4,667
	1.0%

	Internal nutrient recycling
	13,478
	52.4%
	226,515
	71.8%
	 
	 
	 
	 
	 
	 
	 
	 

	Adjustment
	102
	0.4%
	19
	0.0%
	 
	 
	 
	 
	 
	 
	 
	 

	Loading information
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TMDL baseline P/N-loading and % (lbs/yr)
	25,732
	100%
	315,510
	100%
	27,889
	100%
	748
	100%
	4,064
	100%
	462,550
	100%

	Total Maximum Daily Load (lbs/yr)
	10,924
	 
	85,470
	 
	15,262
	 
	374
	 
	2,062
	 
	256,322
	 

	Reduction needed in loading and % (lbs/yr)
	14,808
	57.5%
	230,040
	72.9%
	12,627
	45.3%
	375
	50.1%
	2,002
	49.3%
	206,228
	44.6%

	Concentration information
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TMDL baseline average chlorophyll a
	249 ug/l
	 
	249 ug/l
	 
	59.2 ug/l
	 
	76.9 ug/l
	 
	76.9 ug/l
	 
	 
	 

	TMDL baseline TP/TN
	160 ug/l
	 
	4.34 mg/l
	 
	53 ug/l
	 
	111 ug/l
	 
	1.62 mg/l
	 
	 
	 

	TMDL target for TP/TN
	62 ug/l
	 
	0.97 mg/l
	 
	31 ug/l
	 
	56 ug/l
	 
	1.01 mg/l
	 
	 
	 

	TMDL target for chlorophyll a
	57.6 ug/l
	 
	57.6 ug/l
	 
	24.1 ug/l
	 
	29.2 ug/l
	 
	29.2 ug/l
	 
	 
	 


4.1 Newnans Lake Sub-basin

4.1.1
Baseline Pollutant Loadings

<INSERT GENERAL DISCUSSION RE: PIE CHART>
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4.1.2
Management Actions to Reduce Nutrient Loading


<INSERT HIGHLIGHTS FROM  PROJECT SPREADSHEETS>
4.2 Orange Lake Sub-Basin

4.2.1 Baseline Pollutant Loadings
<INSERT GENERAL DISCUSSION RE: PIE CHART>

[image: image6]
Aquatic Plant Management 
DEP conducts aquatic plant management pursuant to section 369.20 (2), F.S. (see Appendix__ for more information on related agency responsibilities).  Orange Lake has been the site of aquatic plant management activities extending back many decades.  The lake is very popular for recreation (especially fishing), but the proliferation of both native and invasive aquatic plants often interferes with navigation and creates localized areas of very low oxygen conditions.  “Floating islands,” also known as tussocks, have at times occupied thousands of acres of Orange Lake and are especially abundant after abrupt rises in water level.  Activities undertaken to control the accumulation of aquatic plants within Orange Lake have included herbicide treatment, tussock removal and cutting, muck scraping, and mechanical harvesting.  

The BWG questioned whether some of the pollutant loading attributed to external sources resulted from aquatic plant management activities within Orange Lake.  However, information on development of the Orange Lake TMDL revealed that during the data period used to develop the TMDL, 1995-2000, there were no extensive plant management activities at Orange Lake (see Figure __ ), and water column nutrients and Chla concentrations were not significantly different than historic levels.  
In some waterbodies, internal recycling of nutrients is a significant source of impairment that needs to be addressed, alogn with external discharges, in order to achieve and/or maintain those concentrations.  In the course of the model calibration process, a significant omission of a nutrient source (such as internal loading) in the model will create a discrepancy between modeled and actual water quality.  This discrepancy was not seen during the model calibration for Orange Lake, leading to the conclusion that internal nutrient loading was not significant in the period from 1995 to 2000.  Based on this information, neither aquatic plant management activities nor the existence of aquatic plants were considered as significant components of the TMDL (DEP, 2003).  While internal loadings were considered in this way during TMDL development, allocations in the Orange Lake TMDL were assigned only to external point and nonpoint sources, with a margin of safety.
Table  . Aquatic Plant Management Operations at Orange Lake, 1997 - 2006

	Information

From
	APM 

Timeline
	APM Activities/ 

Observations

	N/A
	1995
	N/A

	N/A
	1996
	N/A

	FWCC
	1997-98
	63 acres tussocks, barge mounted track hoe

	N/A
	1999
	N/A

	N/A
	2000
	N/A

	FWCC
	2001-02
	160 acres muck (630,000 cubic yards), mechanical scraping during low water - only 150,000 cubic yards of material could be deposited upland; remaining 480,000 cubic yards stored in lake (newly created islands)

	DEP/BIPM
	August 2002 to July 2004 
	1080 acres of open water as result of natural control and 40 acres of cutter work by DEP

	FWCC
	2003
	400 acres willow treated by aerial herbicide application 

	DEP/BIPM
	October 2004
	Noted by DEP:  1500 acres of new open water as result of storms

	FWCC
	2004-05
	Operations included: 

1) Airboat herbicide application 

· Frog’s-bit, 326 acres

· Tussocks, 35 acres

· Water hyacinth, 6 acres 

2) 255 acres tussocks, cookie cutter

3) 36 acres tussocks, mechanical harvesting with upland disposal

	DEP/BIPM
	October 2004 to

February 2006
	1970 acres open water as result of 4959 acres of cutter, harvesting, and herbicide control by DEP and FWCC

	DEP/BIPM
	2002 - ??
	Noted by DEP:  Total acres of open water since August 2002 is 4480 acres (through when?)


FWCC:

Fish and Wildlife Conservation Commission
DEP/BIPM:
Florida Department of Environmental Protection Bureau of Invasive Plant Management 

4.2.2
Management Actions to Reduce Total Phosphorus
<INSERT HIGHLIGHTS FROM PROJECT TABLES>
Aquatic Plant Management

Some questions remain as to whether large-scale aquatic plant management activities conducted subsequent to the TMDL data period may have contributed to lowered water quality in Orange Lake, especially with regard to TP.  Such a determination is complicated by a significant rise in water level and a large influx of water from Camps Canal, among other observed events in 2004 and 2005.  In addition, the ability to distinguish between internal recycling sources is technically elusive.  In addition to water quality concerns, excessive aquatic plant growth can interfere with navigation and recreation.  Thus, it is important to consider the impacts of non-management when balancing the benefits and drawbacks of aquatic plant management.
The BWG concluded that:

· Coordination and communication are needed among the agencies with state, regional, or local water management responsibilities in the basin (DEP, FWCC, SJRWMD, Alachua County, Marion County), so that potential adverse water quality impacts associated with aquatic plant management activities are minimized.  
· There is a need in the Orange Creek Basin for public education regarding invasive aquatic plants and their management, including the potential impacts of aquatic plant management and non-management on water quality.
4.2.3
Anticipated Reductions in Total Phosphorus

<INSERT DISCUSSION RE: FOLLOWING TABLE>
         Table  .  Orange Lake Sub-basin - Summary of Estimated Reductions in Total Phosphorus from BMAP Projects

	Sources of Total Phosphorus 

(loading in lbs/yr)
	TMDL Baseline Loading*
	Estimated Load Change from Current Projects
	Estimated Load Change from Future Projects
	Net estimated 
TP load

	Stormwater runoff - natural areas
	 
	 
	 
	 

	     Silviculture
	 
	 
	 
	 

	     Forest/rural
	602
	 
	 
	602

	     Rangeland
	24
	 
	 
	24

	     Water/wetland
	3,338
	 
	 
	3,338

	Stormwater runoff - developed uses
	 
	 
	 
	

	     Urban open
	97
	 
	 
	97

	     L-D residential
	439
	 
	 
	439

	     M-D residential
	185
	 
	 
	185

	     H-D residential
	4
	 
	 
	4

	     Trans/comm
	209
	 
	 
	209

	     Agriculture
	5,987
	 
	 
	5,987

	Atmospheric deposition (wet/dry)
	2,941
	 
	 
	2,941

	Tributary inflows
	 
	 
	 
	

	  Camps Canal
	10,346
	 
	-5,954
	4,392

	  Cross Creek
	3,327
	 
	-1,664
	1,664

	Septic tanks
	390
	 
	 
	390

	Loading information
	 

	Baseline and net TP-loading (lbs/yr)
	27,889
	 
	-7,618
	20,272

	Total Maximum Daily Load (lbs/yr)
	15,262
	 
	15,262

	Additional reduction in TP loading 

needed to meet TMDL (lbs/yr)
	 

5,010

	Additional percent reduction 
in TP loading needed to meet TMDL
	33%


4.3
Lake Wauberg Sub-basin
4.3.1 Baseline Pollutant Loadings
<INSERT GENERAL DISCUSSION RE: PIE CHART>
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4.3.2
Management Actions to Reduce Nutrient Loading

<INSERT HIGHLIGHTS FROM PROJECT SPREADSHEETS>
4.4 Alachua Sink Sub-basin

<HOW MUCH DETAIL SHOULD BE INCLUDED HERE?>
4.4.1 Baseline Pollutant Loadings

Nutrient inflows from Sweetwater Branch include point source discharges from the Main Street Wastewater Treatment Plant and J.R. Kelly Power Plant.  Sweetwater Branch also conveys stormwater to Alachua Sink from portions of the urban watershed of east Gainesville.  The point source nutrient loadings from Sweetwater Branch are conveyed to Alachua Sink through Paynes Prairie within the Sweetwater Canal.  This canal prevents Sweetwater Branch flow from becoming a more diffuse sheet flow, as it did before canal construction (date??).  Prior to canal construction, unaltered sheet flow provided more opportunity for water and nutrient uptake to occur as water from Sweetwater Branch made its way to Alachua Sink.  

The Main Street WWTP currently contributes 88,748 lbs/yr of TN to Alachua Sink, which represents about 23 percent of the total loading.  Nonpoint sources make up most of the remaining TN load (see Figure __ - pie chart).  Near the Alachua Sink water body, discharge from the Sweetwater Canal combines with a large volume of flow from Alachua Lake, the inundated portion of Paynes Prairie (see Figure ___, Chapter 2).  Alachua Sink and Alachua Lake are separate water bodies during periods of drought and/or low rainfall, but in wet years the entire prairie is flooded and these two water bodies coalesce.   Even if the loading from wastewater sources is completely eliminated, nonpoint source reductions will be needed in order to reach the TMDL, particularly those that are contributed through Paynes Prairie/Alachua Lake.

[image: image9]
4.4.2
Management Actions to Reduce Total Nitrogen Loading
Potential management actions to reduce TN loading to Alachua Sink are complicated by the hydrology of Paynes Prairie and Alachua Sink, which periodically undergo extreme water level changes in relatively short periods.  During prolonged wet periods, high water levels in Paynes Prairie create ecological conditions that are similar to a shallow lake, rather than the freshwater marsh system that is seen during more dry conditions.  Water levels at Paynes Prairie during TMDL development were relatively low, although this changed in the latter half of 2004. 

· Wastewater Source Management Actions

The sections that follow give details on projects with potential impact to Total Nitrogen loading at Alachua Sink.   Some have been completed since 2004 when the TMDL data were collected; some are in progress, and some are projects for which funds have been committed but which have not started.  

Point source load reduction projects

(Note- Projects from the spreadsheet have sometimes been combined in the text which follows-- we can refer to the project numbers/table if that would help the reader distinguish between projects.)
Two point sources affect Alachua Sink: GRU’s Main Street Water Reclamation Facility (MSWRF), and the J.R. Kelly Generating Station.  Total Nitrogen loading from the J.R. Kelly Generating Station contributes less than one percent of the Total Nitrogen load to Alachua Sink, and therefore further reductions are not discussed in this BMAP.  

The Main Street Water Reclamation Facility is operated by Gainesville Regional Utilities, whose service area is 115 square miles.  Approximately 35% of this area is served by the Main Street plant, from which there is discharge of treated wastewater into Sweetwater Branch.  The plant underwent a $16 million upgrade in 1989-1992.  

GRU projects with significant promise for reducing TN loading to Alachua Sink are:
· Main Street Water Reclamation Plant water re-use through diversion to new Depot Avenue stormwater park (2003).   The Depot Avenue stormwater park is described in more detail in section 3.4.4.1.2.  (Need volume of water now flowing to Depot Park).   This volume of water represents x lb/year of Total Nitrogen, which now has the opportunity for better uptake and attenuation through the wetland system at Depot Park as compared with direct discharge into Sweetwater Branch and Alachua Sink.   
· MSWRF design, permitting and construction of water reuse infrastructure.  GRU has nearly completed a Reclaimed Water Master Plan whose recommendations have the potential to affect Alachua Sink loading through diverting treated wastewater for reuse rather than discharge into Sweetwater Branch.  In addition, in 2003 GRU began an intensive study of nutrient loading at Alachua Sink and water reuse feasibility, which is still underway.  GRU’s 2005 budget included $119,848 for new infrastructure to deliver treated effluent for reuse. 
· Slip Lining projects in Alachua Sink/Sweetwater Branch watersheds.  This is an ongoing activity that directly affects the volume of leakage from the wastewater collection system.  GRU’s annual budget includes $100,000 for slip-lining.  The load reduction of Total Nitrogen achieved through the slip lining program is difficult to determine, but because the Total Nitrogen concentration of untreated wastewater is approximately 40 mg/L (ten times higher than in GRU’s treated wastewater), removing leaks through slip lining can result in a substantial load reduction.  
· Ongoing wastewater collection system and lift station cleaning, rehabilitation and replacement.  Similarly to slip lining, these ongoing projects prevent and correct leaks of wastewater into surface waters.  GRU owns and maintains approximately 10 miles of sanitary sewer collection pipe within 300 feet of Sweetwater Branch.  While a breakdown of activities within specific watersheds is not available, GRU annually cleans an average of 7.4 miles per 100 miles of collection system, which is twice the national average.  
· Main Street Water Reclamation Plant Annual Operation and Maintenance.  The Main Street plant is currently achieving relatively high removal of Total Nitrogen, despite the fact that its equipment does not include advanced Total Nitrogen removal capabilities.  Total Nitrogen concentrations discharged to Sweetwater Branch ranged from 3.94 to 5.56 during the TMDL development period.  This compares with effluent concentrations of around 3 mg/L for advanced treatment with Total Nitrogen removal.  GRU is not considering incorporating advanced wastewater treatment at the Main Street station due to its high cost.   Reuse of reclaimed water offers a more cost-effective means of achieving nutrient loading reductions to Alachua Sink and Sweetwater Branch.  
· Design/construction of reclaimed water main from Main Street WRF to newly constructed Depot Avenue stormwater park.   Volume anticipated? Construction timing?
· Inflow and infiltration detection, ongoing inspection and maintenance of wastewater collection system.  GRU’s Inflow and Infiltration program consists of smoke testing, TV reconnaissance, dye testing and repairs.  These activities were conducted within the Sweetwater and Tumblin Creek watersheds between September 2002 and March 2005 over a total area of over 6,000 acres.  

· Nonpoint source load reduction projects
The majority of the Total Nitrogen load to Alachua Sink is in the form of nonpoint sources.  The most controllable of these sources is improved stormwater management, especially projects to retrofit areas with inadequate stormwater treatment.  Most of the opportunities for this type of improvement are within the City of Gainesville, although urban areas outside the City may offer some opportunities for loading reductions as well. 
· City of Gainesville Stormwater Projects (Need some description)
· Sweetwater Branch Watershed Management Plan

· Depot Ave stormwater park

· NW 14th Ave stormwater park

· Spring Hill stormwater park

· SE 2nd Avenue & Rosewood Creek stormwater park/pond

· Duck Pond  streambank stabilization/stream restoration projects

· Public outreach and education

· Alachua County

· Land acquisition in “Alachua Lake” basin: Sweetwater Preserve.  This property was purchased by the Alachua Forever land acquisition program in (year?). The 121 acre Sweetwater LTD property is located off Williston Road, and a portion of the property falls within the Gainesville city limits. The Sweetwater LTD property is adjacent to Paynes Prairie Preserve State Park, the City of Gainesville Boulware Springs Park and the Gainesville-Hawthorne Trail State Park. The key features of the property are its connectivity to adjacent conservation areas, its protection of water resources including Sweetwater Branch that transverses the property and high quality seepage wetlands and floodplain forest. 

· Water Quality Code (need some description) 

· Expanded Nutrient Monitoring (need some description)
· Stream and Pond Buffer Restoration/Demonstration (need some description)
· Stakeholder Partnerships - Restoring Paynes Prairie Sheetflow 
GRU, City of Gainesville, St. Johns River Water Management District, FDEP Park Service, Alachua County.   This project has the potential to greatly improve the quality of Sweetwater Branch flowing into Alachua Sink, but is complex and will take considerable time for final design, approval, funding, and construction.  The goal of this project is to repair the hydrologic alteration that occurred when the Sweetwater Canal was built within Paynes Prairie, and restore the wetlands so that Sweetwater Branch inflows to Paynes Prairie would be released at numerous points and allowed to have more contact with the Paynes Prairie/Alachua Lake system, finally combining with Alachua Lake inflows into Alachua Sink.  Sweetwater Canal would be at least partially removed as part of the project.  A draft feasibility study was completed in May 2006.  Successful load reduction through this project would require upgrades to the Main Street Water Reclamation Plant to Advanced Wastewater Treatment, and completion of the Sweetwater Branch Stormwater Management Pond/Marsh.  
The following projects of various agencies address water quality in the Sweetwater Branch watershed.

Sweetwater Branch Watershed Management Plan

The City of Gainesville developed the Sweetwater Branch Watershed Management Plan in June of 2004 to update the Sweetwater Branch Stormwater Management Master Plan developed in April of 1993. While the 93 plan focused primarily of flood control in the watershed, the primary goal of the 2004 update was to incorporate the improvement of surface water quality of the base flow and stormwater in this watershed by reducing nutrient and sediment loads.  This improvement of water quality is essential to the sensitive and diverse ecosystem of Paynes Prairie, groundwater quality as it enters the Floridian aquifer, and the health of the streams themselves. As outlined in this plan, the most noted water quality concerns in the watershed and its receiving water body includes elevated nutrients and fecal coliforms, along with excessive erosion and deposition.
The initial effort of a management plan update included a collection and synthesis of existing information on the watershed, followed by field data collection efforts to characterize the stream system and the hydrology of its watershed. The data were then used to perform a geomorphic analysis, a hydrologic and hydraulic analysis, and a water quality analysis of the stream system. Findings from these analyses were used to formulate the restoration alternatives.

The plan’s recommended alternatives comprise 11 projects that include 8 subregional ponds, a trash trap, grade control structures and other localized stabilization measures, and a regional wetland treatment system with a second trash trap. The total nitrogen reduction from the recommended alternatives is estimated to be approximately 45%, not including any reductions that would result from advanced nitrogen treatment at the Main Street Wastewater Treatment Plant (MSWWTP). The total nutrient load with the recommended alternatives in place may be low enough to restore sheet flow to Paynes Prairie from the Sweetwater Branch watershed without causing a significant adverse impact to the ecological community in the Prairie while significantly restoring the historical hydrology in the Prairie. 

This plan serves a guide for potential future City of Gainesville projects to improve water quality in the Sweetwater Branch watershed. All of the projects in the plan are dependent upon commission approval.

Duck Pond Restoration Project

The Duck Pond is a linear City park located on Sweetwater Branch Creek in the northeast portion of Gainesville. The Duck Pond Restoration Project, which began in 2002 and was completed in 2005, was designed to restore a series of small wetlands along a 2600 foot reach of Sweetwater. This project focused on a section of Sweetwater Branch paralleling East Boulevard between 10th Avenue and 5th Avenue and attempted to correct several problems; poor water quality, rapid sediment transport, poor flow management and detrimental aesthetic quality. Before restoration, the upper 2100 feet of the stream channel was lined with concrete that had numerous breaks and fractures.  This channelized condition contributed to higher velocities and transport of more sediment than a comparable natural stream.  Frequently, storm events caused flooding of residential property in a historic district that adjoins the park.  The lower 500 feet of the stream was a shallow ‘pond’ (one foot deep) with 3 to 4 foot high vertical walls constructed of stacked bags filled with concrete mix. The pond was filled with sediments transported by the stormwater, and hydrilla choked the water column with excessive growth.  A resident duck population also contributed to the organic loading of the pond.  Algal blooms, anoxic conditions and odor occurred throughout the year creating unacceptable eutrophic conditions. Specifically the project was designed to:  1) increase water storage capacity during peak storm events; 2) increase the collection of water borne sediments; 3) decrease the nutrient (nitrogen and phosphorus) loading from the stormwater through selective native plantings; and, 4) provide a setting where educational restoration information can be presented.  Additionally, the park area surrounding the improvements was designed to continue neighborhood use of the park as well as serve as a connector to adjoining parks/recreational facilities
Restoring this section of Sweetwater Branch began with a series of wetlands, pools and natural stream segments in the upper section to improve water quality and flow regulation in this section of the creek.  Additionally, two CDS units were added to prevent gross pollutants from entering the creek. The pond was dredged and deepened and a littoral zone was added for natural treatment of pollutants. Design and completion of this project required hydrologic and hydraulic modeling of the existing and proposed stream components; sampling and testing for key chemical parameters of the water both before and post restoration; selecting native wetland plant species with affinity for specific nutrients; and, meeting with neighborhood representatives in developing the conceptual plan for the project that included the park and educational components of the project proposal..

The purpose of restoring this section of Sweetwater Branch with a series of wetlands, pools and natural stream segments in the upper section and improvement of the pond in the lower section is to improve water quality and flow regulation in this section of the creek.  Project plans include future monitoring to determine the effectiveness of nutrient removal. 
Sweetwater Branch Sediment Traps

Several sediment traps have been installed in the Sweetwater Branch Watershed for purposes of water quality improvement.  

The first device installed was a baffle box. This device employs the fundamental principle that things more dense than water sink. The main section of this device is a reservoir that spans the entire structure from side to side and nearly to the bottom. Baffles block the flow from going directly to the outlet. Instead the water is slowed and suspended particles have a chance to settle. Once the water level is high enough, it flows over the edge into the next chamber and more particulates can settle. Screens at these overflow points trap large pieces of trash and debris preventing them from continuing into the natural hydrological network. After flowing through the series of baffles, runoff is then relatively sediment free. The box is located near the intersection of the creek and SE 1st Avenue. The installation was a joint venture between the Alachua County Environmental Protection Department, the St. Johns River Water Management District and the City of Gainesville.  The sediment trap was installed in November, 1996 on a 24 inch stormwater pipe. The trap catches the coarser sediments from 10 acres of downtown.  In conjunction with the project, a kiosk was placed at the site that explains the function of the unit, its construction and the benefits.  Brochures are also available at the kiosk that present additional information.  Quarterly, the unit is cleaned.  The City transports all of the collected material to a storage yard and maintains a data log on the quantities removed from each of the three cells in the trap.  Since its installation, several environmentally oriented citizen tours have featured the sediment trap as one of the stops on their program.

The second sediment trap was installed in 2002 near the intersection of the creek and SE 2nd Avenue. There, a new type of trap was installed called a Vortech box. This is an EPA award-winning design that efficiently removes contaminated sediment, floating oil and debris from surface runoff. It is a compact, below grade system that is fabricated near the jobsite from pre-cast concrete and marine grade aluminum. Its unique design allows for easy inspection and unobstructed maintenance access. Features include low capital cost per unit of treatment and a shallow excavation depth that reduces installation costs. The Vortech System's swirl concentrator and flow controls work together to prevent pollutant re-suspension and washout. This works even during high-intensity storm events. Annual Total Suspended Solids (TSS) removal efficiencies have been shown to be 80% for typical urban runoff particle distributions. Each system is custom-designed to suit site conditions and local regulatory requirements, treating design flows from 1.6 CFS to 25 CFS. Larger flows are treated using Vortech Systems that are cast-in-place.  

In 2003, yet another type of sediment trap was introduced to the Sweetwater Branch’s stormwater system. Two CDS units were added to the Sweetwater Branch at NE West Boulevard and NE East Boulevard in the Duckpond Neighborhood. CDS stands for Continuous Deflective Separation. Polluted runoff enters the unit and is introduced at a tangent inside the separation screen forming a vortex. The slow moving center of the vortex pulls in floatables and suspended solids. The solids settle out to an undisturbed sump chamber below. The water then passes counter-currently through a separation screen. Floatables remaining at the water surface are trapped within the screen.  The separation screen is hydraulically designed to be self cleaning and non-blocking. CDS systems are easy to maintain because they have no moving parts and require no power or supporting infrastructure. However, other sediment traps may be more effective in areas where additional storm water pollutants, such as dissolved nutrients, oil and grease, or metals, are prevalent.

Springhill Regional Stormwater Park Project
This 3.6-acre stormwater park provides treatment for approximately 7 acres of untreated stormwater runoff from residential areas of the Springhill neighborhood. The retrofit project was completed in 2001. Water quality treatment is provided by wet detention. 

Depot Park Regional Stormwater Park Project
The Depot Park Regional Stormwater Project is a U.S. Environmental Protection Agency (USEPA) and DEP designated Brownfield pilot project.  EPA and the State of Florida awarded grants to determine the feasibility of developing a 38-acre site as a park/wetlands augmented stormwater facility.  Conceptually, the stormwater facility will provide quality and flow regulation improvements for 50 to 100 acres of downtown Gainesville.  Additionally, there are petroleum plumes migrating in the direction of the proposed basin.  It is anticipated that these plumes can be intercepted and directed to the basin for bio-remediation.  The project includes the cleanup of contaminated soils, construction of the regional stormwater management facilities, installation of reuse water system for irrigation, and development of the recreational components of the park.
This downtown revitalization project is a $30.2 million project to revitalize the traditional heart of Gainesville by reclaiming a brownfield site and creating an urban park with stormwater management facilities.   This project will:

· Capture and treat stormwater runoff from downtown Gainesville 

· Improve the quality of surface- and groundwater affecting the Floridan Aquifer

· Provide recreation amenities for skateboarding, walking, jogging, and biking

· Provide passive recreation and culture including nature observation and concerts

· Revitalize adjacent, historically minority neighborhoods; and

· Preserve and restore the historic Gainesville Train Depot as an activity center.
The Project is located on the southern boundary of Downtown Gainesville.  Downtown Gainesville is located within the Sweetwater Branch watershed, which covers approximately 3 square miles.  Stormwater discharges into Sweetwater Branch, which drains into Payne’s Prairie Preserve, a part of the State of Florida Park System and designated an Outstanding Florida Water.  The Branch discharges into a part of the prairie where Alachua Sink, a natural sinkhole located on the northeast boundary of the prairie, directly discharges to the Floridan Aquifer, Florida’s main drinking water source.  


The urbanization of east Gainesville took place prior to implementation of regulations requiring on-site treatment of stormwater.  As a consequence, most of the stormwater runoff is discharged from commercial, industrial and residential land use areas directly to the creek without receiving treatment.  These stormwater discharges cause significant pollution loads to enter the creek.  The St. Johns River Water Management District (SJRWMD) non-point source-screening model indicates that the stormwater impact to Sweetwater Branch is significant. The water quality within Sweetwater Branch adversely impacts the Payne’s Prairie ecosystem and contributes to the degradation of the Floridan Aquifer.
The construction of the stormwater facility, now underway, will reduce contaminant levels discharging to Sweetwater Branch, resulting in greater environmental protection of Payne’s Prairie State Preserve and the Floridan Aquifer.  Protection of the Floridan Aquifer decreases a known threat to the source of drinking water in our region, helping to protect long-term reliance on this essential resource. Stormwater ponds on this site will help sustain Downtown redevelopment by providing stormwater treatment for approximately 100 acres of the urban area.  While no official pollutant loading strategy has been completed as yet for these ponds, plans are to reserve the West Pond for retrofit of the largely developed downtown area; this pond will not be available for redevelopment credits. The East Pond will serve as a new and redevelopment credit bank. The system for development stormwater credits is being developed currently. In the future, this park will also serve to provide educational outreach program opportunities with informational kiosks as an integral part of the setting providing information about wetlands and stormwater and how they become mutually beneficial in this setting.

Sweetwater Branch/ Paynes Prairie Pollutant Treatment Wetland

This project is a collaborative effort of the City of Gainesville and Florida Department of Environmental Protection to construct a 50-acre treatment wetland to remove pollutants from Sweetwater Branch before it flows into Paynes Prairie Preserve State Park. Sweetwater Branch flows south through downtown Gainesville into the north side of Paynes Prairie through a canal that ends at Alachua Sink, a direct conduit to the Floridan aquifer. Storm water and a municipal wastewater treatment plant contribute flow to this creek. 

Presently, the channel connecting Sweetwater Branch to Alachua Sink functions as the sediment trap and biological filter for all the water going to the Sink from Sweetwater Branch.  During the last decade, changes in species of vegetation, rate of growth, amount of coverage, and other differences have occurred in the Park as is evidenced by the testimony of the park management and the comparison of aerial photos taken periodically.  Conjecture proposes that this undesired evolution of the Park is due, at least in part, to urban stormwater from Gainesville.  An ad hoc committee of interested parties came up with this concept of a stormwater basin that will intercept stormwater flow and provide the basic water processing to improve the quality of the flows. This is a form of pollutant trading, where by the MS4 will be investing in the treatment of wastewater effluent mixed with base flow of the creek in place of treating stormwater discharge. 

FDEP listed Alachua Sink as an impaired water body in 2002. FDEP subsequently issued a nutrient TMDL for Alachua Sink which the City of Gainesville and the Florida Department of Transportation are responsible for meeting through the National Pollutant Discharge Elimination System program. The City of Gainesville has a comprehensive interagency plan and program that is reducing pollutants in Sweetwater Branch before it flows into the state park. The Sweetwater Branch Watershed Management Plan (see above) describes a variety of projects being implemented to improve water quality in Sweetwater Branch and was developed partly to address water quality issues associated with the Alachua Sink TMDL.  The Paynes Prairie Treatment Wetland Project is a critical component of the plan that is designed to provide treatment of base flow before it enters the prairie. The constructed treatment wetland will be located on former pastureland. The project will provide quality and flow improvements for all of Sweetwater Branch Creek just before the water enters an 18,000 acre nature preserve, Paynes Prairie State Park. The treatment wetland is expected to remove 58% of the nitrates, 43% of the total nitrogen, and 18% of the total phosphorus improving water quality in Alachua Sink and the Floridan aquifer.

Paynes Prairie Sheetflow Restoration

This project, administered by Paynes Prairie Preserve State Park, will complete an effort started by the Park to remove dikes and fill adjacent canals in the east basin of the prairie to restore beneficial sheetflow across the state park’s wetlands. One-half mile of dikes will be removed on the east side of the prairie. Certain dikes such as Cones Dike will be retained to provide recreational access to the prairie. Much of Paynes Prairie, a 16,000-acre watershed, was drained in the 1920s to expand cattle ranching. As a result, two highways were constructed across the prairie, State Road 441 and Interstate 75. A railroad line across the prairie was abandoned in the 1980s. The legacy of these drainage and transportation subprojects is 38 miles of dikes and 50 miles of canals in wetlands within Paynes Prairie Preserve State Park. To restore sheetflow across portions of Paynes Prairie, the state park during 2000–2004 removed 7 miles of dikes and filled 10 miles of canals. Dikes and canals channelize water, preventing the sheetflow of shallow water across the wetlands. Sheetflow is beneficial because it increases the water residence time in the prairie, thereby increasing sediment retention and uptake of nutrients by wetland plants and the soil. Sheetflow also increases the water storage capacity of the watershed.
4.5
Lake Lochloosa Sub-basin

DEP has deferred development of the Lake Lochloosa/Cross Creek TMDLs because of lack of data to establish whether the impairment is due to human impacts, either in whole or in part.   Because of this, specific management actions were not developed for this subbasin.  However, several of the basin-wide management activities and programs mentioned in Chapter 3 will help decrease nutrient loads into Lake Lochloosa. 
Chapter 5:  Coliform and Iron TMDLs – Baseline Pollutant Loadings and Management Actions
5.1 
Background on the Waterbodies 

As shown in Table XX, Tumblin Creek, Sweetwater Branch, and Hogtown Creek each have TMDLs for fecal coliforms, calling for reductions in loading of 74 percent, 70 percent, and 51 percent, respectively.  Hatchet Creek and Tumblin Creek have TMDLs for total coliform, with needed reductions of 62 percent and 91 percent, respectively.  

5.2 
Coliform Bacteria

Total and fecal coliform bacteria are fecal pollution indicators used for monitoring water quality. The “indicator concept” is not new, and has been used to assess the sanitary condition of drinking water, recreational waters, and waters for shellfish propagation since the early part of the 20th century (Griffin et al, 2001; Scott et al, 2002). Some total coliform organisms can live and reproduce in soil and water without a warm-blooded host, so their presence is not necessarily indicative of fecal pollution.  Fecal coliform bacteria originate from the digestive track of warm blooded animals; therefore their presence in water is more indicative of fecal pollution.  Fecal coliform bacteria are a subset of the total coliform group, and are distinguished by their ability to grow and ferment lactose under incubation at 44.5 oC (Griffin etal, 2001; APHA, 1998).  

Currently, there are state water quality standards for recreational waters for both total and fecal coliform bacteria.  Due to the lack of specificity of the total coliform group, DEP is proposing to withdraw the standard for total coliform. However, strategies for reducing fecal coliform bacteria in recreational waters will also improve total coliform concentrations, since fecal coliform is a subset of total coliforms.  
The use of fecal coliform bacteria to indicate microbial water quality in the relatively warm waters of the southeast has been questioned.  Desmarais etal. (2002) reported regrowth of E. coli in subtropical coastal waters.  E. coli is a subset of the fecal coliform group and is another common indicator of fecal pollution. The potential regrowth of indicators may limit the use of fecal coliform and E.coli as indicators of recent microbial contamination. 

Due to limitations with the standard methods and the indicator concept, advanced scientific methods that trace microbes to their sources are being developed. These emerging methods are showing promise in helping communities understand sources of bacteria pollution in surface waters; however, they are still laboratory-specific and lack the standardization of conventional methods. 

Appendix __ contains additional detail on coliform bacteria characteristics and analyses.
5.3
Coliform Sources – The Urban Creeks

Except for Hatchet Creek, all of the waterbodies impaired for coliform are in the Gainesville urban area. Fecal coliforms are rod shaped bacteria that are found in the intestines of warm blooded animals, including humans.  Due to the relative ease of detection and the general acceptance of testing methods, fecal coliforms are commonly used as an indicator organism of the possible presence of pathogenic organisms in water.  
However, the limitations of conventional testing methods for coliform bacteria are well documented (Scott, 2002; Bitton, 2005; Harwood, 2006). One limitation that is specifically problematic for the TMDL allocation process is that conventional testing methods do not distinguish between the primary sources of fecal coliform, which may include: 

· Ex-filtration and releases from public and private centralized wastewater collection and treatment systems, 

· Malfunctioning on-site wastewater treatment facilities such as septic tanks, 

· Direct use of creeks for human sanitation,

· Runoff from urban campsites near creeks,

· Domestic animal waste, and 

· Wildlife populations near creeks. 

A secondary source once bacteria enter the waterbody is the persistence and potential growth of fecal coliform bacteria in conducive environments (Desmarais etal, 2000; Griffin etal, 2001). This secondary source can become a dominate load from nonpoint sources during rain events. 

Leaking sewer lines on private property are potentially significant as a source of coliforms (and nutrients).   Figure __ is a map of private collection systems, which are of concern for the following reasons:  
· The likelihood that private systems:

· Have had limited to no inspection since they were installed. 

· Are not built to GRU’s standards.
· Are only “maintained” during emergency response situations.
· Do not report spills.
· There are no regulatory constraints for operating and maintaining these systems beyond the DEP certificate of construction.   

 

Residential plumbing could also be a potential source near creeks.  If not properly installed or maintained, these system have similar issues as private collection systems, although they are less concentrated. 
Appendix __ contains additional detail on coliform sources in the urban creeks.
5.4 Efforts to Understand and Address Coliform Levels 
Prior to and during the initial TMDL and BMAP cycle, local stakeholders have dedicated significant resources to gather water quality data, conduct source tracking efforts, and verify system integrity of centralized and on-site wastewater systems to reduce coliform levels in the Gainesville Urban Creeks.  Table XX provides a summary of the programs, studies, and efforts conducted by local stakeholders to address elevated coliform levels in the creeks.  The results of these efforts will provide a foundation for developing long-term management strategies for addressing elevated coliforms in the urban creeks.  Further detail can be found in Appendix ___.
Table ____.  Key Management Actions for Decreasing Coliform Loading to Urban Creeks

<INSERT;  PENDING COMPLETION OF PROJECT SPREADSHEETS>

Figure   .  Private Lift Stations Connected to the Gainesville Regional Utilities Wastewater System 

<INSERT>
Several efforts are currently underway in the Orange Creek Basin to identify the sources of elevated coliforms in the urban creeks.  These projects are briefly summarized below.  Further detail can be found in Appendix ___.   

Alachua County Environmental Protection Department Coliform Monitoring and Microbial Source Tracking
ACEPD has historically monitored fecal coliform bacteria in the urban creeks and Newnans Lake tributaries within the basin. In 2000, ACEPD contracted with the University of South Florida and Biological Consulting Services, Inc. to conduct antibiotic resistance analyses (ARA) and DNA ribotyping, respectively.  This work was conducted in an effort to determine the sources of fecal coliform bacteria present in Tumblin Creek and Sweetwater Branch (Harwood, 2002a and 2002b).  Results of these studies were inconclusive, likely in part due to the small number of sampling events and the lack of specificity in the techniques employed at the time.  The use of ARA has not proven successful and has been replaced by more sophisticated testing.  In an effort to find a reliable microbial indicator, ACEPD is evaluating analytical techniques for analyses of E. coli.  Results from the initial samplings do not indicate that these data will be more useful than fecal coliform for source tracking. ACEPD continues to monitor levels of fecal coliform bacteria in the urban creeks and the tributaries to Newnans Lake.  The urban creek sampling is currently conducted on a bi-monthly basis, and the Newnans Lake tributaries are sampled at least quarterly.  In addition to the baseline monitoring, ACEPD will conduct source tracking studies at locations where elevated fecal coliform bacteria have been observed over the past two years.  ACEPD will also evaluate storm event related fecal coliform levels in the urban watersheds of Tumblin Creek, Sweetwater Branch and Hogtown Creek.  

Alachua County Health Department OSTDS Surveys and Coliform 
Monitoring 
To address coliform TMDLs, the Alachua County Health Department (ACHD) sought to determine what role septic systems play in the fecal coliform loading of Sweetwater, Tumblin, and Hogtown Creeks. Of the eight watersheds in urban Gainesville, these three were considered a priority due to data indicating poor water quality.

In July 2004, the State Health Office, Bureau of Onsite Sewage Programs, awarded the ACHD $20,000 to implement a project titled:  Fecal Coliform Loading Attributed to Onsite Sewage Treatment and Disposal Systems in the Hogtown, Tumblin, and Sweetwater Creek Systems in Gainesville, Florida.  Project tasks included:

a.
Identification of parcels not served by Gainesville Regional Utilities (GRU) that abut creeks.

b.
Development of digital map of parcels identified in (a.).

c.
Recruitment, selection, and training of staff.

d.
Requisition and procurement of necessary equipment. 

e.
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.

f.
Qualitative evaluation of OSTDS functionality:  

1.  Are there visible signs of system failure? Y/N 

g.
Evaluation of onsite soils to six feet below natural grade:

1.  Soil Series identification per Soil Survey of Alachua County.

2.  Textural soils assessment utilizing USDA methodology to six feet 

      
     
     below natural grade.

3.  Seasonal high water table (SHWT) identification. 

     h.
Setback  measurements of infiltrative absorption surface of drainfield:

1.  Horizontal setback determination to creek.

2.  Vertical separation to SHWT.

     i.
Water quality assessment of creek at selected intervals measuring fecal    

coliform levels. 

Based upon data results of tasks f. through i., potential impacts of investigated OSTDS  to the creeks were characterized as:

1. Confirmed impact to creek – There are visible signs of untreated effluent 

impacting the creek.

2.   Significant potential for adverse impact to creek – There are no visible 

    
      
signs of  impact to creek 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 creek – There are 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.

Results of the Sweetwater Survey found nine parcels on OSTDS, eight with a significant potential, and one with a confirmed impact, which subsequently was connected to GRU central sewer.  See map for Sweetwater.

Results of the Tumblin’ Survey found three possible parcels on OSTDS, as ACHD was  unable to gain access to one parcel, none with minor potential, two with significant potential, and none with a confirmed impact.  See map for Tumblin.

Results of the Hogtown Survey found 25 parcels on OSTDS, three to which ACHD was unable to gain access, two with minor potential, 20 with significant potential, and none with a confirmed impact.  See maps for Hogtown.

The combined results of the Hogtown, Tumblin, and Sweetwater creeks Project yielded the following summary; Of the 455 total parcels that abut the three creeks, 301 are on GRU Sewer (66%), 36 on OSTDS (8%), and 118 unimproved (26%). 

The ACHD is still in the process of sampling the surface water of the creeks in areas upstream and downstream of the identified systems for fecal coliform using the MPN (SM9221E) standard.  These results when completed will be reported as the GeoMean and the maps will be updated with the sampling locations.

Gainesville Regional Utilities Microbial Source Tracking Study
One study of particular significance is the Microbial Source Tracking Study being conducted by Gainesville Regional Utilities.  Using previous conventional testing studies and land use coverages in tandem with advanced scientific microbial source tracking methods, the study provides an initial understanding of the relative contributions of various sources to coliform levels in the creeks and applies genetic markers to identify locations that identify the presence of human fecal pollution.  The study was conducted in three phases, with the third phase applying advanced microbial source tracking methods to 40 samples taken over four events under wet and dry conditions. Further details about this study can be found in Appendix ___.
The presence or absence of 3 different DNA markers were evaluated:  Human polyoma virus DNA Marker (found in urine), human enterococcus DNA marker, and human bacteroides marker.   These markers are found under different conditions, in different proportions of the human population, and have different regrowth potential, so the pattern of presence/absence markers in a sample can provide clues to the source and timing of the fecal contamination.  
The variables representing bacteria count data will be converted to presence/absence variables by using the E.P.A. thresholds of counts used to fail or pass a body of water for human use (high counts indicate failure and presence and vice versa). Using these regulatory thresholds of passing or failing water bodies to convert the bacteria counts to categorical variables will give us an indication of how well the conventional guidelines indicate a human source of contamination.
<INSERT FURTHER DESCRIPTION BASED ON CURRENT RESULTS>
5.5
Hatchet Creek – Coliform and Iron TMDLs

At this time, the cause of both TMDLs for Hatchet Creek is uncertain. The likely sources of total coliform impairment with the Hatchet Creek watershed are from anthropogenic land use near the creek or natural occurring environmental conditions that foster high bacteria counts.  Centralized wastewater facilities are not a potential source, since there is essentially no centralized wastewater collection in the basin and no centralized wastewater collection facilities with one mile of the waterbody. 

The Hatchet Creek watershed encompasses approximately 65 square miles in northeastern Alachua County.  Two major tributaries in the watershed are Forest Creek and Bee Tree Creek.  Forest Creek is in the western part of the basin and Bee Tree Creek drains the entire eastern part of the watershed.  Bee Tree Creek joins the main channel of Hatchet Creek upstream of SR 26 in the vicinity of Gumroot Swamp Conservation Area. The primary site for water quality monitoring is on the north side of SR 26.  This site, downstream of the confluence with Bee Tree Creek was selected by the SJRWMD to evaluate the entire watershed and its contribution to the water quality of Newnans Lake. 

Hatchet Creek is routinely monitored for nutrients and general chemical characteristics by the SJRWMD (SJRWMD, 2006).  ACEPD conducted both baseflow and stormwater monitoring of Hatchet Creek from February 1998 through September 2004 through a contract with the SJRWMD (ACEPD, 2004). The analyses primarily focused on nutrients and inorganic and organic indicator constituents. Current monitoring of Hatchet Creek is conducted by SJRWMD.  ACEPD is conducting quarterly monitoring of fecal coliform bacteria and is conducting an additional study to evaluate coliform bacteria and iron concentrations within the watershed.  FDEP has adopted TMDLs for total coliform bacteria and iron for Hatchet Creek.  The standard for iron in Class III surface water (waters designated for recreation and propagation and maintenance of a healthy, well-balanced population of fish and wildlife) is 1.0 mg/L (FDEP, 2002).  

Hatchet Creek is a “black water” stream with approximately 70 percent of the watershed forested, 20 percent in natural forest habitat and 50 percent in silviculture.  Relief is low in much of the watershed and wetlands are numerous.  The baseline water quality in Hatchet Creek reflects its landuse and physiography.  As such, the waters of Hatchet Creek, at the SR26 sample site, are high in organic carbon and iron and relatively low in specific conductance, dissolved oxygen and pH.  The median total organic carbon (TOC) concentration is 36.9 mg/L (n= 107, ACEPD 2004).  The median total iron concentration is 0.987 mg/L (n=77, SJRWMD 2006). The median specific conductance is 99 microsiemems/cm2 (n=107, ACEPD 2004).  Total suspended solids (TSS), chloride and sulfate are very low or non-detectable in these waters. The median pH concentration is 6.12 SU (n=108, ACEPD 2004). The median dissolved oxygen (DO) concentration is 5.46 mg/L (n=108, ACEPD 2004).  Total Nitrogen is relatively high, with a median concentration of 1.120 mg/L, likely due to the abundance of wetlands and the forested nature of the watershed (ACEPD, 2004).  

Iron is commonly occurring and is typically found associated with the oxyhydroxide coatings on the quartz sands and as a cation associated with silicate clays that comprise the surficial sediments in the watershed.  Iron is typically present in its reduced or ferric (Fe3+ as Fe (OH)3) form in oxyhydroxides, such as Goethite and Limonite. When oxidized iron is found in its ferrous form (Fe2+).  The chemical behavior of iron in the surficial aquifer and associated wetlands (the primary sources of water to Hatchet Creek) is complex. The oxidation and reduction of iron in soils and in the shallow aquifer is controlled by microbial activity (Cullimore, 1992).  The growth of iron bacteria, a common natural occurrence, can create a “biofilm” that allows accumulation of metals such as iron and increases iron mobility (Cullimore, 1992). Hem (1992) describes two processes in which bacteria may make iron more available in natural waters, (1) the oxidation of dissolved ferrous iron and (2) microbial mediated reactions that alter the iron concentration. 

The significance of Hatchet Creek being a “black water” stream is that the humic substances from the decay of organic matter (in the form of humic and fulvic acids) have sites available in their structure to hold cations, such as iron (Fe2+). The analyses for total organic carbon (TOC) and color are measures of these humic and fulvic acids in surface waters.  Iron that is released from sands and clays in the surficial aquifer is available to complex with these large organic molecules.  Analysis of iron measures “total iron,” which is iron present in any form in the water.  Since the samples are acidified in the field, the laboratory results include any particulate iron present in the water sample. 

The iron concentrations that ACEPD found in Hatchet Creek, 0.515 to 0.879 mg/L, appear to be related to the occurrence of iron in the natural environment. Based on sampling ACEPD conducted in February 2006 (Figure - February 2006 Total Iron Data for Hatchet Creek), all sites in Hatchet Creek watershed have iron concentrations <1.0 mg/L. The concentrations were similar upstream and downstream of the potential pollution sources in the watershed, such as the Fairbanks Sand Pit, the Alachua County North East and NE Auxiliary landfills and the Airport Landfill.  These data are consistent with the results from the surficial aquifer monitoring well off CR 225 where concentrations in the groundwater range from 0.70 to 2.20 mg/L (n=3 ) (FDEP, 2006).

Many other waterbodies in Alachua County are “black waters.”  Little Hatchet Creek, a “black water” creek (LHAT26) has a median iron concentration of 1.47 mg/L (n=14) and a median TOC value of 37.0 mg/L (n=101) (SJRWMD, 2006).  Little Hatchet Creek (LHAT26E) has a median iron concentration of 0.67 mg/L (n=13) and a median TOC value of 37.6 mg/L (n=140) (SJRWMD, 2006).  

The instream aquatic ecosystem of Hatchet Creek is in excellent condition. Two rapid bioassessments (BioRecons) conducted in 1997 and 2001 reported that Hatchet Creek was healthy, passing all three metrics (ACEPD, 2004).  Hatchet Creek at CR225 had the highest Florida Index and Ephemeroptera, Plecoptera and Tricoptera (EPT) metrics of any stream site assessed in Alachua County from 2000-2003 (Water and Air Research, Inc., 2004).  

ACEPD reconnoitered sites throughout the Hatchet Creek watershed in 2004 and began sampling these sites in late 2005. Initial samples were collected for fecal coliform bacteria, and since then iron has been added to the monitoring program.  ACEPD plans to continue sampling iron on a bimonthly basis for the remainder of calendar year 2006.  Manganese, another naturally occurring trace metal, TOC, total coliform, fecal coliform, E. coli and field parameters (pH, DO, temperature, specific conductance, and turbidity) will also be monitored. Based on the information collected thus far, ACEPD believes that the iron present in Hatchet Creek is naturally occurring and does not negatively impact the Hatchet Creek watershed aquatic ecosystem. Additional data for iron and coliform bacteria will be available in late April 2006.
5.6
Coliform Load Reduction Allocations

Due to the uncertainties and limitations with conventional testing methods for coliforms, the sources of coliform in Gainesville’s urban creeks are unknown. As a result, detailed load allocations were not established, except for the Main Street Water Reclamation Facility, in the adopted TMDL’s and will not be developed in the initial BMAP cycle.  Detailed load allocations will not be possible until additional studies are performed that better identify sources of coliforms.  Until such studies are completed, each stakeholder will need to develop and implement management strategies that provide reasonable assurances that the potential sources of coliform under their respective control are being mitigated or eliminated in a prudent and cost effective manner.  The implementation of the coliform TMDLs will require a phased approach that will continually consider historic efforts and new water quality and source tracking data. 
Regarding the Main Street Water Reclamation Facility (MSWRF), the TMDL for Sweetwater Branch allows for coliform counts based on the surface water standard permitted limits that allows for an average monthly arithmetic mean of 200 cfu/ 100 mL, and a single sample maximum of 800 cfu/ 100 ml.  These limits are based on the facility average daily permitted flow of 7.5 million gallons per day.  The MSWRF effluent is typically non-detect or near non-detect for fecal coliform and the daily permitted compliance monitoring data is submitted to the Florida Department of Environmental Protection in the monthly discharge monitoring reports.  Main Street WRF is not considered a source of coliform impairment in Sweetwater Branch under the TMDL and no reductions are required in the TMDL for this facility (could add daily compliance graphic to text or Appendix). 

5.7
Management Actions to Reduce Coliforms

Due to the similarities in management strategies for both fecal and total coliform pollution and the uncertainties with the sources of bacteriological pollution, this BMAP assumes that activities and management actions directed at source identification and reduction for most of the likely anthropogenic sources will address both parameters. 

Although significant efforts have been dedicated to identify sources and reduce bacteria levels in the urban creeks, additional efforts that focus on source identification and a combination of source prevention programs will be required to achieve the TMDL reductions.   It will be necessary to take a phased approach to addressing coliform reductions, breaking it down into manageable steps.  The BWG discussed prioritizing “hot spots,” rather than trying to tackle all basins at once.  Table __ outlines the general approach the BWG is taking with regard to achieving coliform reductions, which builds on existing efforts.


Table __.
Revise/discard, as BWG determines
	General Approach
	Example

	1. Define water quality problem – what is the problem?
	Fecal coliforms bacteria exceed the state criterion in Sweetwater Branch, Tumblin Creek, and Hogtown Creek.

	2. Data collection and interpretation
	Data collected to date:

· Fecal coliform bacteria – mean and range at each sampling location

· Location of bacterial source tracing survey – identification of general sources of bacteria at each location

· Location of septic systems, survey of septic areas for failure

· Sewer collection system infrastructure integrity testing/maintenance

· Location of storm sewer outlets?

	3. Define location of problem – where are the exceedances occurring?
	· Define geographic problem area.  

· Define temporal distribution of bacteria (wet or dry season or both)

	4. Identify potential sources – why is there a problem or what is causing the problem?
	· Failures in integrity testing

· Failed septic system areas

· Stormwater outfall locations

· Illicit connections to storm sewer

· Wildlife or pets?

	5. Select strategies to address sources and eliminate problem

a) This step may need to be repeated multiple times.

b) Cost effectiveness and practicality need to be considered.
	What solutions or strategies are available?

· Benefits of existing and proposed stormwater retrofits

· Sewering

· Fixing infrastructure failures

· Ordinances

· Other enforcement actions?

	6. Monitoring and evaluation – what frequency and where to sample to adequately identify changes

a) Do the streams meet state standards and criteria?

b) If yes, TMDL met or if no, return to steps 4 and 5 as needed
	Monitor and evaluate data to gage progress in meeting TMDL-water quality sampling on a regular enough frequency to detect changes 

· What reduction in bacterial counts is being achieved? Goal is 400 counts/100 ml in less than 10 percent of samples

· Can we assign a percent reduction to a specific activity?

	7. Source can’t be identified

a) Address bacteria as a resource protection issue (general nonpoint source strategies) or

b) Consider techniques that treat the waterbody for bacteria.

c) Monitor and evaluate as listed in step 6.
	· Consider additional stormwater retrofit opportunities

· UV treatment of discharges – is this a viable option?

· Better enforcement of good housekeeping practices

	Data Needs

	· Water quality sampling locations

· Water quality data – means, range, seasonal means

· Bacterial source tracing sampling sites

· Bacterial source tracing results

· Septic tank survey information

· Location of stormwater outlets
	· Retrofit projects constructed or planned 

· Illicit connections

· Location of homeless populations

· Location of landfills

· Integrity of wastewater collection system – smoke testing, slip lining, lift station failures, sewer line breaks


The activities are being conducted by local stakeholders for understanding and reducing loadings from coliform sources in the Orange Creek Basin:  

Alachua County Department of Health

· On-site wastewater system permitting program

· Septic tank evaluation near major urban creeks

· Incident response 

Alachua County Environmental Protection Department

· Public education/outreach

· Ambient water quality monitoring

· County water quality code implementation and enforcement

· Stormwater illicit connection elimination program

· Microbial source tracking studies
· Optical brightener study 

Florida Department of Environmental Protection

· Public education/outreach

· Ambient water quality monitoring

· Funding support

Gainesville Clean Water Partnership

· Public education/outreach

· Illicit connection elimination program 
· Pet waste management
Gainesville Regional Utilities

· Public education/outreach

· Inflow and Infiltration Program: Phases 1,2, and 3 

· Stream crossing surveys

· Wastewater collection system repair and restoration including slip lining 

· Force main integrity program

· Water quality sampling near facilities

· Microbial source tracking study 

· Private collection system identification

· Incident response

St. Johns River Water Management District

· Public education/outreach

· Ambient water quality monitoring

· Funding support

5.8
Further Coliform Studies and Source Tracking

The ability to apply advanced scientific methods to accurately distinguish between sources of coliform in the urban creeks will be critical in developing appropriate management strategies and measuring progress for meeting the TMDL’s in each creek. However until these advanced methods become more cost effective, local stakeholders will need to continue to develop management strategies using a blend of conventional testing data and advance source tracking information. Federal, State and local support of the research and development of cost effective advanced microbial source tracking methods will benefit all stakeholders in reducing coliform levels in Gainesville’s urban creeks.
The Mission of the Orange Creek Basin TMDL Working Group is to develop a Basin Management Action Plan for the Orange Creek Basin based on consensus decision-making, using best available science.








 





Figure   .  Baseline Total Phosphorus Loading to Newnans Lake
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Figure  .  Baseline Total Nitrogen Loading to Newnans Lake
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Figure  .  Baseline Total Phosphorus Loading to Orange Lake
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Figure  .  Baseline Total Phosphorus Loading to Lake Wauberg





1996-2000 total - 748 lbs/yr
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Figure  .  Baseline Total Nitrogen Loading to Lake Wauberg
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Figure   .  Baseline Total Nitrogen Loading to Alachua Sink
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�


Aerial view of Depot Park site in 2004.





�


Depot Park Phase 1 stormwater pond under construction





�


The Depot Park concept 








� Flow into Paynes Prairie through the culverts was reserved by rule in 1995 by the Governone Board of the SJRWMD (see Appendix ___)
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