REVISED DRAFT

2007 orange creek basin management action plan addressing the tmdls for Newnans Lake, Orange lake, Wauberg Lake, Hogtown Creek, Hatchett creek, Sweetwater creek, Tumblin creek, and Alachua Sink
The Orange Creek Basin Management Action Plan (BMAP) was developed by basin stakeholders over a multi-year period for selected waters in the Orange Creek Basin.  The BMAP focuses on reducing nutrient discharges to lakes and coliform discharges to streams verified as impaired under the Florida Watershed Restoration Act (Chapter 403.067, Florida Statutes [F.S.] and the Impaired Waters Rule (Chapter 62-303, Florida Administrative Code [F.A.C.]) and for which total maximum daily loads (TMDLs) were established.  The BMAP documents the management actions that have been or will be undertaken by local, regional, state, or private entities to reduce the amount of these pollutants released into waterbodies with established TMDLs. 

Reducing the amounts of nutrients and coliforms released in the basin will help achieve water quality standards and designated uses established by the Florida Department of Environmental Protection (DEP).  Orange Creek Basin waters have been designated as Class III, suitable for recreational use and for the propagation and maintenance of a healthy, well-balanced population of fish and wildlife.  

An important result of the BMAP process in the Orange Creek Basin has been the unprecedented level of local stakeholder participation and commitment. The BMAP process fostered communication and cooperation among basin stakeholders.  Together, stakeholders identified solutions to complex water pollution issues and are taking decisive steps toward realizing those solutions. 

Signatories to this BMAP share a common goal:  restoring the designated uses of impaired waterbodies in the Orange Creek Basin.  The management actions, including the specific projects identified in this BMAP, will help reduce discharges of nutrients and coliforms to impaired waterbodies.  These management actions cover a wide variety of pollutant sources through stormwater retrofits, centralized wastewater infrastructure management, septic tank management, pollution prevention, public education, and related activities.  
Over 100 projects are contained in this BMAP to address elevated coliform levels and nutrient levels in specific Basin creeks and lakes, respectively.  Among these management actions are three projects of note.  Alachua County, the City of Gainesville, Gainesville Regional Utilities (GRU), and DEP have initiated a cooperative project to identify and remediate coliform sources in identified “hot spots” throughout the urban area.  Selection of these hot spots was based on initial microbial source tracking activities in the watershed.  This project is expected to achieve significant localized reductions in coliform levels, with related overall reductions in the urban creeks. The second project of note is the Sweetwater Branch / Paynes Prairie Sheetflow Restoration Project, a cooperative effort of local governments, GRU, DEP, and others.  The purpose of this project is to return sheetflow to Paynes Prairie and provide nutrient removal for water in Sweetwater Branch that currently discharges into Alachua Sink.  The Alachua Sink TMDL is expected to be met when this project is completed.  The third major project is development of Pollutant Load Reduction Goals (PLRGs) for the Orange Creek Basin by the St. Johns River Water Management District, with input from local stakeholders.  Through this process, many of the unknowns regarding nutrient sources will be resolved.
With the exception of Alachua Sink, the current state of knowledge does not allow the selection of individual projects that will guarantee the restoration of all BMAP waterbodies. Thus, in addition to the specific management actions identified in this plan to reduce nutrient and fecal coliform bacteria loads, studies will be undertaken to identify specific sources that could also warrant management action.  To the extent that feasible management actions are identified through these studies, additional projects will be undertaken.  PLRG development will provide significant guidance in resolution of unknowns surrounding the nutrient-impaired lakes.  

Despite these uncertainties, Basin stakeholders expect to achieve water quality improvements through the activities outlined in this BMAP.
Document Organization

The Orange Creek BMAP begins with a background discussion of the region and targeted waterbodies.  Section 2 describes the Total Maximum Daily Load for the basin.  The process used to develop the Orange Creek BMAP, including a discussion of how the public and other stakeholders were encouraged to participate in developing the BMAP, is found in section 3.  Allocating pollutant reductions within the basin is described in section 4.  Section 5 describes the pollutant sources and management actions to achieve the TMDLs.  Projected future growth and management actions to address the growth are also discussed.  This section is primarily organized by each BMAP water body.  The interconnectivity of the hydrologic areas and water bodies makes this discussion somewhat artificial.  However, the water bodies, the pollutant sources, and the management actions are distinct enough that they warrant their own discussion.  Monitoring activities (section 6) to evaluate reasonable progress and tracking and follow up actions (section 7) are presented next.  The signed commitment of the parties to implementing the BMAP is shown in section 8.
The Orange Creek BMAP includes or addresses the elements required by the Florida Watershed Restoration Act (403.067 F.S).  This includes:

· Document how the public and other stakeholders were encouraged to participate or participated in developing the BMAP (section 3).
· Equitably allocate pollutant reductions within the basin (section 4).

· Identify the mechanisms by which potential future increases in pollutant loading will be addressed (section 5).

· Document management actions to achieve the TMDLs (section 5).
· Document the implementation schedule, funding, responsibilities, and milestones (Tables 4 through 12). 
· Identify monitoring, evaluation, and a reporting strategy to evaluate reasonable progress over time (section 6). 
1.0 Background

The Orange Creek BMAP has been developed as part of DEP’s TMDL Program.  DEP implements the TMDL program using a watershed management approach.  The approach applies a five-year rotating basin cycle, with each year of the cycle representing a different phase of the basin rotation cycle:  Initial Basin Assessment, Strategic Monitoring, Data Analysis and TMDL Development, Basin Management Action Plan Development; and Basin Management Action Plan Implementation.  At the end of each five-year cycle, a new cycle begins for each group of basins. 

Regional Setting of Orange Creek Basin

The Orange Creek Basin is located in Alachua County and northern Marion County, including  a significant part of the City of Gainesville .  The BMAP addresses the following waterbodies, which do not meet their designated uses and are verified as impaired.  TMDLs have been established for each of these eight waterbodies. 
· Hogtown Creek

· Sweetwater Creek

· Tumblin Creek

·  Hatchett Creek

· Alachua Sink

· Newnans Lake

· Orange Lake

· Wauberg Lake
Figure 1 shows the location of the Orange Creek Basin, and Figure 2 shows the location of water bodies discussed in this document.

2.0 Total Maximum Daily Loads In the Orange Creek Basin
TMDLs, which DEP adopts by rule, establish the maximum amount of specific pollutants that a waterbody can assimilate while maintaining water quality standards, including designated uses.  All surface waters in the Orange Creek Basin are designated as Class III waters in accordance with Rule 62-302, Florida Administrative Code (F.A.C.), meaning that 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.  

TMDLs quantify pollutant reductions that are needed to achieve water quality targets, based on state water quality standards.  A TMDL is expressed as the sum of all point source loads, nonpoint source loads, and an appropriate margin of safety, which takes into account uncertainty concerning the relationship between effluent limitations and water quality.

TMDLs are developed for waterbodies that DEP has identified as impaired for specific pollutants (such as total nitrogen [TN], total phosphorus [TP], fecal coliform bacteria, and others).  To establish a TMDL, DEP assesses each impaired waterbody, the pollutant(s) contributing to the impairment, and the amount of pollutant(s) entering the waterbody during a specified period.  DEP determines the level of pollutant(s) that each waterbody can receive while (in this case) maintaining its Class III designated use and criteria and identifies the corresponding pollutant reduction needed to achieve the TMDL.
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Figure 1.  Orange Creek Basin
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Figure 2.  Orange Creek Basin TMDL Waterbodies
Within the Orange Creek basin, TP, TN, iron, and fecal coliforms bacteria were identified as the primary pollutants causing impairment. In 2003, DEP adopted TMDLs for seven of the impaired waterbodies in the Orange Creek Basin and, in 2006, adopted the Alachua Sink TMDL.  Table I lists the adopted TMDLs.
A TMDL for iron was also developed for Hatchett Creek.  However, this impairment is considered to be the result of a natural condition.  As such, management actions for iron are not proposed in this BMAP.

A TMDL was drafted for Lake Lochloosa, but adoption of the TMDL was deferred due to the lack of supporting data and information needed for its completion.   Regardless, the Orange Creek Basin Working Group (BWG) chose to evaluate possible management actions to decrease nutrient loading to Lake Lochloosa because of the potential improvement in water quality that could result in Lake Lochloosa and in downstream Orange Lake.  

As part of the second rotation of the basin management cycle in the Orange Creek Basin, DEP is currently collecting data to further analyze the water quality impairments and will be developing additional TMDLs.  Monitoring emphasis is on those waterbodies needing additional data to confirm suspected impairments.

Table  1.  TMDLs in the Orange Creek Basin

	TMDL Category
	Waterbody

WBID
	Parameter
	TMDL Baseline Loading

(lbs/year)
	TMDL

(lbs/year)
	Wasteload Allocation
	Load Allocation
(lbs/year)
	Percent Reduction

Needed

	
	
	
	
	
	Wastewater
(lbs/year)
	NPDES Stormwater
(% reduction)
	
	

	Nutrients
	Newnans Lake

 2705B
	TN
	315,510
	85,470
	3,104
	-
	82,366
	74%

	
	
	TP
	25,732
	10,924
	10.538
	-
	10,538
	59%

	
	Orange Lake 

2749A
	TP
	27,889
	15,262
	-
	-
	15,262
	45%

	
	Lake Wauberg 

2741
	TN
	4,064
	2,062.4
	-
	-
	2,062.4
	51%

	
	
	TP
	748
	374
	-
	-
	373.7
	50%

	
	Alachua Sink

2720A
	TN
	462,550
	256,322
	41,003
	45%
	215,319
	45%

	

	TMDL Category
	Waterbody

WBID
	Parameter
	TMDL Baseline Loading

(counts / 100mL)
	TMDL

(counts / 100mL)
	Wasteload Allocation
	Load Allocation
(counts/100mL or % reduction)
	Percent Reduction

Needed

	
	
	
	
	
	Wastewater
(counts/day)
	NPDES Stormwater
(% reduction)
	
	

	Coliforms
	Hogtown Creek 2698
	Fecal Coliform
	1,633
	800
	-
	51%
	800
	52%

	
	Tumblin Creek 2718A
	Fecal Coliform
	3,077
	800
	-
	74%
	74%
	74%

	
	Sweetwater Branch 
2711
	Fecal Coliform
	2,667
	800
	2.27E + 11
	70%
	70%
	70%

	

	TMDL Category
	Waterbody

WBID
	Parameter
	TMDL Baseline Loading

(lbs/day)
	TMDL

(lbs/day)
	Wasteload Allocation
	Load Allocation
(lbs/day)
	Percent Reduction

Needed

	
	
	
	
	
	Wastewater
(lbs/day)
	NPDES Stormwater
	
	

	Iron 
	Hatchett Creek 

2688
	Iron
	52 
	35.91 
	5.6
	-
	30.31
	30.8%


3.0 BMAP Development Process

The BMAP process is structured to achieve cooperation and consensus among a broad range of interested parties.  The process requires engagement of local stakeholders in a coordinated and collaborative manner to address reductions of loadings of nutrients and bacteria needed to achieve the Orange Creek Basin TMDLs.  It builds upon existing water quality improvement programs and local partnerships such as the Gainesville Clean Water Partnership created to address water quality problems.  

Meaningful public involvement was a key component of the Orange Creek BMAP development process.  In October 2004, DEP convened the Orange Creek Basin Working Group (BWG), comprising representatives of local, regional, state, business, and community interests, to develop a BMAP to achieve the TMDLs for the basin.  Stakeholders chose unanimously to establish one BWG, and created three subcommittees to address specific issues: Lakes, Monitoring, and Public Education and Outreach.  Members of the BWG comprise these subgroups, which meet separately from the BWG.  

The BWG took a consensus-based, collaborative approach when making decisions on the content of the BMAP.  The BWG agreed to make every effort to develop proposals that all members could support.  

The members of the BWG met approximately monthly from mid-2004 through late 2007.   As discussion with BWG members proceeded to a point where decisions about specific responsibilities of each partner were discussed, meetings were formally noticed in the Florida Administrative Weekly.  
In addition to the BWG, a number of focused briefings and general public meetings were held to discuss the BMAP. Table 2 summarizes the Orange Creek BWG structure, membership, and these broader public involvement efforts. Groups or organizations contacted included Water Management Committee, Garden Club (please add others per Fred’s comment).
The members of the BWG met nearly monthly from October, 2004 through June, 2007, with subsequent meetings in September, October, and November, 2007.   As discussion with BWG members proceeded to a point where decisions about specific responsibilities of each partner were discussed, meetings were formally noticed in the Florida Administrative Weekly.  
Table 2.  Basin Working Group Organizational Structure

	Basin Working Group (BWG)

	Function:

· Develop a consensus-based BMAP to implement TMDLs in the Orange Creek Basin

· Has final decision-making role on BMAP development

	Makeup:

· Alachua County (Environmental Protection Division, Public Works, and Environmental Protection Advisory Committee)

· Marion County

· City of Gainesville

· Town of McIntosh

· Gainesville Regional Utilities

· Gainesville Clean Water Partnership

· Gainesville Water Management Committee

· University of Florida

· St. Johns River Water Management District

Meetings/Workshops Held:

Generally monthly meetings were held from October, 2004, through June, 2007, with subsequent meetings held in September, October, and November, 2007.
	· Florida Department of Transportation

· Florida Fish and Wildlife Commission

· Florida Department of Agriculture and Consumer Services (includes Division of Forestry)

· Florida Department of Health (Alachua County)

· Florida Department of Environmental Protection

· Plum Creek Timber Company

· Florida Forestry Association

· Women for Wise Growth

· Sustainable Alachua County

· Sierra Club

	Citizen  Input 

	Function:

· Ensure that all interested parties are involved and heard in the TMDL process

· Ensure broad dissemination of TMDL information and the BMAP

· Allow for public discussion of issues and strategies
Makeup:

· Interested parties and the public at large

Meetings/Workshops held:

· INSERT

Note:  

Several interested citizens also attended the BWG meetings regularly

	Special Briefings/Presentations 

	Function:  

To brief councils, commissions, special interest groups, community organizations, and others, on the TMDL process and the progress of the BWG, as requested or needed

Meetings/Workshops held:

· INSERT

Makeup:  

Affected and/or interested elected bodies, organizations, and other groups in the basin

	Commission Briefings

	Local Government Commission Briefings:  

Alachua County: INSERT DATE

Marion County: INSERT DATE

City of Gainesville: INSERT DATE


4.0 Pollutant Reduction Allocations

The objective of a TMDL is to determine acceptable loads among the known pollutant sources in a watershed so that appropriate control measures can be implemented and meaningful progress can be made toward achieving water quality standards.  
Under the FWRA (Subsection 403.067[7], F.S.), the TMDL allocation may be an “initial” pollutant allocation among point and nonpoint sources.  In such cases, the further allocation to specific point sources and specific categories of nonpoint sources is established in a 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 time frames, and others.  

The Orange Creek BWG agreed that, for the purposes of the initial BMAP, it would be appropriate to use allocations originally adopted as part of the TMDL.  The following factors were considered in making this decision.
· There are only two major point sources in the basin identified in the TMDL wasteload allocations: domestic wastewater (Gainesville Regional Utilities [GRU]) and municipal stormwater discharge.  Allocations to these sources were adequately documented in the TMDL.    

· Uncertainty about the sources for both coliforms and nutrients requires further source investigation to determine whether it is necessary and feasible to allocate specific responsibility among nonpoint sources.  Formulating allocations more detailed than those adopted in the TMDLs, particularly for bacteria, would be speculative with the current data and information available.

· The St. Johns River Water Management District is developing Pollutant Load Reduction Goals that will likely provide additional information on sources and allowable loadings.

· Although they have independent permit responsibilities, the inter-connectedness of local government and DOT stormwater infrastructure requires local MS4 permittees to cooperate closely to meet their permit responsibilities.  The details of implementing appropriate controls was therefore left for further development by the City of Gainesville, FDOT, and Alachua County.

5.0 Pollutant Sources and Management Actions
The Orange Creek BMAP represents the effort of local stakeholders to identify current and planned management actions to achieve the TMDLs for nutrients (lakes and Alachua Sink) and coliforms (streams).  The management actions (completed, ongoing, and planned) identified in the BMAP are targeted at addressing both the pollutant loads from historical,  current, and estimated future sources associated with basin population growth and resulting land use changes.  

The section begins with some general assumptions and considerations, a description of quantifiable nutrient and fecal coliform bacteria reductions, and BMAP implementation costs.  The impact of future growth is discussed next. The remainder of the section includes a description of the waterbodies, the pollutant sources, and the management actions completed, underway, or planned to achieve the TMDL.  

BMAP Assumptions and Considerations 

The water quality impacts of BMAP implementation are based on some fundamental assumptions and considerations.  

· Multi-Parameter Impacts - Actions in this BMAP that decrease coliforms will also decrease nutrients.

· Quantifying Project Impacts - Some of the projects and activities contained in the BMAP cannot be quantified with regard to the reductions in coliforms or nutrients they might achieve.  However, it is assumed that these actions will help reduce pollutant loads.   

· Source Identification – Coliform impairments sources are particularly difficult to trace.  For this reason, source identification studies are included as management actions. 

· Future Growth –Based on the information gathered and evaluated through the BMAP process, future growth in the Basin is not expected to significantly increase pollutant loads.  However, programs are in place to ensure that the possible effects of future growth are minimized. Specifically, local governments in the Orange Creek Basin and the University of Florida are statewide leaders in on-the-ground implementation of low impact development principles. 

· Water Quality Issues – This BMAP addresses water quality issues in the Basin for which impairments had been identified at the start of the BMAP process.  Other water quality issues are being addressed through programs other than the TMDL Program.
· 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, key projects and studies may extend beyond the first five-year BMAP cycle.  Therefore, TMDLs established for this basin will not necessarily be achieved in the near term.  Regular follow-up and continued Basin Working Group activity will ensure that management actions are carried out and that their incremental effects are assessed.   As each 5-year basin cycle is completed and more information is gathered, additional management actions to achieve TMDLs will be developed.

Management Action Overview
As part of this BMAP, stakeholders have committed to a wide variety of management actions.  The variety of activities fall into several categories:
· Public education and outreach

· Wastewater infrastructure maintenance (sewer and septic tanks)

· Stormwater permit program implementation

· Structural stormwater BMPs

· Agriculture and silviculture BMPs

· Land acquisition

· A bacteria “hot spot” program

· Restoration and water quality improvements

· Special studies and planning actions

The following table summarizes which stakeholders are actively involved in particular types of management actions.  In addition to these activities, stakeholders are also implementing regulations, policies, and procedures to minimize pollutant loads to impaired waters within the Orange Creek Basin. 
Table 3.  Summary of Orange Creek Basin Management Action Categories by Stakeholder
	Stakeholders
	BMAP Management Action Categories
	Comments

	
	Public Education
	Wastewater Infrastructure Management (Sewer and Septic)
	Stormwater Permit Program 
	Structural Stormwater BMPs
	Agriculture and Silviculture BMPs
	Land Acquisition
	Bacteria “Hot Spot” Program
	Restoration and Water Quality Improvement
	Special Studies and Planning Actions
	

	City of Gainesville
	*
	
	*
	*
	
	
	*
	*
	*
	· Significant investments have been made in stormwater infrastructure maintenance.

· Involved in Sweetwater Branch / Paynes Prairie Sheetflow Project

	Alachua County
	*
	*
	*
	*
	
	*
	*
	*
	*
	· Ambient surface water quality monitoring, citizen complaint response, investigation of illicit discharges, Water Quality Code implementation, Hazardous Materials Management Code (HMMC) implementation and facility inspections, education and outreach activities, and septic tank management.

· Involved in Sweetwater Branch / Paynes Prairie Sheetflow Project

	Marion County
	*
	
	*
	*
	*
	
	*
	
	*
	Marion County Clean Water Program

	Gainesville Regional Utilities
	*
	*
	
	
	
	
	*
	
	*
	· Sewer line inspections, testing, & repair

· Asset management system

· Plan review

· Spill prevention programs

· Achieved 99.999% wastewater delivery efficiency rate

· Spill rate less than 25% of national average

· Involved in Sweetwater Branch / Paynes Prairie Sheetflow Project

	Gainesville Clean Water Partnership 

City of Gainesville, Alachua County, and the Florida Department of Transportation
	*
	
	*
	
	
	
	*
	
	*
	· Unique to the Orange Creek Basin

· Dedicated to working with the community for healthy waterways

· Provides the foundation for public outreach, best management practice implementation, facility inspections, and other pollution prevention programs.



	St. Johns River Water Management District
	*
	
	
	*
	
	*
	
	
	*
	· Developing Pollutant Load Reduction Goals (PLRGs) for Newnans, Lochloosa, and Orange Lakes, including detailed source identification

· Land acquisition funding

· Involved in Sweetwater Branch / Paynes Prairie Sheetflow Project

	Florida Department of Agriculture and Consumer Services & Private Landowners
	*
	
	
	
	*
	
	
	
	
	· Container nursery and row crop BMP manuals adopted

· Development of additional BMP manuals in progress.

	Florida Division of Forestry and Private Landowners
	*
	
	
	
	*
	
	
	
	
	· The silviculture industry has also been proactive in the implementation of BMPs on industrial silviculture operations.

· Significant participation in the silviculture BMP program has been achieved.

	Florida Department of Transportation
	*
	
	*
	*
	
	
	
	*
	*
	Extensive stormwater management facilities have been constructed in association with road maintenance activities.

	Florida Fish and Wildlife Conservation Commission
	*
	
	
	
	
	
	
	*
	
	Aquatic plant management and research on wildlife issues.

	Florida Department of Environmental Protection
	*
	
	
	
	
	
	*
	*
	*
	· Funding support for specific projects

· Aquatic plant management

· Paynes Prairie State Park


Managing Pollutant Loads from Future Growth
As required by the Florida Watershed Restoration Act, nutrient and coliform loadings associated with future growth were considered as part of the BMAP.  These estimates were based on anticipated population growth in the Basin.  Although population growth is not intense in the Orange Creek Basin, stakeholders are taking steps to ensure that the effects of future growth that does occur will be minimized.  

The management actions considered by stakeholders include a number of activities that proactively address pollutant loadings from new development (or redevelopment) through regulations, ordinances, or guidelines.  In addition, many management actions included in the BMAP are aimed at educating representatives of the public or businesses.  

Application of Low Impact Development (LID) principles is a key management action being used by stakeholders to address the possible effects of future growth.  LID is an approach to land development that uses various land planning and design practices and technologies to simultaneously conserve and protect natural resource systems and reduce infrastructure costs. LID facilitates land development in a cost-effective manner that helps mitigate potential environmental impacts. 
Innovative stormwater management strategies are a significant component of LID.  The basic concept is to manage runoff at the source using decentralized techniques. LID's goal for stormwater management is to mimic a site's predevelopment hydrology by using design techniques that infiltrate, filter, store, evaporate, and detain runoff close to its source.  LID is a versatile approach that can be applied equally well to new development, urban retrofits, and redevelopment / revitalization projects.

Key principles:

· Incorporation of small-scale stormwater treatment systems integrated at the lot-level

· Increased infiltration

· Reduction of impervious surfaces

· Preservation/protection of environmentally sensitive features

· Use of multiple strategies (i.e., treatment train)

Key activities:

· Site Design (clustering, decreasing impervious surfaces, disconnected impervious areas)

· Swales and filter strips

· Porous pavements

· Green roofs

· Bioretention areas (i.e., rain gardens)

· Florida-Friendly Landscaping (including local Florida Yards & Neighborhoods workshops and outreach programs)

· Buffers

· Education and Outreach (e.g., Marion County LID Workshop on April 5, 2007, and Alachua County’s LID and the Benefit to Water Quality Workshop on March 22, 2007)

Local examples within the Orange Creek Basin
· Madera

· Kangaroo Gas Station

· U. F. Buildings
· Mary Ann Cofrin-Harn Pavilion
· University of Florida Orthopedics Surgery & Sports Medicine Institute
· Rinker Hall
· Others
· River Creek Preserve
· Hillside Villas
· Pep Boys
· The Hammock
· Spring Forest
A number of other LID projects have been completed in the Basin. Stakeholders intend to continue promoting low impact development principles, programs, and incentives to limit pollutant loads associated with new development.
The Florida Department of Agricultural and Consumer Services Office of Agricultural Water Policy (OAWP) has projects and programs in place to address future agricultural loadings.  In cooperation with local agricultural operators, these programs will help decrease nutrient loads from agricultural activities in the Basin.  Specific management actions are included in the BMAP for Impaired Waters.  To meet the intent of the FWRA with regard to agriculture, from 2007 to 2012, the OAWP and Division of Forestry will carry out the following activities:

· Adopt BMP manuals for cow/calf, equine, container nursery, and sod operations.

· Intensify efforts to sign up cow/calf and equine producers for BMP implementation in the Orange Creek Basin
· Work with DEP to identify priority cow/calf and equine BMPs and verify their effectiveness.
· Develop a BMP implementation assurance program to follow up with selected cow/calf and equine operations on whether they are implementing BMPs and keeping records according to their submitted Notices of Intent (NOIs).
· Provide or participate in training and education for producers regarding BMP implementation and its importance to water quality, particularly in TMDLs water bodies.
· Evaluate the need for BMP enrollment and implementation assurance for other commodities in the basin and conduct these on a priority basis, as needed and feasible.
· Continue implementation of the silviculture BMP program, including outreach for non-industrial silviculture landowners, and other education efforts.
Table 4 through 12, located at the back of this document, provide details regarding the management actions proposed by the BWG to address the TMDLs in the basin, including structural BMPs; agricultural BMPs; restoration and water quality improvement projects; regulations, ordinances, and guidelines; special studies and planning; education and outreach; and stormwater management program implementation.  Each table is organized by water body (hydrologic unit).  The tables are extensive and include a description of each project, the lead entity/project partners, cost and funding source(s), schedule, and anticipated benefits and load reductions (if known).  

Many of the projects that members of the BWG identified for incorporation in the BMAP were part of existing programs, but were expanded in scope to help address the TMDLs.  BWG members also added new projects or programs to better address understanding of water quality impairments or improvements in water quality required by the TMDLs.  Tables 13 and 14 list the projects. 
Studies undertaken by DEP to investigate the influence of ground water inputs into Orange, Newnans, and Lochloosa lakes, extensive microbial source tracking activities by Alachua County and GRU, and investigations by DOH into the contributions from onsite sewage disposal systems in Tumblin Creek, Sweetwater Branch, and Hogtown Creek were the direct result of the adoption of TMDLs.  Development of PLRGs for the lakes and more detailed nutrient source identification were also influenced by the TMDL.  

Agricultural and forestry BMPs are developed for state-wide implementation, but as a result of the adoption of TMDLs, greater effort has or will be taken to educate, implement, and verify compliance by private land owners for these BMPs. 
In addition to the specific management actions outlined below, stakeholders also have continued operation and maintenance programs in place.  For example, GRU wastewater collection system operations and maintenance costs are budgeted at $1.58 million for fiscal year 2007.  This budget funds the following type of activities: 

· Closed-Circuit TV Inspection / Repair and Cleaning  
· Infiltration & Inflow (I & I) Testing 

· Sliplining of Gravity Mains Adjacent to Urban Creeks
· Force Main Integrity Testing
· GIS Asset Management System – Mapping and Targeted Maintenance

· Plan Review and New Development Inspection – Redundancy, Oversizing,and New Standard Practices to Improve Reliability
· Annual Water/Wastewater Engineering Operation and Maintenance Services

· Wastewater Spill Prevention Programs

Through these activities, GRU has achieved a 99.999% wastewater delivery efficiency rate (based on volume) and maintained a spill rate of less than 25-percent of the national average from 2004-2006.  This is a significant achievement that benefits all waterbodies within the GRU service area.  Alachua County, Marion County, the City of Gainesville, and DOT also have routine operations and maintenance programs that manage pollutant loads through pollution prevention activities.

Table 13.  Projects proposed for adoption by BWG members as a result of the Basin TMDLs
	Project Number – Project Name
	WBID / Waterbody Name
	Lead Entity
	Management Category
	Project Number – Project Name
	WBID / Waterbody Name
	Lead Entity
	Management Category

	HOG15 - Evaluation of Residential Septic Tanks Systems along Hogtown and Possum Creeks
	2698 / Hogtown Creek
	Alachua County Health Department, Environmental Health Section
	Special studies
	NEW09 - Nutrient Loading Estimation during Storm Event
	2688; 2705B; 2728 / Newnans Lake; Lochloosa Lake
	St. Johns River Water Management District
	Special studies

	WAU01 - Evaluation of Septic Tanks Systems surrounding Lake Wauberg
	2741 / Lake Wauberg
	Alachua County Health Department, Environmental Health Section 
	Special studies
	OCB01 - Community Based Social Marketing Workshop
	HUC 03080102 / Orange Creek Basin
	Sustainable Alachua County; DEP; City of Gainesville; Alachua County
	Special studies

	LOCH01 - Development of Pollutant Load Reduction Goals (PLRGs) for Lochloosa Lake
	2738A; 2754 / Lochloosa Lake; Cross Creek
	St. Johns River Water Management District
	Special studies
	OR01 - Development of Pollutant Load Reduction Goals (PLRGs) for Orange Lake
	2749 / Orange Lake
	St. Johns River Water Management District
	Special studies

	NEW10 - Spatial Nutrient Loading Dynamics in the Newnans Lake Watershed
	2688; 2705B; 2728 / Newwnans Lake
	St. Johns River Water Management District
	Special studies Sp[e
	LOCH07 - Ground Water -Surface Water Interaction Study Lake Lochloosa Area, Alachua and Marion Counties, Florida
	2749; 2738A / Orange Lake; Lochloosa Lake
	DEP
	Special studies

	NEW01 - Development of Pollutant Load Reduction Goals (PLRGs) for Newnans Lake
	2705B / Newnans  Lake
	St. Johns River Water Management District 
	Special studies
	BACTERIA16  - Evaluation of Fecal Coliforms Bacteria "Hot Spots" in Gainesville Urban Creeks                                                                                       


	2718A; 2711; 2698 / Tumblin Creek; Sweetwater Branch; Hogtown Creek
	DEP; Alachua County EPD; City of Gainesville Public Works; GRU; Alachua County Health Dept.
	Special studies

	NEW08 - Ground Water-Surface Water Interaction Study, Newnans Lake  

	Newnans Lake /  2705B
	DEP
	Special studies
	
	
	
	


Table 14.  Project proposed for adoption by BWG members that were expanded in effort as a result of TMDL reguirements.

	Project Number – Project Name
	WBID / Waterbody Name
	Lead Entity / Project Partners
	Management Category

	AS04 - Expanded Nutrient Monitoring Alachua Sink
	2720A / Alachua Sink
	Alachua County Environmental Protection Department
	Special studies

	HAT01 - Expanded Coliform and Iron Monitoring
	2688 / Hatchett Creek
	Alachua County Environmental Protection Department / Alachua County, City of Gainesville, FDOT, District 2 (Gainesville Clean Water Partnership
	Special studies

	OR06 - Equine BMPs
	2749; 2738A; 2754; 2705B / Orange Lake; Newnans Lake; Lochloosa Lake; Cross Creek
	Department of Agriculture and Consumer Services, Agricultural Water Policy / Private landowners
	Agriculture BMPs

	NUTRIENT06 - Cow/Calf BMPs
	2749; 2738A; 2754; 2705B / Orange Lake; Newnans Lake; Lochloosa Lake; Cross Creek
	Department of Agriculture and Consumer Services, Agricultural Water Policy / Private landowners
	Agriculture BMPs

	NUTRIENT03 - Silviculture BMP Implementation and Compliance
	2749; 2738A; 2754; 2705B / Orange Lake; Newnans Lake; Lochloosa Lake; Cross Creek
	Department of Agriculture and Consumer Services, Division of Forestry / SJRWMD; Private landowners
	Agriculture BMPs

	SWT18 - Expanded Nutrient Monitoring Sweetwater Branch
	2711 / Sweetwater Branch
	Alachua County Environmental Protection Department 
	Special studies

	BACTERIA02 - Fecal Coliform Source Assessment
	2718A; 2711 / Tumblin Creek; Sweetwater Branch; Hogtown Creek ; 2698 / 
	Alachua County Environmental Protection Department / Alachua County, City of Gainesville, FDOT, District 2 (Gainesville Clean Water Partnership)
	Special studies

	BACTERIA03 - Coliform Wet and Dry Season Assessment
	2718A; 2711; 2698 / Tumblin Creek; Sweetwater Branch; Hogtown Creek 
	Alachua County Environmental Protection Department / Alachua County, City of Gainesville, FDOT, District 2 (Gainesville Clean Water Partnership)
	Special studies

	BACTERIA04 - Expanded Fecal Coliform Bacteria Monitoring
	2718A; 2711; 2698 / Tumblin Creek; Sweetwater Branch; Hogtown Creek
	Alachua County Environmental Protection Department
	Special studies

	BACTERIA06 - Optical Brighteners
	2718A; 2711; 2698 Tumblin Creek; Sweetwater Branch; Hogtown Creek / 
	Alachua County Environmental Protection Department / Alachua County, City of Gainesville, FDOT, District 2 (Gainesville Clean Water Partnership)
	Special studies


The next section is organized around the eight waterbodies.  For each waterbody there is a brief overview of the location and hydrology, the sources of pollutant loadings, the completed, ongoing, or planned management actions, key unknowns and future studies, and anticipated results from management actions.  The urban creeks are discussed first followed by Alachua Sink and the three lakes (Newnans, Wauberg and Orange). 
Urban Creeks ( Hogtown, Tumblin, and Sweetwater, Hatchet)

Impaired parameter: Fecal Coliform Bacteria and Iron
Four creeks within the Orange Creek basin are designated by the DEP as impaired waters.  Three of the creeks; Hogtown, Tumblin, and Sweetwater are impaired due to high levels of fecal coliform bacteria. Hatchet Creek is impaired due to high levels of iron.  This section begins with a discussion of the three creeks with high fecal coliform bacteria levels: Hogtown, Tumblin, and Sweetwater Creeks.  Due to the similarities in coliform bacteria sources and management actions, these three urban creeks are discussed as a group. Hatchet Creek is discussed at the end of the section.

Hogtown, Tumblin, and Sweetwater Creeks
Impaired parameter: Fecal Coliform
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 surrounding Hogtown Prairie is characterized as low density residential, 15 percent is commercial, with the remaining 20 percent divided between mixed hardwood forest, forested wetlands, silvicultural, agricultural, and institutional uses (ACEPD 2004).  

Tumblin Creek is also located in the City of Gainesville.  It is approximately 2.3 miles long. 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 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.  

Sweetwater Branch is an urban creek that flows through the City of Gainesville. Its watershed is mainly contained within City limits. It is approximately 2.8 miles long, drains 3.3 square miles, and is one of the smaller creeks in the Orange Creek Basin.  It continues to flow into Paynes Prairie State Preserve and ultimately discharges to the Floridan aquifer via the Primary Sink Feature adjacent to Alachua Sink.  The GRU Main Street Water Reclamation Facility (WRF) is the only permitted domestic wastewater discharge to Sweetwater Branch.  Urban and residential runoff are thought to be sources of coliform bacterial contamination.
Pollutant Sources and Management Actions

Elevated coliform counts are regularly observed in all three creeks throughout the year.  Relative to the state standard of 800 counts/100mL, Tumblin Creek exceeded the standard 75% of the time, Sweetewater 48%, and Hogtown 89%. 
Significant resources have been dedicated to identify sources and reduce bacteria levels in the urban creeks. Sources of coliform bacteria include failing septic tanks, leaks and overflows from sanitary sewer systems, illicit discharges of sanitary waste, runoff from improper disposal of waste material, domestic pets, and wildlife. Secondary growth of coliform bacteria within stormwater systems and in creek sediments may also contribute to persistent elevated coliform levels. Additional studies are undergoing or are planned to continue to identify sources of coliform bacteria.  The source is important as it dictates the most effective management action to use. 
The BWG has completed or plans to implement a number of different management actions to reduce or manage the sources of fecal coliform bacteria to the urban creeks (Table 15 and Table 16).  Details on all projects, including the lead entity/project partners, cost and funding source(s), schedule, and anticipated benefits and load reductions (if known) are provided in Tables 4 through 12. 
Given the uncertainties inherent in addressing elevated fecal coliform levels, a combination of source prevention and additional data gathering efforts are being taken under a phased approach to address coliform reductions.  The basic approach is as follows:

· Existing monitoring data and source identification projects were used to identify “hot spots”

· Primary coliform sources will be investigated in each of these hot spots through the coordinated effort of Alachua County, GRU, the City of Gainesville, and other affected parties to address all controllable sources of coliforms in one hot spot in a short time frame before moving onto another priority area.

· At the same time, individual coliform load management projects will continue to be implemented.

· Coliform monitoring will continue to help assess progress and guide the selection of future management actions.

Through this approach, Orange Creek Basin stakeholders are using the best information available from their source identification activities (e.g. the GRU microbial source tracking project) to identify priority areas.  In these priority areas, stakeholders are using a comprehensive approach to address known sources of coliforms.  Uncertainties regarding precise sources remain to be resolved.  However, resource commitments associated with individual projects and the cooperative “hot spot” project are expected to result in decreased coliform levels in the urban creeks over the next one to two years.  Upon completion of these projects, the ongoing water quality monitoring results will be evaluated to identify the benefits achieved by these projects and guide selection of future projects.
Table 15. Completed and Planned Projects to Reduce Fecal Coliform Bacteria in Urban Creeks

	Fecal Coliform Bacteria Source
	Management Action Category
	Anticipated Results
	Comments

	Failing septic tanks
	Special Studies and Planning Actions
	Identification of prioritization of locations for onsite wastewater rehabilitation.
	Example: Alachua County Health Department septic system evaluation

	
	Public Education and Outreach
	Increased rate of septic tank clean-out and maintenance
	Public education on proper septic tank management can lead to significant benefits in management of overflows and leaking tanks.

	Leaks and overflows from sanitary sewer systems
	Wastewater Infrastructure Maintenance
	Inspect and rehabilitate infrastructure to decrease wastewater Exfiltration and spills.
	GRU has achieved a 99.999% wastewater delivery efficiency rate (based on volume) and has maintained a spill rate of less than 25-percent of the national average (2004-2006).  

	
	Cooperative bacteria “hot spot” project
	Decreased coliform levels in priority creeks
	Unique, cooperative effort of Alachua County, Gainesville, GRU, and DEP

	Illicit discharges of sanitary waste
	Special Studies and Planning Actions
	Help identify location of illicit discharges and evaluate identification methods
	Example: Optical brighteners study

	
	Stormwater permit program implementation
	Reduced nutrient loadings
	Includes education and outreach and other components of MS4 program implementation

	
	Cooperative bacteria “hot spot” project
	Decreased coliform levels in priority creeks
	Unique, cooperative effort of Alachua County, Gainesville, GRU, and DEP

	Stormwater from Developed Areas
	Stormwater permit program implementation
	Reduced nutrient loadings
	Includes education and outreach and other components of MS4 program implementation

	
	Structural Stormwater BMPs
	Reduce coliform levels in stormwater 
	Example: 39th Avenue basin rehabilitation, hydrodynamic separators, Spring Hill Stormwater Park

	
	Special Studies and Planning Actions
	Evaluation of technologies to decrease stormwater coliform levels to support better future decision-making
	Example: Inlet protection pilot project, Tumblin Creek Watershed Management Plan update

	Domestic pets
	Stormwater permit program implementation
	Reduced nutrient loadings
	Includes education and outreach and other components of MS4 program implementation

	
	Public Outreach and Education
	Increased rate of pet waste clean-up
	Focused public outreach effort regarding dog waste

	Wildlife
	Restoration and Water Quality Improvement
	Decreased direct discharge of coliforms to Sweetwater Branch
	Example: Duck pond restoration


Table 16. Summary of Management Actions to Reduce Coliform Bacteria in Specific Urban Creeks
	Management Action Category
	Hatchet Creek
	Hogtown Creek
	Tumblin Creek
	Sweetwater Branch

	Structural Stormwater BMPs
	
	Y
	Y
	Y

	Restoration and Water Quality Improvement Projects
	
	Y
	
	Y

	Special Studies and Planning Efforts
	Y
	Y
	Y
	Y

	Public Education and Outreach
	Y
	Y
	Y
	Y

	Stormwater Permit Program Implementation
	Y
	Y
	Y
	Y

	Wastewater Infrastructure Maintenance
	
	Y
	Y
	Y


Key Unknowns and Future Studies 

A number of unknowns exist related to identifying or better understanding the relative magnitude of different sources of fecal coliform bacteria and the extent to which regrowth of bacteria occurs in creek sediments. A number of future studies have been identified to improve the scientific understanding of nutrient loadings that will lead to additional management actions. The ability to apply advanced scientific methods to accurately distinguish between sources of coliform in the urban creeks will be critical to developing appropriate management strategies and measuring progress for meeting the TMDLs in each creek. However, until these advanced methods become more cost effective, local stakeholders will continue to develop management strategies using a blend of conventional testing data and advanced 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.

Anticipated Results from Management Actions

Extensive management actions have been completed, are underway, and are planned for the future to decrease coliform loads into Tumblin Creek, Sweetwater Branch, and Hogtown Creek.  Through these efforts, the BWG anticipates that coliform loads in the urban creeks will decrease over time.  Given the often erratic behavior of fecal coliform bacteria in the environment, detailed quantification of load reductions is not possible at this time.  However, the BWG will continue to evaluate coliform levels in the streams to track progress.  Depending on the results achieved through implementation of the above management actions, an approach such as the cooperative coliform reduction “hot spot” project may be expanded to other parts of the watershed.  This adaptive management approach will be used for the evaluation and selection of additional management actions in future iterations of the BMAP.

Hatchet Creek

Impaired parameter: Iron
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), 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.  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. 
The high iron concentrations found in Hatchet Creek are related to the occurrence of iron in the natural environment. 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. This naturally occurring iron concentration is not a controllable source and no management actions are proposed to specifically reduce iron in Hatchet Creek.  
Hatchett Creek is also verified as impaired for total coliforms, not fecal coliforms.  In the intervening time period between TMDL development and BMAP development in the Orange Creek Basin, total coliform bacteria were removed from Florida’s water quality standards (Environmental Regulation Commission meeting September 28, 2006).  As such, total coliform TMDLs adopted in the Orange Creek Basin are no longer considered binding on stakeholders. From a practical perspective, management actions identified in Tables 15 and 16 and in Tables 4 through 12 to decrease fecal coliform levels will also decrease total coliform levels. Fecal coliform management actions are also assumed to decrease nutrient inputs.  This is a key assumption for management in the Hatchett Creek Subbasin because Hatchett creek is a significant source of nutrient loading into Newnans Lake.  Coliform management actions will continue to be implemented in the Hatchett Creek Subbasin based on the assumption that management to decrease coliform levels in this subbasin will help achieve the Newnans Lake nutrient TMDL.
Alachua Sink

Impaired parameter: Total Nitrogen (TN)

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 that recharges the Floridan aquifer. Alachua Sink has a surface area of about 13.5 acres and a mean depth of around one meter. 
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 water bodies during periods of drought and/or low rainfall.  In wet years, the entire prairie is flooded, and these two water bodies coalesce.  Alachua Lake reflooded in 1998 due to heavy rains and has remained a large and distinct surface water body through 2006 due to periodic heavy rainfall (J. Weimer, 2006).

The surrounding drainage basin for Alachua Sink is approximately 2,758 acres. There are two well-defined inflows into Alachua Sink: Sweetwater Branch and a canal that connects Alachua Lake to Alachua Sink (a combined drainage area of 39,373 acres). Alachua Lake is the inundated portion of Paynes Prairie. Presumably, any runoff coming into Paynes Prairie that does not sink into the ground is incorporated into Alachua Lake, and some portion is shunted to Alachua Sink during high-water conditions. 
Major sources of flow to Paynes Prairie include Bivens Arm, Prairie Creek (which connects the prairie to Newnans Lake), and Camps Canal.  Based on long-term U. S. Geological Survey (USGS) flow measurements (1942–91), about 41% of the flow from Newnans Lake goes south into Paynes Prairie, and the rest flows towards Orange Lake by way of Camps Canal (Gottgens and Montague, 1988). The Alachua Sink waterbody has an outlet stream that discharges to the primary sinkhole.
Medium-density residential, forest, and water/wetland areas are the primary land use types in the full watershed (including Sweetwater and Alachua Lake watersheds).  The land area that drains directly to Alachua Sink is 51% forest and 43% water/wetland.  Significant land use changes and population growth are not anticipated in the Alachua Sink watershed in the next 5-10 years.

There are two point sources in the watershed: the Main Street Domestic Wastewater Reclamation Facility and the John R. Kelly Generating Station.  The Main Street Water Reclamation Facility is an advanced secondary activated sludge domestic wastewater treatment facility that discharges treated wastewater to Sweetwater Branch.  The John R. Kelly Generating Station discharges cooling tower and low-volume wastewater into Sweetwater Branch.  Other discharges into Sweetwater Branch, and ultimately Alachua Sink, include stormwater from the eastern portions of Gainesville.

Alachua Sink is verified as impaired for nutrients, based on TSI values well above the threshold of 60 (see Figure 3).  Lakes with a TSI value above 60 are considered to have poor water quality.  Based on phytoplankton communities and the TN/TP ratio, Alachua Sink is considered nitrogen limited, meaning that the amount of nitrogen governs the growth of phytoplankton. Thus, the TMDL for Alachua Sink was expressed in terms of total nitrogen reductions to achieve water quality standards.
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Source: Gao, et al., 2006.  Nutrient TMDL for Alachua Sink.  Table 1.

Figure 3.  Alachua Sink TSI Values, 2000-2002

Pollutant Sources and Management Actions

Alachua Lake and the Main Street Wastewater Treatment Plant are the major sources of nutrient loading to Alachua Sink.  Figure 4 shows that nutrient flow from Alachua Lake is the largest single source, contributing 73.1% of the TN loading. Nutrient sources to Alachua Lake are stormwater runoff from the surrounding area and Sweetwater Creek. The second largest source (19.1%) is the point source discharge from the Main Street Reclamation Facility.  The plant discharges treated wastewater to Sweetwater Branch, which enters Alachua Sink through Paynes Prairie via the Sweetwater Canal. Sweetwater Branch also conveys stormwater to Alachua Sink from portions of the urban watershed of east Gainesville.   Non-point stormwater from these urbanized areas accounts for 5.6% of TN inputs to Alachua Sink.  Various other identified sources contribute the remaining 2.2% of TN. 
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The BWG has completed or plans to implement a number of management actions to reduce or manage the sources of TN to Alachua Sink (Table 17). Details on all projects, including the lead entity/project partners, cost and funding source(s), schedule, and anticipated benefits and load reductions (if known) are provided in Tables 4 through 12.
The most significant project is the Paynes Prairie Sheetflow Restoration Plan and associated projects.  Other projects include 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. A number of projects hold significant promise for reducing TN loadings from the Main Street Reclamation Plant. 
Table 17. Completed and Planned Projects to Reduce Total Nitrogen
Alachua Sink

	Nutrient Source
	Management Action Category
	Anticipated Results
	Comments

	Stormwater from Developed Areas (including nutrient load in Alachua Lake) 
	Restoration and Water Quality Improvement 


	Reduce TN loadings through nutrient uptake and attenuation
	Sweetwater Branch/Paynes

Prairie Sheetflow Restoration Project

	
	Land Acquisition
	Minimized future loading increases by controlling future land development
	Sweetwater Preserve

	
	Structural Stormwater BMPs
	Reduce TN loadings 
	Example: hydrodynamic separators

	
	Special Studies and Planning Efforts
	Improve scientific understanding of nutrient loadings due to recycling; better understanding of groundwater nutrient inputs
	PLRG development for nearby waterbodies will improve understanding of Alachua Sink hydrology as well



	
	Stormwater permit program implementation
	Reduced nutrient loadings
	Includes education and outreach and other components of MS4 program implementation

	Main Street WWTP


	Wastewater Infrastructure Maintenance
	Inspect and rehabilitate infrastructure to decrease wastewater exfiltration and spills.
	GRU has achieved a 99.999% wastewater delivery efficiency rate (based on volume) and has maintained a spill rate of less than 25-percent of the national average (2004-2006).  

	
	Special Studies and Planning Efforts
	Facilitate use of reclaimed water to minimize discharges to Sweetwater Branch; 

improve scientific understanding of nutrient loadings due to recycling; better understanding of groundwater nutrient inputs
	Reclaimed Water Master Plan;

PLRG development 



	Atmospheric deposition
	None
	---
	Considered an uncontrollable source.


Key Unknowns and Future Studies

There is a lack of a detailed understanding of the Sink’s hydrodynamics and response to nutrient inputs. Hydrologic variation in Alachua Lake may affect TN and TP concentrations in the water column of Alachua Sink through oxidation of exposed sediment during periods of low water and resuspension of this material during high lake stage. To address this unknown, future studies include the PLRG Studies on spatial nutrient loading dynamics, nitrogen fixation, and stormwater nutrient loading.  This research will refine TN and TP source identification outlined in the TMDL. Another specific research project includes a N-fixation study being conducted by SJRWMD on similar lakes in the region.  Application of PLRG results in Newnans Lake would benefit nutrient levels in Alachua Sink because of the hydrologic connection through Paynes Prairie.
Anticipated Results of Management Actions

The Basin Working Group will work toward improvements in TSI values as a result of implementing management actions in the Alachua Sink watershed.  At this time, it is expected that the Sweetwater Branch / Paynes Prairie Sheetflow project will meet the TN TMDL for Alachua Sink.  However, achieving this expectation will require completing the project design and full implementation.

Newnans Lake 

Impaired parameters: TN, TP

Newnans Lake is located in a topographical region of the state known as the Central Lowlands.  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 Floridan Aquifer. 

The lake is a shallow basin lake that covers 6,399 acres at median stage, and naturally fluctuates between 4,730 acres and 8,087 acres during drought and heavy rainfall, respectively.  The maximum depth is not more than 12 feet, and the mean depth is approximately 5 feet.  

A large drainage area north of the lake supplies inflow via three streams: Hatchet Creek, Little Hatchet Creek, and Lake Forest Creek. Hatchet Creek has the greatest flow to the lake.  Hatchet Creek and Little Hatchet Creek are “blackwater” streams, streams with naturally high color.  Blackwater streams often have high levels of total nitrogen.  The Hatchet Creek watershed is approximately 70% forested (20% natural and 50% silviculture). Significant land use changes are not anticipated in the Newnans Lake watershed in the next 5-10 years.

The lake’s single major surface water outlet is Prairie Creek.  Once water leaves the lake, about 41 percent of the flow (long-term average) goes to the south into Paynes Prairie through three large culverts.  The remainder flows into Orange Lake by way of Camp’s Canal (Gottgens and Montague 1987).  

Pollutant Sources and Management Actions

Water quality in Newnans Lake has been declining since 1969.  Newnans Lake has been hypereutrophic since at least 1999.  The mean annual Trophic State Index (TSI), a measure of water quality, for Newnans Lake from 1999-2003 was 93.  Lakes with a TSI value above 60 are considered to have poor water quality. Newnans Lake has higher TN, TP, and chlorophyll-a concentrations than 75% of the Central Valley region lakes. Blue-green algae are the dominant phytoplankton species in Newnans Lake (92%), at a biovolume consistently twice that of Orange and Lochloosa lakes.

In the Newnans Lake TMDL, internal recycling of nutrients stored in lake sediments contributed the largest proportion of the TN and TP load.  Figures 5 and 6 reflect the dominance of internal recycling as a nutrient source: 71.8% of the TN load and 52.4% of the TP load.  Tributary inflows from Hatchett and Little Hatchett Creeks are the next largest sources, contributing 17.1% of the TN load and 22.1% of the TP load.  Atmospheric deposition contributes 12.4% of the TP loading.  Onsite wastewater systems are a small portion of the TN load to Newnans Lake.  A significant portion of the Newnans Lake watershed is commercial silviculture property. However, agriculture is a relatively minor source of nutrient to Newnans Lake. (Figures 5 and 6), a portion of which is from silviculture and a portion of which is from other agricultural commodities. Thus, despite its prominence in acreage, silviculture land provides a very small portion of the overall nutrient load to Newnans Lake relative to the other land use types in the watershed. 

Most of the commercial silviculture acreage in the Newnans Lake watershed is managed by several large industrial silviculture operators.  All of these large silviculture operators are participating in the Division of Forestry BMP implementation program.  The silviculture industry has also been proactive in the implementation of BMPs on industrial silviculture operations. These BMPs establish standards for protecting and maintaining water quality and wildlife habitat during forestry activities. These efforts are encouraged and tracked by the Division of Forestry.  Silviculture BMPs were adopted by Chapter 5I-6.002, F.A.C.
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In the calculation of the TMDL, a significant portion of the baseline load was assigned to internal recycling of nutrients between the sediments and water column.  This assignment was based primarily on a lack of data. The nutrient recycling load was based on the assumption that recycling is responsible for the difference between nutrient loads from stormwater runoff and in-lake concentrations. 

The extent to which nutrient recycling acts as a nutrient load in Newnans Lake could significantly affect the effectiveness of nutrient load reduction projects.  However, stakeholders have proposed a variety of projects to decrease nutrient loading into Newnans Lake because of the general consensus that the Lake is nutrient impaired.  The management actions are summarized in Table 18. Details on all projects, including the lead entity/project partners, cost and funding source(s), schedule, and anticipated benefits and load reductions (if known) are provided in Tables 4 through 12.  

	Table 18. Completed and Planned Projects to Reduce Nutrients
Newnans Lake

	Nutrient Source
	Management Action Category
	Anticipated Results
	Comments

	Internal Recycling
	Restoration and Water Quality Improvement Projects
	Reduced nutrient loadings through vegetative uptake
	Planting of maidencane, knotgrass, and giant bulrush.

	
	Special Studies and Planning Efforts
	Improved scientific understanding of nutrient loadings due to recycling; better understanding of groundwater nutrient inputs
	Examples: PLRG development, groundwater – surface water interaction study

	Hatchett and Little Hatchett Creeks 


	Land acquisition
	Minimized future loading increases by controlling future land development
	Example: Newnans Lake Conservation Area

	
	Silviculture BMPs
	Reduced nutrient loadings
	All large industrial silviculture operators are participating in the BMP program, covering the majority of silviculture property in the watershed

	
	Agricultural BMPs
	Reduced nutrient loadings
	Rowcrop BMP being implemented; 

BMP manuals for cow/calf, nursery, sod, and equine operations under development.

	
	Stormwater permit program Implementation
	Reduced nutrient loadings
	Includes education and outreach and other components of MS4 program implementation

	
	Structural Stormwater BMPs
	Reduced nutrient loadings
	Example: Dry detention ponds installed during SR20 widening.

	Direct Stormwater Discharge
	Stormwater permit program implementation
	See above
	See above

	
	Silviculture BMPs
	See above
	---

	
	Agricultural BMPs
	See above
	---

	Atmospheric deposition
	---
	---
	Considered an uncontrollable source.


Key Unknowns and Future Studies

A number of future studies have been identified to improve the scientific understanding of the impact on water quality of internal nutrient recycling, external nutrient loadings, and the historic alteration of wetlands.  Another key area for study is quantifying load reduction from proposed or potential management actions.  These studies are identified in Tables 4 through 12.
Anticipated Results of Management Actions
To achieve the TMDLs for Newnans Lake, management actions need to reduce TN and TP from baseline loadings by 74% and 59% respectively. The Basin Working Group will work toward improvements in water quality as a result of implementing management actions in the Newnans Lake watershed.  At this time, the degree of water quality improvement is difficult to predict, as insufficient data are available to determine the effects of reduced nutrient inputs on internal recycling in the lake. Project benefits will be evaluated through data collected during project implementation and implementation of the basin monitoring strategy.  Future research that resolves current unknowns may allow for implementation of additional management actions with greater certainty of the anticipated outcome.  Because of the uncertainty associated with internal recycling, it is not anticipated that the TMDLs for Newnans Lake will be achieved within the first five-year cycle of TMDL implementation.

Lake Wauberg 

Impaired parameters: TN & TP

Lake Wauberg is located in the Central Valley of the Ocklawaha River Basin (Alachua County), approximately eight miles south of Gainesville. Lake Wauberg has a surface area of 248 acres, with a mean depth of 12 feet. Lake Wauberg receives most of its recharge directly from rainfall and the lake discharges to the east through Sawgrass Pond to Chacala Pond (Opper, 1982). Under periods of low or normal water levels, Lake Wauberg, Burnt Pond Marsh, and George’s Pond remain unconnected. The waterbodies may interconnect during periods of extremely high water levels.  

Pollutant Sources and Management Actions

Lake Wauberg has been hypereutrophic since at least 1990, based on TN, TP, and chlorophyll-a data.  From 1990-2000, water quality has been consistently poor, as indicated by a mean annual TSI of 72.3 during this period.  Lakes with a TSI value above 60 are considered to have poor water quality.

Atmospheric deposition is the dominant nutrient source, contributing 65% of both the TN and TP loadings.  The other primary source is onsite wastewater (septic systems), contributing 32.0%% of the TN load and 32.2% of the TP load.  The remaining nutrient loading (3%) is from runoff from natural areas. The Lake Wauberg watershed is largely undeveloped, with limited rural residential and University-owned recreation areas near the lake, all of which rely on onsite systems for wastewater management. Management of onsite wastewater systems is the primary controllable factor for nutrient load reduction in the Wauberg watershed (Table 19).  Details of this project, including the lead entity/project partners, cost and funding source(s), schedule, and anticipated benefits and load reductions (if known) are provided in Table 8.
	Table 19. Planned Projects to Reduce Nutrients
Lake Wauberg

	Nutrient Source
	Management Action Category
	Anticipated Results
	Comments

	Septic Tanks (onsite wastewater)
	Special Studies and Planning Efforts
	Identification of prioritization of locations for onsite wastewater rehabilitation.
	Septic tanks identified as the primary controllable nutrient source for Lake Wauberg;

University of Florida Lake Wauberg South shore facility septic tank upgraded in 2000;
Additional resources may be needed to rehabilitate failing tanks.

	Atmospheric deposition
	None
	---
	Considered an uncontrollable source.


Key Unknowns and Future Studies

No future studies are specifically identified for Lake Wauberg.  However, water quality monitoring will continue in this lake to track trends in water quality changes associated with improved onsite wastewater management.
Anticipated Results of Management Actions
To achieve the TMDLs for Wauberg Lake, management actions need to reduce baseline loadings of TN and TP by 51% and 50% respectively.  As University of Florida, Paynes Prairie Park, and the ACHD continue to work on identifying and upgrading onsite wastewater systems, nutrient inputs to Lake Wauberg should decrease. However, no data are available to quantify anticipated nutrient loading reductions associated with Lake Wauberg management actions. It is not anticipated that the TMDLs for Wauberg Lake will be achieved solely through upgrading onsite wastewater systems. It is estimated that complete removal of onsite wastewater system input to Wauberg Lake will only result in 32% reduction in TN and TP.  

Orange Lake

Impaired parameter: Total Phosphorus (TP)

Orange Lake Watershed is located in southeastern Alachua and northern Marion counties.  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 during drought and heavy rainfall respectively (SJRWMD, 2006).  Major sources of water to the lake include interflow via Camps Canal-River Styx from Newnans Lake and via Cross Creek from Lochloosa Lake; surface runoff from the watershed; and direct precipitation into the lake.  Water flows out of the lake through a sinkhole system located in the southwest part of the lake and 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.

A large portion of the Orange Lake watershed is involved in commercial silviculture activity, with most of this acreage held by several large industrial silviculture operators.  All of these large silviculture operators are participating in the Division of Forestry BMP implementation program mentioned above.

Significant land use changes are not anticipated in the Orange Lake watershed in the next 5-10 years, with the exception of some condominium development and associated land clearing and septic tank installation on the west side of the lake.

Pollutant Sources and Management Actions

Water quality in Orange Lake has been declining since 1985.  Statistically significant decreases in Secchi depth and increases in chlorophyll-a, TN, TP, TSS, and turbidity have been observed since 1985.   Data for trend analysis prior to that date are unavailable. Orange Lake has been hypereutrophic since at least 1999, based on TN, chlorophyll-a, and Secchi depth data.  The mean annual TSI for Orange Lake from 1999-2003 was 77.  Lakes with a TSI value above 60 are considered to have poor water quality. Orange Lake has higher TP and chlorophyll-a concentrations than 75% of the Central Valley region lakes.

Baseline loadings of TP to Orange Lake are 25,732 pounds per year.  Inflow from Newnans Lake via Camps Canal is the most significant TP source in Orange Lake, contributing 37.1% of the TP load (Figure 7).  Together with inflow from Lochloosa via Cross Creek (11.9%), loading from upstream lakes contributes 49% of the TP load into Orange Lake.  Loading from water and wetland areas as well as atmospheric deposition (“uncontrollable” sources) comprises 32% of the TP load into Orange Lake.  In the initial TMDL calculations, 21.5% of the TP load in the Orange Lake watershed was attributed to agricultural land. However, analyses conducted subsequent to the TMDL indicated that nutrient loading from silviculture areas applying appropriate BMPs is roughly equivalent to loads from natural forest land uses. Loading associated with silviculture areas is being managed through participation in the Division of Forestry BMP program. 

 
[image: image7]
The BWG has completed or plans to implement different management actions to reduce or manage the sources of TP to Orange Lake (Table 20).  Management actions proposed for Newnans and Lochloosa will help achieve the necessary TP load reductions that will in turn improve Orange Lake water quality. Details on all projects, including the lead entity/project partners, cost and funding source(s), schedule, and anticipated benefits and load reductions (if known) are provided in Tables 4 through 12. 

	Table 20. Completed and Planned Projects to Reduce Nutrients
Orange Lake

	Nutrient Source
	Management Action Category
	Anticipated Results
	Comments

	Inflow from Newnans Lake via Camps Canal/River Styx 
	See Newnans Lake Management Actions
	Reduce TP inflow from Camps Canal/River Styx
	---

	Silviculture and other agricultural sources 
	Silviculture BMPs
	Reduced nutrient loadings
	All large industrial silviculture operators are participating in the BMP program, covering the majority of silviculture property in the watershed

	
	Agricultural BMPs
	Reduced nutrient loadings
	Rowcrop BMP being implemented; 

BMP manuals for cow/calf, nursery, sod, and equine operations under development.

	
	Land Acquisition
	Minimized future loading increases by controlling future land development
	Example: Longleaf flatwoods preserve

	Water/Wetlands 
	Restoration and Water Quality Improvement Projects
	Reduce nutrient loadings through natural nutrient uptake and attenuation
	---


	Inflow from Lochloosa Lake via Cross Creek 
	Land Acquisition
	Minimized future loading increases by controlling future land development
	Example: Lochloosa Wildlife Conservation Area

	
	Silviculture BMPs
	Reduced nutrient loadings
	All large industrial silviculture operators are participating in the BMP program, covering the majority of silviculture property in the watershed

	
	Agricultural BMPs
	Reduced nutrient loadings
	Rowcrop BMP being implemented; 

BMP manuals for cow/calf, nursery, sod, and equine operations under development.

	
	Special Studies and Planning Efforts
	Better understanding of groundwater nutrient inputs in PLRG and future iterations of the TMDL. 
	Examples: PLRG development, groundwater – surface water interaction study

	Other Identified Sources


	Stormwater permit program Implementation
	Reduced nutrient loadings
	Includes education and outreach and other components of MS4 program implementation

	
	Public Education and Outreach
	
	

	Atmospheric deposition
	None
	---
	Considered an uncontrollable source.


Key Unknowns and Future Studies

A number of unknowns exist related to identifying or better understanding significant external loads of TN and TP; nutrient loads in lake sediment and internal recycling rates. A number of future studies have been identified to improve the scientific understanding of nutrient loadings that will lead to additional management actions. Future studies include:

· PLRG Studies: spatial nutrient loading dynamics, nitrogen fixation, and stormwater nutrient loading.  This research will refine TP source identification outlined in the TMDL.

· Internal recycling rates (i.e., TP movement between lake sediments and the water column).
· Determine benefits of upstream lake restoration. Much of the future research and studies for Newnans Lake will also be applicable to Orange Lake.

· Literature review to document the benefits of aquatic plant management, including options for improving management strategies to promote natural lake functions.

Anticipated Results of Management Actions

To achieve the TMDL of 15,262 pounds/year for Orange Lake, management actions need to reduce TP baseline loadings by 45%. When implemented, all Orange Lake projects outlined in Tables 4 through 12 are expected to decrease TN and TP loadings.  However, the degree of water quality improvement is difficult to predict, as insufficient data was available to quantify TP nutrient reductions from the majority of projects. As the recipient of water from both Lochloosa and Newnans Lake, projects implemented in these two subbasins will also benefit Orange Lake by decreasing nutrient loading through Cross Creek and Camps Canal.  The Basin Working Group expects to see improvements in Orange Lake water quality as a result.  As with Newnans Lake, project benefits will be evaluated through data collected during project implementation and basin water quality monitoring.  
6.0  Monitoring Program

Implementing the management actions contained in this BMAP will lead to water quality improvements.  Indicators of water quality and the anticipated trend in these indicators are shown in Table 21.  As part of the BMAP, the BWG designed a strategy for monitoring water quality based on these indicators as well as measuring pollutant loads in order to determine if improvement is being made.  
Table 21. Anticipated Trends in Core and 
Supplemental Water Quality Indicators

	Core Indicators
	Lakes
	Creeks

	Chlorophyll-a
	Decrease in concentration
	---

	Phosphorus (as P)
	Decrease in concentration
	---

	Nitrogen, Nitrite

    (NO2) and Nitrate

    (NO3) as N
	Decrease in concentration
	---

	Nitrogen, Kjeldahl (TKN)
	Decrease in concentration
	---

	Fecal coliform
	---
	Decrease in concentration

	Supplemental Indicators
	Lakes
	Creeks

	Specific conductance
	Monitored to facilitate interpretation of core indicator trends
	---

	Dissolved oxygen (DO)
	Monitored to facilitate interpretation of core indicator trends
	---

	Alkalinity
	Monitored to facilitate interpretation of core indicator trends
	---

	pH
	Monitored to facilitate interpretation of core indicator trends
	---

	Temperature
	Monitored to facilitate interpretation of core indicator trends
	---

	Color
	Monitored to facilitate interpretation of core indicator trends
	---

	Turbidity
	Monitored to facilitate interpretation of core indicator trends
	Monitored to facilitate interpretation of core indicator trends

	Total Suspended Solids (TSS)
	Monitored to facilitate interpretation of core indicator trends
	Monitored to facilitate interpretation of core indicator trends

	Total organic carbon (TOC)
	Monitored to facilitate interpretation of core indicator trends
	Monitored to facilitate interpretation of core indicator trends


This strategy builds on existing water quality monitoring program commitments made by DEP, the SJRWMD, GRU, Alachua County EPD, and WAV volunteers.  The strategy addresses monitoring design, quality assurance (QA), data management, and data interpretation that measure progress in achieving the TMDLs, while allowing for evaluation and feedback that better refines the monitoring strategy and provides information to better define how to achieve the TMDLs.  The primary and secondary objectives of the monitoring strategy are as follows:

Primary Objectives 
1. Identify and track water quality trends in BMAP waterbodies to determine if water quality standards are being achieved.
2. Where feasible, measure the effectiveness of specific BMPs, in reducing external loadings of target pollutants.
Secondary Objectives
1. Measure reductions in watershed loadings of TMDL target pollutants  

2. Refine understanding of the type and relative magnitude of pollutant loading sources

A network of lake and creek stations representative of the inflow and outflow of each impaired lake will be monitored for the water quality indicators listed in Table 11.  Information provided by the monitoring network will be used for the following purposes:

· Evaluate progress toward achieving objectives

· Demonstrate stakeholder progress toward meeting their individual TMDL obligations

· Facilitate comparisons of water quality before and after BMP implementation

· Inform the selection of future BMPs or management actions to address water quality. 

Data collected by the network are maintained by DEP in a central database available to partners and must meet QA requirements set by DEP.  Additional interagency data comparisons and QA checks will be conducted as practical. 

Observations of water quality conditions and trends will be reported to the BWG and public at least annually as part of the BMAP annual report.  Water quality data will be used to support adaptive management process, assessing projects and identify the need for new actions. A more complete analysis of trends in progress made to achieving designated use will be made on a five-year basis, corresponding with DEP’s watershed management cycle. 
7.0  Tracking and Follow-up Actions 

BMAP implementation will be a long-term process.  Significant unknowns remain regarding nutrient sources for Orange Creek Basin lakes and to a lesser extent bacteria sources for streams. TMDLs established for basin lakes most likely will not be achieved in the near term.  Initial actions taken to identify sources of fecal coliforms bacteria have been more successful.  Identification of bacteria sources using a variety of techniques including detailed microbial source tracking, use of optical brighteners, and field observations has been completed.  

The FWRA provides for flexibility in the implementation of a BMAP by allowing a phased approach.  As a first phase of implementation, the BWG is implementing a project to better evaluate elevated fecal coliforms bacteria in Gainesville Urban Creeks.  The development of PLRGs and results of watershed nutrient source identification projects for Newnans and Lochloosa Lakes by the SJRWMD will aid in characterizing sources of nutrient loadings into those two lakes.  Based on the findings from these and the other studies, the BWG will take appropriate action.
The BWG will track its projects and other implementation efforts and monitor water quality in TMDL waterbodies (through existing water quality monitoring programs) in this first phase, to ensure that the BMAP is carried out and to measure its effectiveness.  The BWG will meet annually to discuss implementation issues, consider new information, and determine other management actions needed for waterbodies that are not projected to meet their TMDLs. 

Each entity responsible for implementing management actions as part of the BMAP will complete an annual report for submittal to the BWG and DEP.  The report will track the implementation status of any management actions listed in the BMAP and document additional management actions undertaken to further the water quality improvements in the basin.  The report will primarily comprise a table of data elements such as the following:

· BMAP project

· Affected area

· Brief description 

· Project start/end

· Project/activity statue

· TP removal estimate

· Project monitoring results

· Comments

The BWG will review the reports once per year to assess progress in meeting the goals of the BMAP.   At its annual meeting, the BWG will also develop follow up steps or modifications to the agreed-on management actions as necessary to achieve the targeted pollutant reductions.  The results from projects implemented to identify sources of nutrients and bacteria will play a particularly critical role in shaping future management actions taken by members of the BWG.

Tracking implementation, monitoring water quality and pollutant loads, and holding periodic BWG meetings to share information and expertise are key components of adaptive management. 

Adaptive management involves setting up a mechanism for making course corrections in the BMAP when circumstances change or feedback mechanisms indicate that a more effective strategy is needed.  The FWRA requires that the plan be revised, as appropriate, in collaboration with basin stakeholders.  All or part of a revised BMAP must be adopted by secretarial order.  Adaptive management measures include the following:

· Procedures to determine whether additional cooperative actions are needed.

· Criteria/process for determining whether and when plan components need to be revised due to changes in costs, environmental impacts, social effects, watershed conditions, or other factors.

· Descriptions of the BWG’s role after BMAP completion.

8.0  Commitment to Plan Implementation

While the BMAP is linked by statute to permitting and other enforcement processes that target individual entities, successful implementation requires that local stakeholders willingly and consistently work together to achieve adopted TMDLs.  This collaboration fosters the sharing of ideas, information, and resources.  The members of the Orange Creek BWG have demonstrated their willingness to confer with and support each other in their efforts.

On a very practical level, BMAP implementation also depends on adequate resources and necessary authorizations.  The management actions contained in the BMAP are either under way or are planned in good faith.  Both current and future actions are contingent on necessary funding and approvals for their initiation and/or continuation.  

BWG members have signed individual statements of commitment to BMAP implementation (Figure 8) or adopted resolutions that will be included as part of the BMAP. Table 22 lists the governments, agencies, and community groups that have made a commitment to implementation of this BMAP. 

Figure 8.  Example Statement of Commitment to BMAP Implementation

2007

Orange Creek Basin Management Action Plan 

Statement of Commitment to plan implementation

The Orange Creek Basin Management Action Plan (BMAP) was finalized as a consensus document on _______, 2007, by authorized representatives of the agencies and organizations listed as members of the Orange Creek Basin Working Group (BWG).  

The signatories of the BMAP agree that, as applicable to their organizations and agencies total maximum daily load allocation, their organizations and agencies will:
· Continue to use an equitable and cost effective coordinated comprehensive watershed management approach that applies the best available science to achieve TMDL-related pollutant load reductions and water quality improvements. 

· Seek the necessary approvals and funding to implement the consensus management actions identified in the BMAP, and implement those actions as required approvals and funding are secured.

· Pursuant to the process agreed upon by the BWG, track the implementation of management actions for which they are responsible to assure that the BMAP is carried out. 

· Inform DEP and the BWG of any permanent obstacles to carrying out management actions for which they are responsible, including technical, funding, and legal obstacles.

· Conduct water quality monitoring according to the monitoring strategy approved by the BWG.

· Continue to communicate and coordinate actions and funding across agencies and programs with regard to BMAP implementation. 

Agency/Organization:   ___________________________________________

Authorized Name/Title (print):  ____________________________________ 

Table 22.  Signatories:

	Entity
	Signatory
	Title
	Date

	Alachua County Environmental protection department

	
	
	

	Alachua county Public works
	
	
	

	alachua County Health Department
	
	
	

	Alachua County environmental protection advisory committee
	
	
	

	City of Gainesville
	
	
	

	Marion County
	
	
	

	Gainesville water management committee
	
	
	

	Gainesville regional utilities
	
	
	

	Town of Mcintosh
	
	
	

	Florida department of environmental protection

· Northeast district

· Paynes Prairie Preserve

· aquatic plant management
	
	
	

	Florida department of transportation
	
	
	

	Florida fish and wildlife conservation commission
	
	
	

	Florida department of agriculture and consumer services

· Division of Forestry

· Office of Agricultural Water Policy
	
	
	

	florida department of Health
	
	
	

	St. Johns River Water 

  Management District
	
	
	

	University of florida
	
	
	

	Sierra club 
	
	
	

	Women for wise growth
	
	
	

	sustainable alachua county
	
	
	

	Florida Forestry association
	
	
	

	Private sector – brown & cullen, inc.
	
	
	

	Plum Creek
	
	
	

	Rayonier
	
	
	


Management Actions
Introduction 

The management actions for the impaired water bodies are summarized by management type in Tables 4 though 12. Each table contains descriptions of projects, identifies project partners, identifies anticipated load reductions (where practical) from implementing the management actions, and estimated costs to implement the project.  The management actions in the tables are organized by watershed or waterbody.  This section also includes discussion of the quantification of nutrient and fecal coliforms loads and the cost of BMAP implementation. 
Quantifiable Nutrient Load Reductions 

The management actions presents the net estimated load reductions expected from selected management actions.  These represent the subset of management actions that were quantifiable.  The vast majority of management actions considered to be effective in managing nutrient loads (e.g., public education regarding fertilizer use) are not included in these load reduction estimates, as quantitative load reduction values were not available.  As future management actions are implemented, load reductions will be quantified to the extent that data are available. 
Quantifiable Fecal Coliform Bacteria Load Reductions 

Management actions proposed in this BMAP to decrease coliform loads to urban creeks (e.g., public education regarding pet waste management) are not conducive to quantitative load reduction estimates.  As such, the benefits of coliform management actions were largely evaluated on a qualitative basis.  
BMAP Implementation Costs

Project cost information was included with each project.  Where the cost of a project could not be adequately defined, it is indicated as unavailable in the tables. Certain types of projects (such as nonstructural BMP implementation, land acquisition, maintenance) do not easily lend themselves to a full accounting of costs for the waterbody addressed by the project.  In the case of BMP implementation and land acquisition some of the true cost of implementation is carried by private landowners and is not readily available, or involves in-kind service, or the transactions are still ongoing and the complete cost is still not known.  Other costs for maintenance and operation activities are generally not accounted for on an individual waterbody basis, but rather cover larger areas, as indicated in the tables, including many waterbodies.  Similarly some special study projects are not fully developed and final costs are not known at this time.

Insert Tables 4 through 12
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Figure 5.  Baseline Total Nitrogen Loading to Newnans Lake





Figure 6.  Baseline Total Phosphorus Loading to Newnans Lake





1996-2000 total  - 25,732 lbs/yr





(TMDL is 10,924 lbs/yr)





Developed area





(447 lbs/yr)





Water/wetland





(1,399 lbs/yr)





Agriculture





(209 lbs/yr)





Forest/rural





(329 lbs/yr)





Rangeland





(95 lbs/yr)





Atmospheric 





deposition 





(3,197 lbs/yr)





  Hatchett Creek





(4,259 lbs/yr)





  Little Hatchett Creek





(1,424 lbs/yr)





Septic tanks





(108 lbs/yr)





Seepage/groundwater





(540 lbs/yr)





Internal recycling





(13,478 lbs/yr)





Figure 7.  Baseline Total Phosphorus Loading to Orange Lake
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Figure  4.  Baseline Total Nitrogen Loading to Alachua Sink
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