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2007 orange creek basin management action plan addressing the 2003 tmdls
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 does not address all  water quality concerns in the basin but 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) have been 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 outcome of the BMAP process in the Orange Creek Basin has been the unprecedented level of local stakeholder participation and commitment. The BMAP process fostered positive communication and cooperation among basin stakeholders and together they identified creative solutions to complex water pollution issues, and are taking decisive steps toward realizing those solutions. These successful collaborations on behalf of the lakes and streams would have been less likely without TMDLs and the BMAP process.
Signatories to this BMAP share a common goal - restoring the designated uses of impaired waterbodies in the Orange Creek Basin.  With the exception of Alachua Sink, the current state of knowledge does not provide sufficient detail to select the most effective strategies for restoration of BMAP waterbodies. The lack of detailed source information requires that the BMAP be implemented in a phased manner.  The first phase will require further identification of potential sources and formulation of effective strategies to address them.  However, the projects identified in this BMAP will help identify some pollutant sources and address the reduction of discharges of nutrients and coliforms to impaired waterbodies.   With this strategy, Orange Creek BMAP stakeholders are being prudent  to not expend resources for projects with uncertain outcomes, while actively seeking information needed to identify and  evaluate  the potential effectiveness of future projects.   
Basin stakeholders have identified additional projects that could result in further reductions in nutrient and bacteria loadings. These projects are in various stages of development with most are not yet approved, funded, designed, and/or permitted. Because these projects are under development, they are not identified in the adopted BMAP, but are briefly described in the BMAP supporting documentation.  Implementation of these projects is an important priority for the Basin stakeholders.
AP.1.  Background

The Orange Creek BMAP has been developed as part of DEP’s Total Maximum Daily Load (TMDL) Program (authorized as part of the Florida Watershed Restoration Act [FWRA] [Chapter 403.067, [F.S.]).  DEP implements the act using a watershed management approach.  This approach applies DEP’s five-year rotating basin cycle.  Each year of the cycle represents a different phase of the basin rotation cycle, which includes 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, five-phase cycle, a new cycle begins for each group of basins.

The Orange Creek Basin is located primarily in Alachua County but does include a portion of northern Marion County.  It also includes a significant part of the City of Gainesville.  The BMAP addresses the following waterbodies:

· Lakes: Newnans, Orange, and Wauberg
· Streams: Hogtown, Hatchett, Sweetwater, Tumblin
· Alachua Sink

AP.2.  Total Maximum Daily Loads

Total maximum daily loads (TMDLs), which DEP adopts by rule, establish the maximum amount of specific pollutants that a waterbody can assimilate while maintaining water quality standards, which include designated uses.  All surface waters (including wetlands) 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 are water quality targets, based on state water quality standards, for waterbodies that DEP has identified as impaired for specific pollutants (such as total nitrogen [TN], total phosphorus [TP], fecal coliforms, mercury, 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 and still maintain its Class III designated use and criteria (the TMDL), and identifies the corresponding pollutant reduction needed to achieve the TMDL.

Nine waterbodies in the basin did not meet their designated use and were verified as impaired.  TP, TN, and fecal coliforms bacteria were identified as the primary pollutants causing impairment. What do you want to do about total coliforms? 
In 2003, DEP adopted TMDLs for seven of the impaired waterbodies in the Orange Creek Basin and adopted the Alachua Sink TMDL in 2006.  Table I lists the adopted TMDLs.  The following eight waterbodies are addressed by this BMAP:
· Orange Lake,

· Newnans Lake,
· Lake Wauberg,
· Hogtown Creek,
· Hatchett Creek,
· Sweetwater Branch,
· Tumblin Creek, and
· Alachua Sink

A TMDL was also developed for iron in Hatchett Creek.  However, this impairment is considered to be the result of a natural condition.  As such, it is minimally addressed in this BMAP. management actions for iron are not proposed in this BMAP.
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A TMDL was drafted for Lake Lochloosa, but adoption of the Lake Lochloosa TMDL wasdeferred due to the lack of detailed 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 into Lake Lochloosa, because of the potential  improvement in water quality that could be afforded to Orange Lake.  However, these projects are not included in this adopted BMAP because the nutrient TMDL for Lake Lochloosa (WBID 2738A) has not been adopted.  Background information and management actions are described in the BMAP supporting document

.  BWG members agree that Lake Lochloosa is impaired by elevated nutrients and fully intend to implement actions outlined in the supporting documentation for Lake Lochloosa.
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 in the basin and will be developing additional TMDLs.  Monitoring emphasis is placed on those waterbodies needing additional data to confirm suspected impairments.
Table  AP.1.  TMDLs in the Orange Creek Basin

	Waterbody/

WBID
	Parameter
	TMDL Baseline Loading
	TMDL
	WLA (Wastewater)
	WLA 

(NPDES STORMWATER)
	LA
	Percent Reduction

Needed

	Newnans Lake
	
	(lbs/year)
	(lbs/year)
	(lbs/year) 
	(lbs/year or % reduction)
	(lbs/year or % reduction)
	

	2705B

2705B
	TN
	315,510
	85,470
	3,104
	N/A
	82,366
	74%

	
	TP
	25,732
	10,924
	10.538
	N/A
	10,538
	59%

	Orange Lake
	
	
	
	
	
	
	

	2749A
	TP
	27,889
	15,262
	N/A
	N/A
	15,262
	45%

	Lake Wauberg
	
	
	
	
	
	
	

	2741

2741
	TN
	4,064
	2,062.4
	N/A
	N/A
	2,062.4
	51%

	
	TP
	748
	374
	N/A
	N/A
	373.7
	50%

	Alachua Sink
	
	
	
	
	
	
	

	2720A
	TN
	462,550
	256,322
	
	
	
	45%

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

	2688
	Iron
	52
	35.91
	5.6
	N/A
	30.31
	30.8%

	
	
	(counts/day)
	(counts/day)
	
	
	
	

	
	Total Coliform
	1.40E + 12
	5.93E + 11
	N/A
	N/A
	5.93E + 11
	62.2%

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

	Hogtown Creek
	
	
	
	
	
	
	

	2698
	Fecal Coliform
	1.7E + 11
	8.11E + 10
	N/A
	51%
	8.11E + 10
	51%

	
	
	1,633/100ml
	800/100ml
	
	
	
	

	Tumblin Creek
	
	
	
	
	
	
	

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

	
	Total Coliform
	26,667/100ml
	2,400/100ml 
	N/A
	91%
	91%
	91%

	SW Branch
	
	
	
	
	
	
	

	2711
	Fecal Coliform
	2,667/100ml
	800/100ml
	2.27E + 11
	70%
	70%
	70%


AP.3.  BMAP Process
The BMAP development 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 created to address water quality problems.  Examples of local initiatives are the Gainesville Clean Water Partnership and Orange Creek Basin Surface Water Improvement and Management Program.
An important outcome of the BMAP process in the Orange Creek Basin has been an unprecedented level of stakeholder participation and commitment.  The BMAP process in the Orange Creek Basin fostered positive communication and cooperation among basin stakeholders to put aside long standing differences and find common ground.  Creative solutions to complex water pollution issues were identified and the BWG members are taking decisive steps toward realizing those solutions. These successful collaborations on behalf of the lakes and streams would have been less likely without TMDLs and the BMAP process.
AP.3.1.  Stakeholder Involvement


Stakeholder involvement is essential to develop, gain support for, and secure commitments to implement the BMAP.  DEP invited stakeholders to participate in the Orange Creek BMAP development process and encouraged public participation to the greatest practicable extent.  Table AP.2 summarizes the Orange Creek BWG structure, membership, and citizen involvement efforts.

BWG members and DEP held #### noticed public meetings in the basin to discuss and receive comments during the planning process. In addition, the BWG and DEP held individual briefings with the following groups:
· Gainesville Water Management Committee & Alachua County Environmental Protection Advisory Committee (July 2006)

· East Side Garden Club (INSERT DATE)
· INSERT OTHERS
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 nearly monthly on the first Thursday of the month from October 2004 through June 2007 with subsequent meetings on September  , 2007,  October , 2007, 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 AP.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 held on the first Thursday of the month from October 2004 through June 2007 with subsequent meetings held on:
	· 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 attend 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


AP3.2.  Allocations

The objective of a TMDL is to provide a basis for allocating acceptable loads among the known pollutant sources in a watershed, so that appropriate control measures can be implemented and meaningful progress made toward achievement of these TMDLs..  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.

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 “detailed” allocation to specific point sources and specific categories of nonpoint sources must be established in the BMAP.  The FWRA further states that the BMAP may make detailed allocations to individual “basins” (i.e., sub-basins) or to all basins as a whole, as appropriate.  Both initial and detailed allocations must be determined based on a number of factors listed in the FWRA, including cost-benefit, technical and environmental feasibility, implementation 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.  Therefore, the “detailed” allocation chosen was to all sub-basins as a whole, based on the following considerations:

· There are only two major point sources in the Basin, as defined in the TMDL wasteload allocations: domestic wastewater (GRU) and municipal stormwater.  This division is  adequately reflected in the TMDL initial allocations.    
· Uncertainty about the sources for  both coliforms and nutrient TMDLs 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 TMDLs, would be too speculative and time-consuming.
· The St. Johns River Water Management District  is developing Pollutant Load Reduction Goals  that may provide additional information on sources and allowable loadings.
· Although they have independent permit responsibilities, the inter-connectedness of local government and DOT stormwater  infrastructure allows the local MS4 permittees to cooperate closely on implementation of their permit responsibilities.  The complexity of calculating more detailed allocations among the City of Gainesillve, FDOT, and Alachua County would demand time and effort that would delay plan development without benefiting the outcome.
The BWG preferred to work cooperatively to identify the projects and activities that would most effectively achieve load reductions.  Some of these activities involve additional research to identify and target pollutant sources, to ensure cost-effective solutions.   

AP.3.3.  Orange Creek Basin Management Action Plan

This section provides significant information on the types of management actions being implemented by the BWG members.  The Orange Creek BMAP represents the collaborative effort of local stakeholders in the basin to identify current and planned management actions to achieve the TMDLs for 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 and current sources and an estimate of future loads associated with population growth and associated land use changes in the basin.  The range of management actions identified includes activities such as the following:

· Stormwater Retrofits 

· Paving and drainage upgrades

· Failing infrastructure replacement and improvement

· Sediment and debris collection boxes (baffle boxes)

· Wastewater Infrastructure Management 

· Slip lining of pipes

· Elimination of cross-connections

· Urban Structural Best Management Practices (BMPs) 

· Stormwater management systems

· Urban Nonstructural BMPs 

· Street sweeping

· Cleaning baffle boxes and other infrastructure maintenance

· Cleaning up pet waste

· Education and outreach

· Ordinances and Land Development Regulations (LDRs) 

· Development guidelines

· Septic tank ordinances

· Local stormwater rules 

· Education and Outreach 

· Watershed Action Volunteers (WAV) Program

· Expansion of Community Based Social Marketing approaches
· Agricultural BMPs 

· Crop rotation

· Filter strips

· Continued implementation of the Silviculture Best Management Practices program
Tables AP.4 through AP.12 at the end of this document include specific information on individual projects implemented by BWG members.  A summary of the net estimated nutrient load reductions for each of the impaired lakes is also included, as well as an estimate of the cost of implementation.  Information on quantitative nutrient load reductions associated with proposed management actions was unavailable for the vast majority of projects in this BMAP.  Quantitative estimates of coliform reductions associated with management actions were unavailable.
Quantifiable Nutrient Load Reductions 
Table AP.13 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.  
Table  AP.13.  Summary of Net Estimated Reduction in Nutrient Loadings to TMDL Lakes in the Orange Creek Basin After BMAP Implementation
INSERT
Quantifiable Coliform 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.
Cost of BMAP Implementation

The estimated cost of the management actions included in the Orange Creek BMAP totals more than $### million.  Funding sources range from local stormwater fees to regional and state cost-share grants.  BWG members will explore new opportunities for funding assistance as part of BMAP follow-up.  This estimate does not include a cost estimate for the implementation of DACS programs.

Specific Management Actions Included in the BMAP

Tables AP.4 through AP.12 summarize 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 efforts; education and outreach efforts; and basic stormwater management program implementation.  The tables are extensive and are inserted at the end of the document.
Many of the projects that members of the BWG identified for incorporation in the BMAP were part of their 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 AP.13A and AP.13B list the projects. 

Studies undertaken by DEP to investigate the influence of ground water inputs into Orange, Newnans, and Lochloosa Lakes and extensive microbial source tracking activities by 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 are also beneficial projects greatly 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 is or will be taken to educate, implement, and verify compliance by private land owners for these BMPs.

Table AP.4A.  Structural BMPs—Quantifiable Load Reductions

Table AP.4B.  Structural BMPs—Load Reductions Not Currently Quantified

Table AP.5.  Agricultural BMPs

Table AP.6.  Restoration and Water Quality Improvement Projects

Table AP.7.  Regulations, Ordinances, and Guidelines

Table AP.8.  Special Studies and Planning Efforts

Table AP.9.  Education and Outreach Efforts

Table AP.10.  Basic Stormwater Management Program Implementation

Table AP.11.  Land acquisition for conservation

Table ap.12. wastewater infrastructure maintenance

	Table AP.13A.  Projects proposed for adoption by BWG members as a result of the Basin TMDLs.

	Project Number – Project Name
	WBID
	Waterbody Name
	Project Description
	Lead Entity
	Completion Date
	Project Cost
	Project Partner

	LOCH01 - Development of Pollutant Load Reduction Goals (PLRGs) for Lochloosa Lake
	2738A; 2754
	Lochloosa Lake; Cross Creek
	Development of science-based estimates of nutrient (N and/or P) external load reductions needed to restore lakes to state water quality standards
	St. Johns River Water Management District
	preliminary PLRG  2008/final 2009
	$1,000,000 
	

	NEW09 - Nutrient Loading Estimation during Storm Event
	2688; 2705B; 2728
	Newnans Lake; Lochloosa Lake
	This study will measure nutrient loading into Newnans Lake and Lochloosa Lake via five tributaries during storms.
	St. Johns River Water Management District
	Sep-08
	$198,100 
	

	NEW10 - Spatial Nutrient Loading Dynamics in the Newnans Lake Watershed
	2688; 2705B; 2728
	Newnans Lake
	To determine external sources of nutrient contributing to Newnans Lake.
	St. Johns River Water Management District
	Sep-08
	$151,000 
	

	OR01 - Development of Pollutant Load Reduction Goals (PLRGs) for Orange Lake
	2749
	Orange Lake
	Development of science-based estimates of nutrient (N and/or P) external load reductions needed to restore lakes to state water quality standards.
	St. Johns River Water Management District
	preliminary PLRG  2008/final 2009
	$1,000,000 
	

	NEW01 - Development of Pollutant Load Reduction Goals (PLRGs) for Newnans Lake
	2705B
	Newnans Lake
	Development of science-based estimates of nutrient (N and/or P) external load reductions needed to restore lakes to state water quality standards
	St. Johns River Water Management District 
	preliminary PLRG 2007; final 2008
	$1,000,000 
	

	HOG15 - Evaluation of Residential Septic Tanks Systems along Hogtown and Possum Creeks
	2698
	Hogtown Creek
	Includes identifying parcels with septic tanks, conducting soil borings to check water table, fecal coliform analyses, with a full-time temporary OPS position (one year).
	Alachua County Health Department, Environmental Health Section
	Sep-05
	$100,000
	

	WAU01 - Evaluation of Septic Tanks Systems surrounding Lake Wauberg
	2741
	Lake Wauberg
	Includes identifying parcels with septic tanks, conducting soil borings to check water table, and sample for nutrients.   
	Alachua County Health Department, Environmental Health Section 
	Sep-05
	$15,000
	

	LOCH07 - Ground Water -Surface Water Interaction Study Lake Lochloosa Area, Alachua and Marion Counties, Florida
	2749; 2738A
	Orange Lake; Lochloosa Lake
	Study examined ground water pathways through which nutrients enter Lakes Lochloosa and Orange.
	DEP
	Mar-07
	
	

	NEW08 - Ground Water-Surface Water Interaction Study, Newnans Lake
	2705B
	Newnans Lake
	Proposed study to examine ground water pathways through which nutrients enter Newnans Lake.
	DEP
	2008
	
	

	OCB01 - Community Based Social Marketing Workshop
	HUC 03080102
	Orange Creek Basin
	Three day workshop composed of 1 day Introductory Workshop and 2 day Advanced Workshop to teach principles of social marketing and how to foster sustainable behavior.
	Sustainable Alachua County; DEP; City of Gainesville; Alachua County
	January 17-19, 2007
	$25,000
	


Table AP.13B.  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
	Project Description
	Lead Entity
	Completion Date
	Project Cost
	Project Partner

	NUTRIENT03 - Silviculture BMP Implementation and Compliance
	2749; 2738A; 2754; 2705B
	Orange Lake; Newnans Lake; Lochloosa Lake; Cross Creek
	Best Management Practices for silviculture applied to industrial, public, and private lands. Silviculture BMP implementation and compliance.
	Department of Agriculture and Consumer Services, Division of Forestry
	On-going
	
	SJRWMD; Private landowers

	OR06 - Equine BMPs
	2749
	Orange Lake
	Horse Farm BMP implementation and effectiveness verification
	Department of Agriculture and Consumer Services, Agricultural Water Policy
	BMPs projected for adoption by June 2008.  Other activities to follow on an ongoing basis.
	Part of OAWP BMP program costs
	Private landowners

	 - Cow/Calf BMPs
	2749
	Orange Lake
	Cow/Calf BMP implementation and effectiveness verification
	Department of Agriculture and Consumer Services, Agricultural Water Policy
	BMPs projected for adoption by June 2008.  Other activities to follow on an ongoing basis.
	Part of OAWP BMP program costs
	Private landowners

	AS04 - Expanded Nutrient Monitoring Alachua Sink
	2720A
	Alachua Sink
	Expanded nutrient monitoring of Alachua Sink.
	Alachua County Environmental Protection Department
	Sep-04
	$5,600
	

	BACTERIA02 - Fecal Coliform Source Assessment
	2718A; 2711; 2698
	Tumblin Creek; Sweetwater Branch; Hogtown Creek
	Fecal coliform source assessment using expanded microbiological sampling and selected microbial source tracking (MST) techniques.
	Alachua County Environmental Protection Department
	Sept-07
	$15,000
	Alachua County, City of Gainesville, FDOT, District 2 (Gainesville Clean Water Partnership)

	BACTERIA03 - Coliform Wet and Dry Season Assessment
	2718A; 2711; 2698
	Tumblin Creek; Sweetwater Branch; Hogtown Creek
	Assessment of wet and dry season fecal coliform concentrations in the surface waters at selected stations.
	Alachua County Environmental Protection Department
	Jul-07
	$5,000
	Alachua County, City of Gainesville, FDOT, District 2 (Gainesville Clean Water Partnership)

	BACTERIA04 - Expanded Fecal Coliform Bacteria Monitoring
	2718A; 2711; 2698
	Tumblin Creek; Sweetwater Branch; Hogtown Creek
	Expanded baseflow fecal coliform monitoring to better identify stream segments with high bacterial counts.
	Alachua County Environmental Protection Department
	on-going
	$10,000
	

	BACTERIA06 - Optical Brighteners
	2718A; 2711; 2698
	Tumblin Creek; Sweetwater Branch; Hogtown Creek
	Optical brightener and fecal coliform analyses throughout the watershed for illicit discharge detection.
	Alachua County Environmental Protection Department
	May-06
	$3,000
	Alachua County, City of Gainesville, FDOT, District 2 (Gainesville Clean Water Partnership)

	HAT01 - Expanded Coliform and Iron Monitoring
	2688
	Hatchett Creek
	Additional monitoring to better define spatial distribution of coliform bacteria.  Collect samples on a monthly basis throughout the watershed at an estimated 8 sites.
	Alachua County Environmental Protection Department 
	Dec-06
	$5,000
	Alachua County, City of Gainesville, FDOT, District 2 (Gainesville Clean Water Partnership)

	SWT18 - Expanded Nutrient Monitoring Sweetwater Branch
	2711
	Sweetwater Branch
	Expanded nutrient monitoring of Sweetwater Branch.
	Alachua County Environmental Protection Department 
	Sep-04
	$5,600
	


Evaluating Fecal Coliform Bacteria Sources in Urban Creeks

As a direct result and the first phase of BMAP implementation, the BWG is implementing a project to better evaluate high levels of fecal coliforms bacteria in Gainesville Urban Creeks. The goal of this project is to provide more detailed investigations into sources of elevated fecal coliforms bacteria at specific locations in the urban creek watersheds. This is a collaborative effort between DEP, GRU, Alachua County, City of Gainesville, and Alachua County DOH with the expected result of closer coordination and collaboration between agencies to identify problems and to take corrective actions.
Efforts by Local Governments
Local governments in the Orange Creek Basin implement jurisdiction-specific projects and work cooperatively to implement water quality improvement projects.  Jurisdiction-specific efforts include land acquisition, development regulations, construction of structural stormwater management facilities, and other projects. 

Cooperative efforts unique to the Basin include the Gainesville Clean Water Partnership.  This Partnership provides the foundation for public outreach, best management practice implementation, facility inspections, and other pollution prevention programs.
Efforts by the St. Johns Water Management District
The SJRWMD is currently developing Pollutant Load Reduction Goals (PLRGs) for Newnans, Lochloosa and Orange Lakes. The Orange Creek Basin is a priority for protection and restoration of water quality and aquatic habitats under the District’s Surface Water Improvement and Management (SWIM) program. 

PLRGs are science-based estimates of nutrient (nitrogen and/or phosphorus) load reductions needed to restore these lakes to state water quality standards. PLRG development integrates water-quality data, diagnostic studies, and hydrologic modeling to estimate target nutrient concentrations that will restore water quality. Models are used to predict nutrient load reductions needed to meet targets and restore water quality. 

PLRGs will provide additional information on the contribution of various sources of nutrients, from external loading as well as internal recycling. Data on sources of nutrients should assist stakeholders in evaluating the progress of BMAP implementation, and in identifying areas where future load-reduction projects are needed. Finally, PLRG data will assist FDEP in refinement of existing TMDLs for Newnans and Orange Lakes, and in the development of a TMDL for Lochloosa Lakes.





Efforts by the Department of Agriculture and Consumer Services (and Private Agricultural Producers)

In addition to the specific management actions identified in the BMAP, nutrient reduction efforts are also achieved by the implementation of agricultural BMPs throughout the basin.  Through the Office of Agricultural Water Policy (OAWP), DACS develops, adopts, and implements agricultural BMPs to improve water quality and water conservation.  DACS has adopted by rule BMPs that target the following operations in the basin:

· Container Nurseries (Interim Measure, Chapter 5E-1.023, , F.A.C.)

· Vegetable and Aagronomic Crops (Chapter 5M-8, F.A.C.)

· 
The OAWP’s BMP implementation role involves assisting agricultural producers in selecting, funding, and maintaining BMPs.  OAWP staff and service providers work with producers to submit Notices of Intent (NOIs) to implement BMPs that identify the measures appropriate for their operations.  Service providers also give technical assistance to producers and help implement cost-share programs that leverage regional, state, and federal funds. 

Although DACS’ BMP program is nonregulatory, Subsection 403.067(7)(b), F.S., requires that nonpoint pollutant sources (such as agriculture) included in a BMAP demonstrate compliance with pollutant reductions established to meet a TMDL, either by implementing BMPs or conducting water quality monitoring prescribed by DEP or a water management district.  

· The silviculture industry has also been proactive in the implementation of BMPs on industrial silviculture operations. Silviculture BMPs were established in the mid-1970s in response to the Clean Water Act, and revised most recently in 2004.  These BMPS are minimum standards for protecting and maintaining water quality and wildlife habitat during forestry activities. These efforts are encouraged and tracked by the DACS Division of Forestry.  Silviculture BMPs were adopted by Chapter 5I-6.002, F.A.C.

Estimates of Future Loadings from Growth and Future Management Actions
As mentioned above, nutrient and coliform loadings associated with future growth were considered as part of the BMAP.  Although insufficient information was available to quantify the pollutant loading associated with future growth in the Basin, stakeholders are taking steps to decrease the impact of future population growth. The management actions considered by stakeholders also included 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.  Stakeholders intend to continue promoting low impact development principles, programs, and incentives to limit pollutant loads associated with new development. 
DACS also plans to address future agricultural loadings.  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 its efforts to sign up cow/calf and equine producers for BMP implementation in the Orange Creek Basin.  Field staff will meet with producers and producer organizations to inform them of existing and new BMP programs and opportunities for cost-share, and to assist them with BMP selection, NOI submittal, and BMP implementation.  
· 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 NOIs.
· Provide or participate in training and educational opportunities for producers regarding BMP implementation and its importance to water quality, particularly TMDLs.
· 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.
· By the end of 2008, and annually thereafter, provide to the Orange Creek Basin Working Group (BWG) an inventory of NOIs in the basin by BMP program, showing acreages, or other applicable reporting metrics, and key BMPs being implemented.

· By the end of 2012, report to the BWG on:

· The findings of any cow/calf, equine, or other BMP effectiveness projects relevant to the basin being conducted by or in partnership with the OAWP.

· The results and progress of any BMP implementation assurance programs being conducted by the OAWP in the basin.

· 
· 
· 
· Continue implementation of the silviculture BMP program, including outreach for non-industrial silviculture landowners and other education efforts..
· 
· 
Projects Under Development

Stakeholders have identified additional projects that could result in significant reductions in nutrient loading. These projects are in various stages of development. Most are not yet either approved, funded, designed, or permitted. Because these projects are under development, they are not proposed in the adopted BMAP but are briefly described in the full BMAP. 

One project under development warrants mention in this document because its implementation, if it is funded and permitted, should result in a highly significant nitrogen load reduction into Alachua Sink in Paynes Prairie Preserve State Park. The Sweetwater Branch/Paynes Prairie Sheetflow Restoration project will be designed to fully meet the TMDL load reductions for nitrogen required of the City of Gainesville. This project was initiated four years ago at the start of the TMDL development process for Alachua Sink. It has successfully progressed largely due to the impetus provided by TMDL requirements and the BMAP process. Similar projects proposed over the past two decades to reduce nutrient discharge from Sweetwater Branch onto Paynes Prairie were not pursued, lacking such an incentive.  
Sweetwater Branch/Paynes Prairie Sheetflow Restoration Project

The Sweetwater Branch/Paynes Prairie Sheetflow Restoration project represents the culmination of focused efforts from a partnership of organizations including the Florida Department of Environmental Protection Division of Recreation and Parks (FDEP), SJRWMD, City of Gainesville Public Works Department, Gainesville Regional Utilities, and Florida Department of Transportation.  

For over a century, the Prairie has been receiving pollution from the urbanized areas of the City of Gainesville and Alachua County.  The Prairie has also been impacted by past agricultural practices, wetland draining and flow channelization of Sweetwater Branch, a natural stream that receives stormwater runoff and treated wastewater effluent from the Gainesville urbanized area and subsequently flows into Paynes Prairie State Park.  Alachua Sink, a natural lake located within Paynes Prairie, is an impaired water body and part of the Orange Creek BMAP.  The proposed Sweetwater Branch/Paynes Prairie Sheetflow Restoration project provides a unique opportunity to reduce excessive nitrogen loading to Alachua Sink, while providing multiple additional benefits.  This project will restore over 1,300 ac of formerly impacted wetlands in PPPSP, achieve regulatory TMDL requirements for the City of Gainesville, provide protection of the Floridan Aquifer, and offer outstanding wildlife habitat and opportunities for public recreation and wildlife viewing.  
AP.4.  Monitoring Program

As part of the BMAP, the TWG designed a strategy for monitoring water quality and measuring pollutant loads.  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 techniques 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 AP.14.  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. 

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.  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.

Table AP.14.  Core and Supplemental Water Quality Indicators

	Core Indicators


	Lakes
	Creeks

	Chlorophyll-a
	X
	

	Phosphorus (as P)
	X
	

	Nitrogen, Nitrite

    (NO2) and Nitrate

    (NO3) as N
	X
	

	Nitrogen, Kjeldahl (TKN)
	X
	

	Fecal coliform
	
	X

	Supplemental Indicators


	Lakes
	Creeks

	Specific conductance
	X
	

	Dissolved oxygen (DO)
	X
	

	Alkalinity
	X
	

	pH
	X
	

	Temperature
	X
	

	Color
	X
	

	Turbidity
	X
	X

	Total Suspended Solids (TSS)
	X
	X

	Total organic carbon (TOC)
	X
	X


AP.5.  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 technigues 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.  
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.

AP.6.  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 AP.1) or adopted resolutions that will be included as part of the BMAP. Table AP.15 lists the governments, agencies, and community groups that have made a commitment to implementation of this BMAP.

Figure AP.1.  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 AP.15.  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
	
	
	


Table AP.4A.  Structural BMPs—Quantifiable Load Reductions

(to be inserted)

Table AP.4B.  Structural BMPs—Load Reductions Not Currently Quantified

(to be inserted)

Table AP.5.  Agricultural BMPs

(to be inserted)

Table AP.6.  Restoration and Water Quality Improvement Projects

(to be inserted)

Table AP.7.  Regulations, Ordinances, and Guidelines

(to be inserted)

Table AP.8.  Special Studies and Planning Efforts

(to be inserted)

Table AP.9.  Education and Outreach Efforts

(to be inserted)

Table AP.10.  Basic Stormwater Management Program Implementation

(to be inserted)

Table AP.11.  Land Acquisition for Conservation

(to be inserted)

Table AP.12  Wastewater Infrastructure Maintenance

(to be inserted)









�


�Should they be adopted as projects for Orange Lake?


�Who signs for Alachua County?
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