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Results of this project will find direct and immediate application in the following FDEP 319(h) Priority Water Bodies where cattle ranching on south Florida flatwoods and wetlands soils is a significant land use:

NEP:

Charlotte Harbor

UWA:

Caloosahatchee River



Peace River



Kissimmee River 



Taylor Creek



Southeast Florida Coast (northern portions)

SWIM:
Lake Okeechobee/Kissimmee River




Charlotte Harbor


TMDL:
Lake Okeechobee




Kissimmee River




Taylor Creek





Peace River




Fisheating Creek

WATERSHED RESTORATION ACTION STRATEGY: 


The above listed south Florida watersheds (Florida DEP 319(h) Priority Water Bodies) each has cattle ranching as a major land use in all or a portion of its basin.  Collectively these watersheds constitute the majority of lands in south central Florida from south of the Bradenton-Merritt Island line down to the Ft. Myers – West Palm Beach line.  Any efforts to improve nonpoint source nutrient runoff in this region will have to address BMPs for cattle ranching.


Some of the priority TMDL basins programs have implemented tributary monitoring programs to document the nutrient and other non-point source pollutant loads derived from predominantly agricultural lands.  Subsequent TMDL plans in these areas will require BMPs and education programs specifically targeted at cattle ranching.  This project will deliver tools and programs meeting that specific need.
ESTIMATED POLLUTANT LOAD REDUCTION:


It is premature to estimate load reductions from this project at this time.  However, results of this project will provide a means to estimate the phosphorus load reduction that can be expected from implementing the Water Quality BMPs summarized in the cow-calf BMP manual recently published by the Florida Cattlemen’s Association.

PROJECT OBJECTIVES: 
a) To demonstrate and determine the efficacy of Water Quality Best Management Practices (BMPs) (including the use of soil amendments to increase phosphorus retention) for reducing phosphorus loads to Lake Okeechobee from cow-calf operations in the Okeechobee basin.

b) To communicate these BMPs to beef cattle ranchers through extension publications or other appropriate mechanisms.  

c) To evaluate the ability of the Beef Cattle Management Decision Support System BRADAS and the watershed assessment model EAAMOD-WAM, or other hydrologic model(s) mutually agreed upon by UF/IFAS and the interagency committee, to simulate the water quality effects of the demonstrated BMPs.

PROJECT DESCRIPTION: 

Lake Okeechobee is a large, multi-functional lake located at the center of the Kissimmee-Okeechobee-Everglades aquatic ecosystem.  The lake provides regional flood protection, water supply for agricultural, urban and natural areas, and is a critical habitat for fish, birds and other wildlife, including the federally endangered Everglades Snail Kite.  The 1997 Lake Okeechobee Surface Water Improvement and Management (SWIM) Plan found that excessive phosphorus loading is one of the most serious problems facing the lake.  Frequent algal blooms, detrimental changes in biological communities, and impaired use of the water resources are among the documented adverse effects of excessive phosphorus loading.  Concentrations of total phosphorus in the lake water are more than two-fold higher than the goal of 40 parts per billion (ppb), which is the concentration identified by the Florida Department of Environmental Protection (FDEP) to prevent an imbalance to the lake flora and fauna. 

Lake Okeechobee is listed under section 303(d) of the Clean Water Act as a Florida impaired water body limited primarily by phosphorus, and is the first water body in Florida for which a TMDL is being established.   Recently, the Florida Department of Environmental Protection (FDEP) began rulemaking to set the TMDL at 140 metric tons/year of phosphorus into the lake in order to achieve the 40 ppb goal for in-lake P concentrations.  However, over the last 5 years annual P loads from the lake watershed have averaged 584 metric tons, well above the recommended TMDL.  Runoff from dairies and cow-calf operations is considered to be the primary source of external phosphorus loading to Lake Okeechobee.  

The cooperation of the dairy industry in implementing agricultural BMPs, combined with a dairy buy-out program in which approximately 14,000 dairy cows were relocated outside of the Lake Okeechobee drainage basin, has resulted in substantial reductions of phosphorus runoff from dairies. Further reductions are likely to be realized by the South Florida Water Management District’s  (SFWMD) new Best Available Technology (BAT) and Phosphorus Source Control Grant Programs.  As a consequence, cow-calf operations are now the most important remaining controllable source of external phosphorus loading to the lake. Although animal densities and runoff phosphorus concentrations associated with cow-calf operations are relatively low, the vast acreage (approximately 470,000 acres) of this land use makes them a major contributor of phosphorus load. 

Recently, a cow-calf BMP manual was published by the Florida Cattlemen’s Association with endorsements from FDACS, FDEP, and SFWMD.  The purpose of this manual is to educate and encourage voluntary compliance with water quality BMPs for cow-calf operations.  The BMPs summarized in the manual represent the BMP committee’s collective best effort to establish sound, responsible, guiding principals for cow-calf operations in the state of Florida.  However quantitative water quality benefits of the proposed BMPs have not yet been determined. The objective of this project is to implement on-ranch demonstrations of the Cow-Calf BMPs that appear most promising for ranches in the Lake Okeechobee basin, and to evaluate the change in phosphorus load to surface waters and groundwater resulting from implementing these practices.

Specific Tasks, Outputs & Deliverables:

Task #1:  Project Work Plan

A project orientation meeting will be held within one month of the grant award. At this time, the project team and one representative from each of the cooperating agencies (FDACS, FDEP, SFWMD, NRCS, FCA) will meet to discuss an overview of the project’s objectives, project plans and methods, proposed project schedule, decision points, and deliverables. Following this meeting, the project team will prepare a work plan that describes the project in detail, based on discussions at the project orientation meeting. The project work plan will include specific project and task objectives, and deliverables associated with each task. Once revised (if needed) and approved by the project team, the project work plan will guide the continued implementation of the project.

Deliverables:  
1) one hard copy and one electronic copy of the draft project work plan for each cooperating agency; 
2) one hard copy and one electronic copy of the final project work plan, incorporating revisions agreed upon by the project team (and based on outside review comments from cooperating agencies, if applicable).

Task #2  Identification of Cooperators  


Four sites will be selected on beef cattle ranches in the Lake Okeechobee Basin whose owners  are willing to 1) complete a FDACS-funded Comprehensive Nutrient Management Assessment, 2) implement new BMPS on specific pasture/drainage areas within their ranch, 3) allow installation of water monitoring equipment to determine surface and groundwater loads of phosphorus from these identified sites, 4) continue normal (or improved) cattle and pasture management practices on the identified sites for 3 or more years after implementing the new BMP, 5) allow and cooperate with maintenance of water flow and collection equipment and collection of water samples for 3 or more years after BMP implementation, 6) host tours and interested groups on the ranch during the project.  Priority will be given to recruiting at least one ranch that has been out of compliance with present Works of the District (WOD) guidelines on P concentration in surface water during the last 5 years. Ranches that have already been contacted, and have agreed in principle to participate, include Paleaz Ranch, Dixie Larson Ranch, and the Merry Rucks Ranch.

Deliverables:  
A letter of  agreement between each ranch and project principal investigators 
Task #3:  Prepare Comprehensive Nutrient Management Assessments

In cooperation with FDACS, NRCS will provide a farm-scale Agriculture Nutrient Management Assessment (ANMA) for each of the cooperating cattle ranches.  These ANMAs will specifically prepare phosphorus (P) nutrient budgets for the ranches, and will 

1. - Identify existing P conditions and impacts within, and in the immediate vicinity of the farm, using a geographic distribution analysis of P.

2. -Document accumulations of P (“hot spots”) throughout the farm, as applicable.

3. - Identify practices, and technologies that separately or combined may improve nutrient water quality discharged from the farm.

Nutrient inputs will be calculated from analyses of feed, fertilizer, land applicants (sludge, biosolids), and from estimates of biological and other natural sources such as rainfall. Nutrient outputs shall be based on actual P analyses if available, or estimated P content of exported animal and crop products, and runoff and/or leaching P concentrations and flows discharged from the farm.  

Deliverables:  
Four NRCS reports summarizing the ANMAs for each cooperating ranch.  FDACS will coordinate and assist NRCS in completing the  ANMAs.
Task #4 - Selecting Sites on Cooperating Ranches for Specific BMP Demonstration
After completing the ANMA on each cooperating ranch, candidate sites on these ranches will be identified to demonstrate the effectiveness of specific BMP’s from the FCA Water Quality BMP manual as well as the effectiveness of soil amendments to increase P retention and reduce edge-of field losses from residual P “hot-spots”.   A preliminary list of the BMPs that will be demonstrated is presented below:

1. Improved nutrient management according to an approved nutrient management plan (p. 24-25 WQ BMP's for Cow/Calf Operations) including soil forage analysis, fertilizing based on IFAS recommendations, not fertilizing in or near (i.e. within 20 feet) water bodies, ditches, canals (page 8, WQ BMP's for Cow/Calf Operations), and improved manure management.

2. Improved pasture management including rotational grazing, stocking densities based on water quality and forage availability, moving feeding areas (mineral & other supplements) upland and away from drainage ditches (page 5, WQ BMP's for Cow/Calf Operations), providing shade structures and/or watering troughs to prevent cattle in waterways (page 5, WQ BMP's for Cow/Calf Operations, fencing of cattle out of waterways (page 21 WQ BMP's for Cow/Calf Operations), and maintaining vegetative cover on grazed pastures.

3. Improved water management including raising water level (risers) to hold water and slowly release it after rains  (page 7, WQ BMP's for Cow/Calf Operations), isolated wetlands restoration, mechanical ditch maintanence (page 5, WQ BMP's for Cow/Calf Operations), and/or assuring that all wells and supplemental watering systems are working properly and not contributing to off-site discharge.

4. Use of soil amendments to increase phosphorus retention and reduce edge of field losses from P “hot-spots” in cow-calf pastures.

Preference will be given to sites where the South Florida Water Management District has two or more years of water concentration monitoring data with higher than desired concentrations, and sites where the BMP has not yet been implemented.  The site selection process will utilize input from an advisory committee that will include a cattleman (representative for Cattlemen’s Association), and a one representative from each of the following agencies: FDACS, FDEP, NRCS, & SFWMD. Criteria for this selection will include the following: (1) Amount of cost-share available to offer the landowner, (2) Amount of cost-share landowner is willing to contribute, (3) Willingness of landowner to allow area to be used as an educational demonstration, (4) Potential of site as being located in readily accessible location,  (5) Potential of demonstration to yield sound hydrologic data for BMP verification, and (6) Ease of obtaining permits.

Deliverables: 
A report for each selected site which will include the location, owner, physical description of site (acres, grass species, stocking rate, soils, past fertility records), past water quality records, proposed BMP with specific changes to be implemented, cost of BMP implementation.

Task #5:  Site Instrumentation and Baseline Monitoring


It is not possible to provide a detailed hydrologic monitoring plan until specific sites have been selected and BMPs identified.  However, four similar 80-100 acre sub-watersheds will be monitored, onefor each set of BMPs to be implemented. 


Appropriate flumes/weirs will be installed at each of the four sites, located at the outlets of the four sub-watersheds, to measure the aggregate impacts of the BMPs implemented at that site.  A maximum of four additional flumes/weirs may be installed, where appropriate, to monitor on-flow to the sub-watershed, or to monitor the effects of individual BMPs. Pressure transducers will measure water levels in the stream, and these stage measurements will be converted to flow values by the datalogger that will record data and activate automatic water samplers based upon changes in the flow. Each flume will be equipped with an automatic water sampler. Programmable data loggers will trigger the samplers based on flow volume and hydrograph geometry. Sites will be visited once per week, or as soon as possible after significant rainfall events.  Weekly grab samples will also be taken during the entire monitoring period at each of the monitoring stations. Surface water quality samples will be shipped to the FDACS laboratory in Tallahassee where they will be analyzed for Total Phosphorus (TP) and Soluble Reactive Phosphorus (SRP).  Flow data from the flumes will be combined with chemical concentrations at different points on the hydrograph to determine runoff nutrient loads from each BMP site.

At each cooperator site, a groundwater monitoring system will be installed.  The total number of wells required will depend on the nature of the specific BMPs implemented, but will typically range from 3-5 monitoring wells.   At BMPs focused along drainage ditches, the monitoring wells will be installed along the banks to quantify flux from groundwater to surface water.  For BMPs designed to reduce animal use in sensitive areas, monitoring wells will be focused in these areas to assess changes in groundwater quality.  Within the monitoring system of wells, half will be set such that the screened interval is immediately below the Ap horizon (12-18 inches from the soil surface) and the other half immediately below the Bh or spodic horizon.  This information will improve the assessment of BMP impacts by looking at rapid responses in shallow groundwater and long term changes reflected in deeper zones.

The monitoring wells will be used to collect water quality samples on a regular sampling schedule through the duration of the project.  Samples will be shipped to the FDACS lab in Tallahassee where they will be analyzed for TP and SRP.  Pressure transducers will be installed in these wells to record groundwater levels and the recently developed University of Florida flux meter will be installed in each well to measure groundwater flow rates and phosphorus loads.  The wells will be surveyed to determine groundwater gradients and relative differences between surface water and groundwater.
Phosphorous concentrations in groundwater will be measured in all monitoring wells to characterize conditions prior to the initiation of BMPs at the sites.  The results will be used in conjunction with groundwater flow velocities to estimate mass flux to surface water. Groundwater velocities will be estimated using measured groundwater gradients and pump tests conducted to estimate hydraulic conductivity.

The wells will also be used to directly measure phosphorous flux using the recently developed University of Florida flux meter.  This approach consists of a device that is a self-contained permeable unit that is inserted into a well or boring such that it intercepts groundwater flow but does not retain it.  The interior composition of the flux meter is a matrix of sorbents that retain dissolved phosphorous present in fluid intercepted by the unit.  The sorbent matrix is also impregnated with known amounts of one or more fluid soluble ‘resident tracers’.  These tracers are leached from the sorbent at rates proportional to fluid flux.  After a specified period of exposure to groundwater flow, the flux meter is removed from the well or boring.  Next, the sorbent is carefully extracted to quantify the mass of phosphorous intercepted by the flux meter and the residual masses of all resident tracers.  The phosphorous mass is used to calculate time-averaged mass flux, while residual resident tracer masses are used to calculate cumulative fluid flux.  Depth variations of both water and phosphorous fluxes can be measured in an aquifer from a single flux meter by vertically segmenting the exposed sorbent packing, and analysing for resident tracers and phosphorous.  Thus, at any specific well depth, an extraction from the locally exposed sorbent yields the mass of resident tracer remaining and the mass of phosphorous intercepted.  This data is used to estimate local cumulative water and phosphorous fluxes and can be integrated to estimate total phosphorous flux over the vertical extent of the flux meter.

Both approaches for determining phosphorous flux in groundwater will be applied on regular schedule over the duration of the project.  Initial monthly groundwater sampling will be used to determine the dynamics of groundwater flux and subsequently to set a schedule for flux meter testing.  

To capture the spatial variability in the rainfall a recording rain gage will be installed at each of the sites.  If possible, wind speed, temperature, humidity and solar radiation will be obtained from an existing complete weather station in the region (such as the ones at Buck Island and Williamson Ranch).  If these additional weather measurements are not readily available from an existing weather station in the region, additional sensors will be added at one of the sites.

The four sites will be monitored for a one-year baseline period before BMPs are implemented.

Deliverables:  
A draft report summarizing the proposed hydrologic monitoring plan, including instrumentation types, locations and monitoring frequency, for each site.  A final report incorporating revisions based on outside review comments from cooperating agencies, if applicable. Quarterly reports of baseline hydrologic monitoring data after the sites have been instrumented. 

Task # 6 Selection and Evaluation of Soil Amendments to Increase Phosphorus Retention and Reduce Edge-of-Field Losses

1. Site selection:  Field sites for the amendment site  will be selected by the project team as previously described.  Sites that are heavily-impacted with manure phosphorus and where soil amendments will likely significantly reduce phosphorus solubility will be given priority.  Once potential sites have been identified, a reconnaissance sampling of the sites for soil pH and water soluble P (WSP) will be conducted within one month to confirm the suitability of the sites.  The selected sites will be instrumented and monitored as described in Task 5.  It is anticipated that two areas within one of the four main sites will be selected for instrumentation and monitoring of the efficacy of alternative soil amendments.

Deliverable:

1. Report on the suitability of the proposed site with regard to the likelihood that amendments will have a beneficial effect on reducing edge-of-field P losses. 

2. Soil and field site characterization:  The selected sites will be intensively sampled and characterized during the first 6 months of the study using grid sampling to determine the existing conditions of the site and the extent of spatial variability within the site.  The soil profile will be sampled incrementally to a depth of 30 cm.  Basic characterization parameters will include soil pH, water soluble P, soil test P, and total P.  In addition, P fractionation will be conducted on selected samples to evaluate the forms of P present in the soil.

Deliverables:

1. Grid map with GPS-defined soil sampling sites. 

2. Report on basic characterization of soil samples. 

3. Report on P fractionation of selected samples. 

3. Amendments and amendment rate evaluation: A variety of potential amendments will be chemically characterized, including Ca-, Fe-, and Al-based water treatment residuals, silicate slag materials, lime, and gypsum. Aside from routine total elemental analysis, the amendments may be analyzed for water soluble oxyanions (e.g., As, Mo, B, etc.) that could limit amendment utilization, as suggested from total elemental analyses. Amendment pH and electrical conductivity (salinity) will also be determined.

Amendments not limited by chemical constituents will be initially evaluated in small column leaching studies using field site soil. Each amendment will be applied at various rates to the soil surfaces, and leaching with tap water (adjusted to pH 5) begun. Columns will be leached weekly with the equivalent of ~0.5 pore volumes of water, and the leachates monitored for pH, EC, and any oxyanions suggested to be problematic in the initial amendment characterization. Weekly leaching are planned to continue for up to 8 weeks.

    
Treatments found successful and practical in the small column study will be further evaluated in simulated rainfall studies. We hope to limit our attention to ~3 materials at 2 rates, each replicated at least 3 times. Additional parameters, e.g., method of application/incorporation, may be evaluated as well. Amendment and amendment rate evaluation is anticipated to require 1 year. Selected amendments and rates will be applied to the field site in year 2.

Deliverables:

1.
Report on amendment chemical characteristics 

2. 
Report on initial screening of amendment and amendment rate effects on P  leaching 

3.   Report on amendment and amendment rate selection to minimize off-site P movement 

4. Post application soil P characterization:  Three months after amendment application, the soil will again be intensively sampled and characterized as described above.  The 3 month time period will allow equilibration of the amendments with the soil P.    A second post-application sampling and characterization will be conducted 12 months after the first sampling date to evaluate the status of the soil P over time.

Deliverables:

1. Report on amendment effects on basic soil P characterization. 

2. Report on amendment effects on basic soil P characterization and P fractionation. 

5. Forage growth rates: Above ground biomass production and utilization rates will be measured using 1.25 x 1.25 meter wire enclosures.  Four enclosures will be placed within each site.  A paired plot outside of the enclosure will be sampled at the same time as the enclosure is sampled.  The sample within the enclosure will provide the biomass yield per unit time.  The difference between the biomass yield inside and outside the enclosure will provide the utilization rate.  Quarterly sampling will be conducted and enclosures will be moved after each sampling event.  Biomass samples will be analyzed for total N and P.

Deliverables:

1. Report on biomass production, utilization rate, and nutrient uptake (N and P) for the entire study period. 

Task #7: BMP Implementation


After the advisory committee has identified the BMPs to be implemented on each site, each landowner will enter into an agreement with all affected parties which details BMPs to be implemented, cost-sharing requirements, and a schedule for implementing and each BMP which allows for sufficient pre- and post-BMP hydrologic monitoring.

Deliverables:

Implementation schedule for BMPs at all sites.  FDACS will coordinate and help cost-share BMP implementation.

Task #8 Economic Analyses

Costs and benefits will be evaluated for all best management practices implemented as a part of this project.  Each BMP will be assessed as to its effectiveness for phosphorus removal, measured against background levels represented by pre-BMP conditions. Costs for implementation of proposed practices will be estimated based upon actual costs for BMP implementation together with appropriate engineering-economic analysis, farm production budgets, and data gathered from farm operators and suppliers. Costs considered will include labor, management, and materials for system operation and maintenance, and interest and depreciation on capital investments for equipment and property improvements, amortized over the useful life of the investment. Unit costs for phosphorus removal for the various abatement strategies will be expressed on a per acre basis and per pound of phosphorus removed.

Deliverables:

Report summarizing economic methodologies, analyses, and results  including  local scale analyses of the costs and benefits of implemented best management practices,  and  an estimate the total and unit cost of phosphorus removal for the various BMPs, both independently (where possible) and jointly, and over time.

Task #9:  Hydrologic Monitoring of BMP Effectiveness

Following the implementation of BMPs at the study site, groundwater and surface water monitoring will continue for at least 2 years.  Water quantity and quality data from the surface monitoring stations will be used for evaluating the cumulative impacts of BMPs on surface water flows and P loads at each of the cooperator sites.   Groundwater flow rates and P fluxes will be used to determine impacts of BMPs on groundwater quality and flux of ground water  and groundwater P to surface streams. 

Parametric and nonparametric statistical tests will be used to analyze for step changes and monotonic trends in water flow and quality (concentration and flux) time series after BMP implementation and differences between treatment watersheds. Average pre-BMP and post-BMP concentrations and loads will also be compared to quantify the percent reductions P loads.

Deliverables:  
Quarterly reports summarizing hydrologic monitoring data after BMPs are implemented.  Annual reports including more comprehensive data analyses and preliminary statistical analyses of hydrologic time series.  A manuscript summarizing the water quality effectiveness of demonstrated BMPs ready to be submitted to a peer-reviewed national or international journal.

Task #10 Hydrologic Model Evaluation 


Two hydrologic models exist that have been developed specifically for evaluating the water-quality effectiveness of BMP implementation in the Lake Okeechobee basin. The Beef Ranch Decision Support System (BRADSS) was created by researchers at the University of Florida to estimate the potential nutrient load reduction benefits and the potential economic costs to cattle ranchers adopting water quality BMPs.  EAAMOD-WAM was developed by a private engineering consulting firm (Soil and Water Engineering Technology) to evaluate the potential nutrient load reductions associated with agricultural BMPs.  Both of these software systems will be tested using the data sets generated by this project.  The ability of these models to simulate the field-scale and watershed-scale effects of the demonstrated BMPs will be evaluated.  A summary of the strengths and weaknesses of each model, and recommendations for model improvements will be made where necessary.


In addition to the above models, there are new models under development at both the University of Florida and the South Florida Water Management District that may be useful for evaluating the water-quality effectiveness of cow-calf BMPs. If it is mutually agreed by UF/IFAS and the interagency committee that it would be useful to evaluate one of these new models, and if the development of these new models is sufficiently advanced to allow independent (third-party) testing using the data sets generated by this project, the testing of one or both of the models identified above may be replaced by the testing of one or both of the new models currently under development.

Deliverables:  
Report summarizing the findings of the hydrologic model evaluation which summarizes the ability of these models to simulate the field-scale and watershed-scale effects of the demonstrated BMPs, the strengths and weaknesses of each model, and the recommendations for model improvements.  A manuscript on same topic ready to be submitted to a peer-reviewed national or international journal.

Task #11:  BMP Education

Educational activities will involve field days, rancher workshops, workshops for the general public to show phosphorus reduction activities being conducted by ranchers, newsletters, the news media, and internet publication.  Field days/workshops will be scheduled for ranchers, consultants, local and state agencies, and other interested parties to view the sites at end of the 1st, 2nd, and 3rd  years of the project.  At the end of the final year of the project, a special workshop/tour will be held for non-agricultural clientele and elected officials.  The workshops and printed media will be used to educate the public and governmental agencies on the economic aspects and the social and environmental benefits of implementing Best Management Practices.

Deliverables:

1. Three field days/workshops, one each in years 1, 2 and 3.  For each field day/workshop, a formal program will be presented at the SFWMD office in Okeechobee, followed by a visit to the field demonstration site(s).  Invited participants will include ranchers, consultants, local/state regulators, pollution control/environmental officials, and the news media.

2. One field day/workshop in year 3, scheduled during the height of tourist season, exclusively targeting non-agricultural clientele, public elected officials and news media. 

3. With agreement of funding agencies, interim progress reports will be published on the internet, in the local newspaper and through local quarterly newsletters.  If agreeable, these progress reports will be included in SFWMD periodicals/web site, DEP web site, FDACS web/site and local, jointly produced DACS- UF/IFAS Extension quarterly newsletters.  Information will be made available to other sources of distribution as requested.

4. Project principals will be available for oral presentations upon request of UF/IFAS extension personnel, government agencies and/or granting agencies.

5. Each educational activity for ranchers and the general public will be evaluated regarding clientele knowledge increased, and predicted behavioral change.  Follow-up activities will be conducted to obtain actual  clientele behavioral change and adoption of BMPs along with acreage under BMPs.

Task #12 Final Report

All technical information obtained during the project will be in the public domain.  However, all reports and publications will be submitted to the granting agencies as draft to solicit comments for revisions prior to general release.  A final report will be provided documenting all accomplishments/deliverables and summarizing the findings/experiences of the project.

Deliverables:

1) one hard copy and one electronic copy of the draft final report for each cooperating agency; 2) one hard copy and one electronic copy of the final report, incorporating revisions based on outside review comments from cooperating agencies.

PROJECT WATERSHED CHARACTERISTICS:

Watershed Size (in acres): 1,200,000

Land Uses within the Watershed (acres/percentage):

Agricultural
     74%    

Urban
      1%      
Construction
       0       

Mining      0         

Silvicultural
     10%    

Other
    15% wetlands   
PROJECT MILESTONES: 
	TASK NO.
	DELIVERABLE
	TIMELINE
	Responsible Agencies

	1
	Project Work Plan
	2 months after project initiation
	IFAS, FDACS, FDEP, SFWMD

	2
	Memorandum of Understanding with Cooperators
	3 months after project initiation
	FDACS, IFAS

	3
	ANMA reports
	2 months after project initiation
	NRCS, FDACS

	4
	Report detailing Site Specific BMPs to be implemented
	6 months after project initiation
	IFAS, FDACS

	5
	Preliminary Monitoring Plan 
	6 months after project initiation
	IFAS

	5
	Site Instrumentation 
	6 months after project initiation
	IFAS

	6
	Soil Amendment evaluation and selection
	1 year after project initiation
	IFAS

	7
	BMP implementation
	1 years after site instrumentation
	FDACS, IFAS

	8
	Economic Analyses
	2.5 years after  site instrumentation
	IFAS

	9
	Quarterly Hydrologic Monitoring Reports
	Quarterly after site instrumentation
	IFAS

	10
	Model Evaluation Report
	2.5 years after  site instrumentation
	IFAS

	11
	BMP Education
	Continuous
	IFAS

	12
	Final Report
	3.5 years after project initiation
	IFAS


15

