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Summary

FIU is requesting $150,000 per year for two years ($300,000 total) from Everglades National Park to monitor water quality, soil, periphyton, and plant dynamics in the Southern Everglades
. This monitoring project will continue and build on data collection occurring since 1996, using consistent approaches and methodologies. The Park’s $300,000 funding would be leveraged by $924,488 (3-year contract through May, 2004) already approved for this project by the South Florida Water Management District (District), and $109,509 provided by Florida International University (FIU) in cash and in-kind matching. Specifically, the Park’s funding will allow for the addition of monitoring stations in the northern part of the southern Everglades (near S332-B and 8.5-square-mile Area) that would not be possible with District or FIU funding alone. Collectively, monitoring of these ecosystem components at all of the stations will allow Park scientists and managers to continue the establishment of pre-restoration baseline conditions, to better assess and establish ecological performance measures relevant to the Park, and to assess the water quality and ecological impacts of hydrological restoration planned through several projects, including the Comprehensive Everglades Restoration Plan (CERP), Modified Water Deliveries, C-111 South Dade Project, and changes that may occur through implementation of the Combined Structural Operation Plan (CSOP). This proposal includes all of the elements of the project – not just those elements made possible by Park funding – so that the overall project goals remain cohesive and understandable. Both the Park and the District will receive the same set of deliverables, so that each agency can benefit from the funding provided by the other agency.

Introduction and Background
Taylor Slough, the ENP Panhandle Region, and the Rocky Glades Region represent the eastern hydrologic boundaries for water delivered to the freshwater and estuarine portions of Everglades National Park (ENP).  These drainages, and the downstream mangrove estuaries that form the northern shore of Florida Bay, collectively referred to as the Southern Everglades, will be the site of significant hydrological changes as a result of the upcoming restoration activities.  Most of the major environmental issues associated with the southern Everglades and Florida Bay focus on three key parameters:  hydroperiod, water quality, and salinity.  All are intimately tied to water delivery to Taylor Slough, the ENP Panhandle, and the Rocky Glades.  This work plan is designed to address the need for monitoring and adaptive assessment of key environmental variables (nutrient inputs and transformations, vegetation change, salinity regime, and periphyton dynamics) during the restoration of the Southern Everglades.

In making decisions about restoration activities, it is important that the Park understands how changes in the quantity, timing, and quality of water deliveries will affect Southern Everglades wetlands and the Florida Bay estuary.  This 2-year integrated monitoring and science work plan will continue to address questions relating to how hydrologic restoration will impact ecosystem dynamics in the entire Southern Everglades--from canal inflows to the Florida Bay shoreline.  We will accomplish this by integrating ongoing efforts in the ENP Panhandle (active since Fall 1997), in Taylor Slough (active since Summer 1999), and in the mangrove transition zone (active since Spring 1996).  This work will continue our long-term monitoring of water quality at seven freshwater marsh sites and four mangrove sites.  We will also continue our long-term monitoring of: 1) freshwater macrophyte species composition; 2) sawgrass biomass, productivity, and tissue nutrient content; 3) soil characteristics, geochemical parameters, and porewater dynamics; 4) water levels and hydroperiod, and; 5) the rates of key processes, including periphyton productivity.  This monitoring will continue to include marsh sites along three hydroperiod transects in Taylor Slough that run roughly east-west from central Taylor Slough to near the uplands boundaries. 

The overall objectives of the integrated Southern Everglades monitoring and science program are:  1) to monitor and understand the nutrient and organic matter transformations in the water flowing from canals and through the wetlands of the Southern Everglades; 2) to document the effects of additional fresh water inputs on the entire southern Everglades landscape, and; 3) to relate the findings from this large wetland monitoring network to ongoing management and research efforts in the Florida Bay estuary.  Our work plan focuses on how the modification of inundation and salinity regimes in southern Everglades wetlands will affect ecological processes in the downstream wetlands and estuarine ecosystems.   This 3-year continuation of an existing wetland monitoring network will provide critical data that will better enable the Park to manage the Southern Everglades and Florida Bay in the context of ongoing hydrologic restoration.

This proposed cooperative agreement between the Park and Florida International University (FIU) is for monitoring in the Southern Everglades in support of Everglades restoration. The cooperative agreement will provide water quality and ecological data necessary for meeting several mandates, specifically: three CERP project designs (for the C-111 Spreader Canal, L-31N Seepage Control, and Decompartmentalization projects); CERP-RECOVER; ongoing efforts to complete the C-111 South Dade Project and Modified Water Deliveries to Everglades National Park, and assessment of any hydrological changes made through the implementation of CSOP.  This agreement is a new initiative, but one which continues from a monitoring and research project that was supported from 1997-2000 by the Florida Center for Environmental Studies and managed by District scientists (led by Dr. Christopher Madden).  FIU is uniquely capable of providing continuity of the ongoing environmental assessments, with strong technical expertise and detailed knowledge of Everglades National Park and the needs of the District.  The Park’s funding would allow this project to include water quality monitoring at two canal inflow points in the Rocky Glades Region. 

It is important to note that this work plan proposes a monitoring and science program that will continue to document ecosystem and landscape effects of hydrologic restoration in the Southern Everglades.  This program has been in place for several years (up to nearly 5 years in the case of some sites).  Knowledge of the Southern Everglades is clearly important to management decisions made by the Park and the District.  However, similar decisions must also be made for other regions of ENP -- namely Shark River Slough.  As the Comprehensive Everglades Restoration Plan (CERP) gains momentum, much of the future hydrologic restoration will be affecting Shark River Slough. As with the Southern Everglades, it is important that the Park have access to ecosystem-level information about the Shark River Slough region of ENP.   This information will be particularly valuable if it provides a pre-restoration database as well as a framework for the monitoring of restoration efforts.  

This project also would benefit from another ongoing research project. In May 2000, a large group of research scientists from universities, state agencies, and federal agencies were awarded funding by the National Science Foundation to establish a Long Term Ecological Research (LTER) site in Everglades National Park.  For detailed information about the NSF LTER Network, see www.lternet.edu.  This new LTER site is known as the Florida Coastal Everglades LTER (FCE LTER; for more information on the FCE program, see www.fiu.edu/~ecosyst/lter).  Some of the research being conducted by the FCE LTER program is basic science.  However, much of the LTER research is quite similar to the work that is to continue in the Southern Everglades.  This work plan includes Everglades National Park as an actively contributing collaborator with the District and the FCE LTER Program

In this partnership, the Park will continue to support the Southern Everglades monitoring and science network (as per this work plan) in support of LTER objectives.  In return, the FCE LTER program will support identical work in Shark River Slough in support of Park objectives.  As part of this partnership, the FCE LTER program will agree to make water quality, plant, soils, and DOM data from Shark River Slough available to the Park (through the FCE database) in a timely manner for use in management decisions.  In exchange, the Park would be willing to allow Southern Everglades data collected under the monitoring program we propose here to be incorporated into the FCE LTER database (we detail data management and propriety issues in a separate section below). This Park-LTER partnership will dramatically expand the monitoring presence of SFWMD in Everglades National Park while solidifying an important linkage between two closely tied research programs and Everglades National Park itself.  The synergy of this relationship between Park scientists and managers, FCE LTER researchers, and District scientists and managers will almost certainly have positive effects far beyond this partnership.

Scope of Work: Goals and Objectives

The primary goal of this work plan is to assess how increased movement of fresh water, nutrients, and organic matter from the S-332/S-332D, S332B, and S357 structures and the C-111 canal affects the freshwater and mangrove wetlands of the Southern Everglades.  A coincident goal is to assess how wetland ecological dynamics will ultimately control the effects of these management strategies on Florida Bay.  Addressing these goals will involve continuing to quantify the ecosystem processes and environmental controls that influence water and materials exchange between canal inputs, freshwater wetlands, estuarine wetlands, and Florida Bay. 

Contract tasks are organized into four components with the principal flows and monitoring points highlighted in the conceptual diagram below:  

1. monitoring water quality dynamics in Southern Everglades watersheds; 

2. quantifying responses of marsh ecosystem structure to changes in water management; 

3. quantifying responses of marsh ecosystem function to changes in water management, and; 

4. using dynamic budget modeling at the landscape scale to integrate components 1-3.
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Figure 1:  Map of the Southern Everglades study area, including Taylor Slough and the C-111 ENP Panhandle Region.  Locations of existing water quality monitoring site (red circles) and existing macrophyte/soil/periphyton monitoring sites (green squares) that make up the Southern Everglades integrated monitoring network are shown.  The North C-111 expansion region is also shown.  

Project Tasks

A.  Water Quality Tasks

1. In Year 1, add 2 water quality stations north of Taylor Slough at the S-332B structure.  These stations will be located immediately downstream from the S-332B retention area overflow weir, and downstream of this weir, at locations easily accessible by road.  Instrument these sites as per all other freshwater marsh sites to include an autosampler, a rain level actuator, and a surface water level gauge.  If consultation with District and ENP scientists determines that a groundwater sampling protocol is desirable, ENP staff will drill access wells at both sites for water sampling.  Collect one surface water grab sample per month at each site when the marsh is inundated.  Additionally, program autosamplers to collect event-driven sampling at both locations (up to 30 total samples per year).  For this sampling, autosamplers will be programmed to take a 1 L sample every 3 days as a composite of 4 250 ml subsamples drawn every 18 hours (to include a dawn sample, a dusk sample, a noon sample, and a midnight sample).

2. Late in Year 1 (during the 2003 dry season), add 2 water quality stations associated with flow from the future S-357 structure (8.5 Square Mile Area). Consult with ENP scientists over the exact location of these 2 water quality stations.  If consultation with District and ENP scientists determines that a groundwater sampling protocol is desirable, ENP staff will drill access wells at both sites for water sampling.  Collect one surface water grab sample per month at each site in Year 2 when the marsh is inundated. In Year 3, instrument these sites as per all other freshwater marsh sites to include an autosampler, a rain level actuator, and a water level gauge (although ENP staff may install and maintain the water level instrumentation).  Program autosamplers to collect event-driven sampling at both locations (up to 30 total samples per year).  For this sampling, autosamplers will be programmed to take a 1 L sample every 3 days as a composite of 4 250 ml subsamples drawn every 18 hours (to include a dawn sample, a dusk sample, a noon sample, and a midnight sample).

3. In Years 1 and 2, quantify the concentrations of total nutrients (TN, TP) in water collected at both S-332B sites (following the sampling protocol in Task A.1.)  In Year 2, quantify the concentrations of total nutrients (TN, TP) in water collected at both S-357 sites (following the sampling protocol in Task A.2.). 

4. In Years 1 and 2, collect a single grab sample at all water quality stations monthly, when the autosamplers are serviced, and analyze for all total and dissolved nutrients (including NH4+, NO3- + NO2-, SRP, TN, TP, TOC, DOC).

B.  Dissolved Organic Matter Dynamics  Tasks
1. Characterize DOM in the water column at the S-332B and S-357 water quality monitoring sites occupied by autosamplers bi-monthly during the wet season in Years 1 and 2.
C.  Marsh soil dynamics Tasks

1. In Years 1 and 2, quantify soil C:N:P nutrient ratios, bulk density, and organic content annually in 24 cores from the S-332B retention area after consultation with ENP and SFWMD scientists about the spatial sampling designs.

2. In Years 1 and 2, quantify soil C:N:P nutrient ratios, bulk density, and organic content annually in 24 cores from the S-357 retention area after consultation with ENP and SFWMD scientists about the spatial sampling design.

D.  Data Management, Data Propriety, and Project Informatics

Data management responsibilities for much of the work we propose in this work plan will be handled by the FCE LTER Information Manager.  The FCE LTER office is well equipped to accept this responsibility, and the current Information Manager is also a GIS expert.  A Data Management Policy is already in place, and a copy of this policy will be included with this work plan as an appendix.  The FCE LTER program requires a metadata format that has been standardized by the LTER Network office across all 24 LTER sites nationwide.  We will use this same metadata format to identify and manage the datasets collected as part of this work plan. This cooperation on information management also makes sense because of the partnership and large overlap between the Southern Everglades integrated monitoring program we propose here and the LTER program. This allows us to move the budgetary resources that would otherwise be needed for data management to directly addressing our monitoring and science objectives.

Data propriety is an issue that must be detailed in any large project that involves multiple Principal Investigators and in any large project that will actually be a partnership with another large project, as in this case (the FCE LTER program).  Data collected by the FIU Principal Investigators in Shark River Slough, using FCE LTER funds, will be made available to SFWMD and ENP scientists and managers on approximately an annual basis--this annual availability represents an accelerated time schedule relative to the FCE LTER Data Management Policy (see http://fcelter.fiu.edu/data/ to view this policy).  These data will be accessible through the FCE LTER database (which will be web-accessible by early 2001), and their use must follow appropriate Data Management Policy guidelines.  As such, the data collected with NSF funds in Shark River Slough cannot be viewed as deliverable items by the SFWMD.

The SFWMD-ENP-FCE LTER collaboration that we propose in this work plan will thus allow the SFWMD and ENP relatively immediate access to important water quality, macrophyte, and periphyton monitoring data from Shark River Slough.  Notably, all of these data will be collected in the same way, by the same scientists, as the Southern Everglades monitoring data.  In return, the SFWMD and ENP agree to allow data collected using SFWMD and ENP funds through this contract to be incorporated into the FCE LTER database (where LTER sites correspond to SFWMD and ENP sites described in this work plan).  Incorporation of these SFWMD and ENP data from our Southern Everglades sites cannot occur until after these data have been delivered to the SFWMD and ENP as a regular contracted report (which will be due every 6 months over the life of the project).  In all situations in which we incorporate SFWMD-funded or ENP-funded data into the FCE LTER database, the SFWMD, ENP, and scientists from both institutions involved in this contract will get full credit for supporting the collection of these data.  Additionally, the SFWMD, ENP, and scientists from both institutions will receive full protection accorded to all FCE LTER scientists through the LTER Data Management Policy.
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TIMELINE OF DELIVERABLES – based on May 15, 2002 Start Date

	Date Due
	Task/Objective
	Billable Amt.

	November 15, 2002
	DELIVERABLE 1:  Semi-annual Report: 1) report on progress of water quality sampling (Tasks A1-4); 2) report on results of DOM work (Task B1); 3) report on soils monitoring (Tasks C1 & C2), and; 4) include electronic and hard copies of all data available.
	$70,000

	November 15, 2002
	DELIVERABLE 2:  Report data for analysis of all water nutrient samples collected through October 15, 2001


	$5000

	May 15, 2003
	DELIVERABLE 3:  Year 1 Annual Report: 1) report on progress of water quality sampling (Tasks A1-4); 2) report on results of DOM work (Task B1); 3) report on soils monitoring (Tasks C1 & C2), and; 4) include electronic and hard copies of all data available.
	$70,000

	May 15, 2003
	DELIVERABLE 4:  Report data for analysis of all water nutrient samples collected through April 15, 2002


	$5000

	November 15, 2003
	DELIVERABLE 5:  Semi-annual report: 1) report on progress of water quality sampling (Tasks A1-4); 2) report on results of DOM work (Task B1); 3) report on soils monitoring (Tasks C1 & C2), and; 4) include electronic and hard copies of all data available.
	$45,000

	November 15, 2003
	DELIVERABLE 6: Report data for analysis of all water nutrient samples collected through October 15, 2002
	$5000

	May 15, 2004
	DELIVERABLE 7:  Year 2 Annual report: 1) report on progress of water quality sampling (Tasks A1-4); 2) report on results of DOM work (Task B1); 3) report on soils monitoring (Tasks C1 & C2), and; 4) include electronic and hard copies of all data available.


	$45,000

	May 15, 2004
	DELIVERABLE 8:  Report data for analysis of all water nutrient samples collected through April 15, 2003


	$5000

	September 15, 2004
	DELIVERABLE 9: Full Project Final Report submitted to ENP


	$45,000

	September 15, 2004
	DELIVERABLE 10: Report data for analysis of any remaining water and solids nutrient samples.


	$5000


BUDGET 

	Budget Item
	Year 1 Costs
	Year 2 Costs
	Total Costs

	A. Salaries and Wages
	
	
	

	  1.a. Senior Personnel (Childers)
	2550
	2627
	5177

	  1.b. Senior Personnel (postdoctoral assoc)
	20000
	20600
	40600

	  2.a. Other Personnel (field technician)
	30000
	30900
	60900

	  2.b. Other Personnel (students)
	16300
	16789
	33089

	B.  Fringe benefits (27.5% of 1, 7.65% of 2)
	9743
	10035
	19779

	      Total Salaries (A + B)
	78593
	80951
	159544

	C. Permanent Equipment
	5100
	5200
	10300

	D. Expendable Supplies
	
	
	

	  1. materials & supplies
	7500
	7500
	15000

	  2. nutrient analysis (water, tissues, DOM work)
	19500
	16900
	36400

	 3. Publication costs
	200
	200
	400

	E.  Travel
	
	
	

	  1. In-state travel (field work)
	4000
	4000
	8000

	  2. Out of state travel (conference participation)
	2500
	2500
	5000

	F. Graduate tuition
	4533
	4736
	9269

	  GRAND TOTAL
	121926
	121987
	243913

	  MODIFIED TDC (A, B, D, & E only)
	112293
	112051
	224344

	  TOTAL INDIRECT COSTS (25% of MTDC)
	28073
	28013
	56086

	  TOTAL COSTS
	150000
	150000
	299999


BUDGET JUSTIFICATION

1.  Direct Charges:
This is the 2-year budget for the Southern Everglades Integrated Monitoring and Science Plan described above, beginning May 15, 2002 and continuing through May 14, 2004.  These direct charges represent the ENP portion of the entire project budget — the ENP commitment is approximately 25% of the total; the SFWMD commitment is approximately 75% of the total.  From the total project budget, D.Childers requests 1 month of summer salary; R. Jaffé will not require salary.  Funding for postdoctoral research associates is included in all 3 years for mangrove-related work (6 months in Year 1, then 12 months in Years 2 and 3) and for DOM work (12 months in all years).   Salary for 3 full-time technicians is requested--one for the Taylor Slough freshwater work and two for the ENP Panhandle work + C-111 North work + Rocky Glades work.  Two full-time graduate students will be supported throughout.  The graduate students will likely conduct periphyton and 15N tracer experimental research.  One part-time undergraduate assistant is requested.  Fringe benefit costs are 27.5% on PI and postdoctoral associate salaries, and are 7.65% on technician and student salaries.  

Equipment funds are requested for the following items in Year 1:  1) new autosamplers with rain level actuators for new water quality monitoring sites; 2) $12000 to contract construction of 12 2 m2 plexiglass field mesocosms and bases, 3) six water level gauges ($500) will also be purchased and; 4) a computer ($1.5K) to store and analyze project data and download field data. Equipment funds requested in Years 2 and 3 are for unexpected equipment replacement needs.  Other expendable supplies include those for setting up and maintaining new water quality monitoring stations, water sampling, DOM sampling and experimentation, macrophyte sampling, porewater sampling, and experimental work.  Sample analysis costs cover all water, tissue, DOM, and stable isotope (13C and 15N) analyses based on the sampling  protocols described in this work plan.  Field travel costs include the costs of airboat use, vehicle use, and fuel for both. We have included $2500 for conference travel. Indirect charges of 25% are calculated on modified total direct costs (MTDC = all direct costs except permanent equipment and tuition) and are included as the rate for ENP grants.  

2.  Support supplied by ENP:
This budget does not include costs for several important items of support that ENP has agreed to supply.  These include costs for helicopter time required to access certain sites during the dry season—when necessary, and all costs for the use of ENP V-hull boats for mangrove site access.  ENP has also agreed to drill any shallow wells that ENP scientists need for the Rocky Glades water quality sampling sites and to install and maintain water level recorders at these sites.

3.  Cost share/match and collaboration provided by SFWMD:
In a separately submitted Work, the SFWMD will contribute approximately $925,000 for the 3 years of this contract to this effort.  Rather than direct these funds towards specific tasks or geographic areas/sites, both ENP and SFWMD have requested that their share of the total project costs simply be divided, such that the ENP commitment totals $300,000 (roughly a 25%-75% split).  Both agencies have also requested that the same semi-annual and annual reports be prepared for both ENP and SFWMD, such that these reports will be comprehensive and not split by task. 

3.  Cost share/match provided by FIU:
FIU is providing some cost share to the full project.  These matching funds were considered in the SFWMD Work Plan budget, however, and are thus not included here.

4.  Other Support provided by the Florida Coastal Everglades LTER Program:
The Florida Coastal Everglades LTER Program is providing some cost share to the full project.  These matching funds were considered in the SFWMD Work Plan budget, however, and are thus not included here.
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� Because of delays in providing the Park’s intended funding to FIU, the original commitment of $100,000 per year for 3 years has been compressed to $150,000 per year for 2 years. Funding from the District and FIU already have been provided, and the project is underway.


� Note that this timeline indicates the project has already started, using District and FIU funds.
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