Study Proposal
Coastal Gradients of Flow, Salinity, and Nutrients in Everglades National Park
1.0 INTRODUCTION

In South Florida, changes in water-management practices to accommodate a large and rapidly growing urban population, as well as intensive agricultural activities, have resulted in a highly managed hydrologic system. This managed system has altered the natural hydrology of the Everglades ecosystem, including Florida Bay and the estuaries along the southwest coast of Florida. During the last few decades, the coastal environments of south Florida have shown signs of ecological deterioration that has been attributed to changes in freshwater inflows caused by management practices and corresponding increases of salinity and nutrient content in estuarine waters. With plans to restore water levels in the Everglades to more natural conditions, changes also are expected in the amount and timing of freshwater discharge through the major creeks and rivers flowing into Florida Bay, and the southwest coast estuaries. Hydrologic information throughout the Everglades and adjacent ecosystems is key to the development of restoration strategies and for future evaluation of restoration results. There are significant hydrologic information gaps throughout the Everglades wetlands and estuaries that need to be addressed, particularly along the southwest coast of Everglades National Park (ENP).
In 1995, the U.S. Geological Survey (USGS) began a series of studies to monitor several major creeks and rivers that discharge freshwater into northeastern Florida Bay and the southwest coast of ENP. These studies provide flow, salinity, and water-level data for model development and calibration and also serve as baseline information for other physical, biological and chemical studies being conducted in these areas. These studies are being done as part of the USGS Greater Everglades Science Program Place-Based Studies Initiative, which is an effort by the USGS to provide earth science information needed to resolve land-use and water issues. Additional support is provided by the U.S. Army Corps of Engineers and ENP. As part of these studies, a network of 20 hydrologic monitoring stations is already in place and data will be made available through the South Florida Information Access (SOFIA) web page.
This proposed study will complement current USGS work, the marine monitoring network operated by ENP, and programs like Florida International University’s Long-Term Ecological Research (LTER), by providing additional water level, salinity, flow, and nutrient information at key points within the mangrove zone of northeast Florida Bay, and estuaries along the southwest coast of ENP. New monitoring stations will be constructed and instrumented to obtain better data coverage for areas at which hydrologic information is currently lacking. One set of nested ground-water wells are proposed for installation near selected monitoring stations to gain information on ground water – surface water interactions. Water-quality samples will be collected at three locations  to develop sampling and post-processing protocols necessary for the calculation of nutrient flux in these environments.

Hydrodynamic modelers of the Everglades, Florida Bay, southwest coast estuaries, and other adjacent marine systems, will use these data to calibrate and verify models describing flow, salinity, and nutrient transport patterns throughout ENP. The study area encompasses the estuarine and wetland regions from northeastern Florida Bay and the upstream wetlands to Everglades City along the southwest coast. The results of this study will provide information on freshwater flows, salinity trends, and nutrient flux, helping understand how Everglades restoration projects may impact the estuarine ecosystems.
2.0 OBJECTIVES 

The objective of this project is to expand existing hydrologic and water quality data collection networks in the coastal and fresh water marsh environments of the Everglades. This information  will be  available for the development and calibration of hydrodynamic and water quality models of the Everglades, Florida Bay, and adjacent marine systems, and to supply physical data to help evaluate impacts of the Comprehensive Everglades Restoration Plan (CERP).

These monitoring networks will provide information on flow, salinity, ground water – surface water interactions, and nutrient flux along transects that represent major flow paths from the Everglades wetlands to the southern estuaries along the southwest coast, and northeast Florida Bay.
3.0 SCOPE OF WORK

Six new monitoring stations will be constructed and instrumented along the southwest coast of ENP and along the coastlines of northeast Florida Bay. These new stations will complement information currently being generated through the existing network of 20 hydrologic monitoring stations of on-going USGS projects.  By combining data collected from the new monitoring stations and the existing monitoring network  information will be available across generalized coastal gradients or transects. Data collected at all flow sites will be transmitted in near real time (every 4 hours) by way of satellite telemetry to the automated data processing system (ADAPS) database in the USGS Center for Water and Restoration Studies (CWRS) in Miami and available to the ENP and the SFWMD for Everglades restoration purposes.
4.0  WORK BREAKDOWN STRUCTURE

Eight specific tasks, which describe the work involved in the project, are  presented as follows. 
Task 1 – Construction of Surface Flow and Salinity Monitoring Stations
The USGS will construct and install monitoring stations that are instrumented to monitor and collect continuous hydrologic data.  Functions and data collected at each site will be described in subsequent tasks. These monitoring stations will be constructed and installed at the following locations and will complement information currently being collected as part of on-going USGS efforts.   

1) Upstream Lostman’s River- estuarine  stream
2) Upstream Broad River - estuarine  stream
3)  
4) Harney River- estuarine  stream
5) Upstream North River - estuarine  stream 
6)  
7) 
8) Southwest Taylor Slough northeast of Seven Palm Lake - upstream wetland
9) 
10) Seven Palm Lake-lake

Construction of Surface Water Flow and Salinity Platforms Notes:
Site locations are chosen to avoid disturbance of vegetation. All surface water stations are constructed from stainless steel (SS) materials.  The station consists of a SS tripod with each leg of the tripod a 1.5” diameter pipe.  An additional vertical pipe supports a SS or fiberglass shelter (for monitoring equipment). All SS pipes are driven 3 feet into the local bed material (limestone/peat/marl etc) using a hydraulic hammer.  Monitoring equipment is attached to the vertical leg of the tripod to minimize disturbance to the area. Upon completion of the project, all SS pipes and equipment will be removed from the site location. 
Task 2 – Construction of Wells for Ground Water Level and Salinity Monitoring
In order to increase the knowledge of the saltwater interface within the shallow Biscayne aquifer, the USGS will install one set of nested ground-water wells that will be used to collect ground water level and salinity data as listed in task 7. These shallow (approximately 5 to 50 feet) ground-water wells will be co-located  with the FIU LTER monitoring station TS/PH-3
1) 
 
Well Drilling Specifics Notes:

In order to create minimal disturbance of the surrounding soil and ecology, the well borehole drilling will be done with a portable hydraulic drill. The drill rig uses a small Eaton 2000 series motor suspended from an aluminum tripod by a stainless steel cable. A standard boat winch is also mounted on one leg of the tripod and helps control the downward drilling speed of the drill head and is used to lift the drill assembly via a stainless steel cable. A hydraulic pump powers the Eaton drill head. Rapeseed biodegegradable hydraulic fluid is used in the operation of the drill head. The borehole will be advanced with a pilot 3-inch core hole and then drilled out to a 5 - 6 inch hole using a tri-cone roller bit. To facilitate drilling at this location, temporary wooden platforms may need to be constructed. Using the platforms and the airboat for support of personnel and accessory equipment will help keep the operation footprint to a minimum. The platforms will be removed once the well construction is completed.  Wells will be placed as 2-inch diameter schedule 40 polyvinyl chloride (PVC) and with either a 3-5 foot PVC screened section or open bore hole at the bottom of the well. The well casings will be extended up to about 4 feet above land surface to prevent the wells from being flooded.  A 4-6 inch surface casing will be installed to protect the 2-inch PVC pipe. Well completion methods will follow excepted standards for sealing the annular space above the open interval to insure that the hydraulic head and other parameters at the targeted zone (open interval) can be sampled without influence from vertical leakage from unsealed annular space. These wells with the 2-inch PVC pipe, will allow a wide variety of monitoring instruments to be used over time in addition to the ones being used in this study.  This site will have two nested wells a deep well 30 –50 feet and a shallow well 8 - 15 feet. Final depths will be determined based on the site geology and limits of the equipment. A small access walkway will be left in front of the wells to help minimize soil disturbance from site visits.

Task 3 – Monitoring Station Operation and Maintenance 

The USGS will service and maintain the six monitoring stations and one well cluster identified in Tasks 1 and 2 above, in good working order and a manner conducive to producing the data. 
Task 4 – Collection of Continuous Data for Discharge Computation
The USGS will collect the necessary parameters and calculate the continuous flow (discharge) record in estuarine streams using a combination of water velocity, stage, and measured discharge (using an acoustic Doppler current profiler).
Task 5 – Collection of Marsh Water Velocity

The USGS will collect the necessary parameters and calculate the water velocity at the upstream wetland site (TS/PH-3).  Discharge cannot be computed at this site, which has no defined cross-sectional area of flow as exists in the estuarine streams.

Task 6- Collection of Salinity and Temperature Data

The USGS will collect continuous salinity and temperature data at all sites.
Task 7 – Collection of Ground Water Levels and Salinity 

The USGS will collect ground water level and salinity data within the ground water wells.  



1) 
2) 
3) 
4) 
5) 

6) 
7) 
8) 
9) 
10) 
 
Task  8 - Collection of Nutrient Data 
The USGS will collect and analyze water samples for total nutrients at two locations along the southwest coast.   
Southwest coast:

1) Upstream North River

2) North River


 
Automatic samplers will be used to collect water at determined time intervals. These samples will be analyzed for total nitrogen (TN) and total phosphorus (TP) concentrations. During site visits, grab samples will be taken and analyzed for total and dissolved nutrients. Collaboration with researchers at the SFWMD and Florida International University’s (FIU) Long Term Ecological Research (LTER) program have led to standardized nutrient sampling techniques. 
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