COASTAL DELAWARE NATIONAL WILDLIFE REFUGE COMPLEX

Cooperative Agreement Scope of Work
Provide the following services and assistance to Prime Hook National Wildlife Refuge:

· Design & Installation of real-time water level and salinity monitoring network. (Year 1)
This project would consist of the installation of 5 stations monitoring water depth, temperature, and salinity and one station measuring water depth, temperature, salinity, dissolved oxygen, ph and optionally turbidity or chlorophyll. Equipment will be provided by the refuge through a third-party contract.  Cooperator will provide assistance with assistance and training on the maintenance of the system.  

· Design & Installation of Sediment Elevation Table (SET) network. (Year 1-3)
The sediment elevation table project will be carried out over three years with the first year involving the purchase and installation of  9 SETs in Units I & II. In the second year, 6 SETs will be installed in Unit IV and the eastern side of Unit III. In the third year 3 additional SETS will be installed in the western half of Unit III. In year 1, feldspar marker layers will be placed at proposed SET locations in Unit IV.

· Design & Develop Standard Operating Procedures (SOP) to measure Suspended Sediment Concentration (SSC) and selected nutrients. (Year 1)
· Standard Operating Procedures will be developed and sites selected to monitor suspended sediment concentration and nutrients at key locations in the Refuge. One ISCO automated sampler will be purchased for the Refuge to be used to take storm and diel samples. Cost estimates are for 20 grab samples a year at 5 sites and 6 storm samples (series of 12 samples per storm) a year for one site. The samples will be analyzed for the following parameters: Ammonium, Nitrate & Nitrite, Nitrite, Ortho-phosphorus, Total Dissolved Nitrogen and Phosphorus and Chlorophyll A/Pheophyton ( CHL in grab samples only). Samples for SSC will be taken simultaneously for analysis by Refuge staff.
· Training in proper collection, QA/QC, and primary data analysis for all monitoring networks. (Year 1-2) 
Training will be provided to Refuge staff in proper data collection, sensor calibration, and quality assurance. This training will cover the SETs, water level and salinity network, nutrient and SSC sampling.

· Perform  a series of salinity transects in freshwater supply tributaries and across impoundments. (Year 1-2)
Using a flow-through system provided by the Cooperator a series of salinity transects will be taken across Units II & III as conditions permit. Additional transects will be taken as far inland as possible of the tributaries supplying freshwater to the impoundments. The impoundment analysis may involve multiple transects to capture changes in salinity regime due to natural occurrences or from impoundment management policy. The data will be analyzed by the Cooperator and provided to the Refuge in tabular and GIS based format. The Refuge may have to provide watercraft and operator for some transects.

· Collect and analyze deep sediment cores. (Years 1-2)

Sediment coring will be completed in Prime Hook NWR. These cores ranging 2-4 meters deep will be collected and processed by Cooperator staff, and then radio-nuclide dated by the University of Delaware. Three additional cores are needed to complete the statistical series at Prime Hook. Long-term accretion data will be provided to the Refuge.

· Modify and supplement monitoring programs for any changes in Refuge management. (Years 1-5)
If there are any changes in Refuge management policy that would require or benefit from changes in existing or additional monitoring, the Cooperator will develop  new monitoring programs and protocols.

· Assist in acquiring expert technical support and public outreach for any proposed changes in Refuge management. (Years 1-5)
If the Refuge requires technical support or assistance in public outreach for any proposed changes in management strategies the Cooperator will either provide the support or assist in locating and involving the appropriate experts, companies or agencies.
Provide the following services and assistance to Bombay Hook National Wildlife Refuge:

· Assist in the acquisition (dependant on funding)  of low-tide LiDAR data. (Year 1-3)
The Cooperator will work with the Refuge and any other governmental or non-governmental organization willing to participate to acquire LiDAR elevation data for the Refuge. The data collection must occur within a low-tide window in the late winter for optimum data accuracy and usability. The deliverable will include the raw data in LAS format, bare earth DEM and accompanying ortho-photography.

· Perform marsh elevation transects. (Year 2)
The Cooperator will perform several transects across the refuge marsh and impoundments to assess the accuracy and develop corrections  for the existing LiDAR elevation data. If new LiDAR data will be acquired these or additional transects will take place at time of acquisition. The transect data in GIS format along with any correction algorithms will be provided to the Refuge.

