Statement of Work – WHOI 

Year 1

WHOI personnel will travel to MBARI and participate in a Monterey Bay, CA deployment of an ESP for training purposes. Following training, we will make standards and perform relevant molecular assays for future validation studies at WHOI.  We will also collect field samples during blooms in Salt Pond, Eastham, MA and the Gulf of Maine (GOM) and archive these samples for later ESP testing.
Year 2

After delivery of one ESP from MBARI to WHOI, the Anderson laboratory will bench test and operate the unit with additional training and oversight from MBARI.  Initial experiments will focus on running standard calibration series using synthetic, cultured and natural samples analyzed with both laboratory-based (96 well plate SHA format) and ESP methodologies. 

The initial ESP field deployment will be in Salt Pond, with ground truthing conducted on a weekly basis during the bloom season. We will also maintain the IOOS-funded ESP deployed at the Buoy B site in the Gulf of Maine.  This will entail additional ground truthing and servicing not provided by IOOS funding.  McLane Research will be invited to participate in these laboratory and field activities for potential commercialization.

Year 3

Work will require preparation and deployment of three ESPs within the open coastal waters of the GOM.  Three cruises are scheduled - one for initial deployment; one for turn-around of all three ESPs; and one for the final recovery of the instruments.  A UNOLS request has been submitted for these three cruises (total request 18 days).  Near real-time data will be analyzed and compared with samples from these cruises to validate ESP performance.  

In addition to the major cruise effort, assimilation of ESP data into our models will also be a significant effort in this year as all three ESPs begin reporting data.  McGillicuddy will lead the modeling team to process the data and assimilate it into the nowcast/forecast system using the ROMS adjoint model.  Assimilated data products will be distributed to our resource management partners on a timely basis.

Budget Justification - WHOI

Personnel: D.M. Anderson, PI, will be responsible for project planning and coordination of the Gulf of Maine component. B. Keafer, co-PI, will assist with project planning and execution, and will organize and conduct bench testing, field operations to deploy/recover/ground truth the ESP, and A. fundyense analyses of the samples and ESP data stream. K. Norton, Research Assistant, will assist with all lab and field-testing of ESP including participation in cruises and whole cell and SHA sample processing. J. Kleindinst, Administrator, will provide support in year three, assisting with reports and publications.

In year three, co-PI D.J. McGillicuddy will oversee the effort to assimilate ESP data into the near-real-time quasi-operational forecast model of A. fundyense currently operating in the region
.  The actual hands-on work will be carried out by Research Associate K.W. Smith.  Mr. Smith is an expert in data assimilation techniques, and is familiar with the ROMS-based adjoint methodology.  Smith will be responsible for processing the ESP data, preparing it for assimilation into the model, executing data-assimilative simulations, and visualizing the results. McGillicuddy will oversee the design of the numerical experiments and participate in the analysis of the results.

The Anderson laboratory has established a successful collaboration with Northeastern University in which coop students come to the lab for six-month periods, gaining knowledge and experience by working on a variety of research topics.  To assist with this project, we are budgeting for two students in year two (see Participant Costs below).
Travel.  In year one, we are requesting funds for B. Keafer to travel to MBARI for training prior to ESP deployments.  In Year two and three, we have budgeted travel for field work:  year two includes ten trips to Salt Pond (Eastham, MA) and two trips to Portsmouth, NH; year three includes three trips to Narragansett, RI to load and unload gear for the cruises.  (Although we are requesting R/V Oceanus time in year three, we are budgeting a modest amount of travel to RI in the event that our shiptime is assigned on the R/V Endeavor.)   In years two and three, we are requesting funds for one PI to attend a national scientific meeting (such as ASLO) to present results of this project.

Materials and supplies. We are requesting funds for the whole cell and SHA sample collection and processing.  Supplies needed include: oligo-nucleotide probes, SHA plates, microscope supplies, various sample containers, filters, and 1 Dewar for Liquid N2 sample storage.
Participant costs. Funds are requested in year two to support partial housing and stipend costs for two Northeastern University coop (undergraduate students) for six months each. This project will provide diverse training to co-op students. The Northeastern University cooperative program has proved to be an excellent source of good students for other projects that are ongoing in this laboratory.   For a modest cost, we are able to provide a significant learning experience to students who would otherwise not be exposed to oceanography.  
Other Direct Costs. Over-the-side insurance will be needed for one ESP deployment in year two, and three in year three. Inland marine insurance will also be needed for one ESP unit in year two, which will be located at Salt Pond, Eastham, MA. Shiptime on the R/V Tioga (WHOI vessel) is also requested – 6 days in year 2.  Funds for shipping in years two and three are needed to cover the cost of shipping samples between MBARI, NOAA-NOS and WHOI for intercalibration. We also anticipate some samples from ‘ships of opportunity’ and are budgeting funds to cover the cost of shipping samples to us.  In year three, modest funds are budgeted for communications and photocopying as well as technical assistance from the WHOI computer center.

Budget Information:  The Woods Hole Oceanographic Institution calculates overhead rates (both Laboratory Costs and General & Administrative Costs) as a percent of total direct salaries and benefits, as allowed by OMB Circular A-122. Direct salaries exclude overtime-premium pay. A proposed labor month is equal to 152 hours or 1824 hours annually versus 2080 hours (40 hours/week for 52 weeks). The difference is for vacations, holidays, sick time, and other paid absences, which are included in Employee Benefits.

The rates included in the proposal are negotiated with ONR or they are estimates. When estimated rates are finalized, costs will be in accordance with the rate agreement.

With the assistance of Pricewaterhouse Coopers, WHOI undertook a study to determine what our 1997 combined F&A overhead rate would be, if we used the MTDC method used by most Universities, which are subject to OMB Circular A-21. We repeated the study and determined that our rate for 2004 would be 51.31%--lower than most research institutions and research-intensive universities.
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