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2013 Six-Year Plan – Part II
A. [bookmark: _GoBack]Institutional Mission – no planned changes
The Virginia Institute of Marine Science has a three-part mission of research, education and advisory service, each encompassed within an overarching goal of achieving and maintaining a national and international position as a premier coastal marine science institution.  This mission involves making seminal advances to our understanding of marine systems through research and discovery, translating that knowledge into practical solutions to complex issues of societal importance, and providing new generations of researchers, educators, problem solvers, and managers with a marine science education of relevance and unsurpassed quality.
Meeting this mission requires that VIMS:  (1) address cutting edge scientific questions, (2) develop and apply technologically-advanced approaches to these questions, (3) communicate research results and new technologies to both professional and public audiences, (4) provide consultative assistance to facilitate the application of new knowledge to practical problems, and (5) train future generations of young scientists to continue this tradition.
B. Strategies
Objectives A, E3, E5, E6, E8.   Support Graduate Financial Aid.  VIMS will continue to aggressively pursue external grants to assist in meeting the financial aid needs of graduate students. As a graduate only program, VIMS has a long history of success in this area, especially in securing competitive federal grant awards; however, fully meeting the anticipated need will require assistance from the Higher Education Student Financial Assistance Fellowships given through the Commonwealth.  VIMS’ graduate program has awarded nearly 1,000 degrees since it was founded almost 75 years ago.  VIMS alumni are leaders in areas such as fisheries, water quality research and environmental management and restoration approaches for coastal and estuarine environments.  The graduate program provides essential capacity in support of the Institute’s research and advisory missions.  Graduate students also advance the education mission by serving as teaching assistants for the undergraduate marine science program, as mentors for the growing number of undergraduates who conduct research at VIMS, and as outreach educators through VIMS’ public education programs.  

Increased graduate financial aid would allow the School of Marine Science to support up to a 25% enrollment growth for graduate students interested in STEM disciplines, and would enhance competitiveness for the most highly-qualified applicants, improve retention of enrolled students and reduce “time to degree” that can be associated with gaps in financial aid that result from downturns in federal funding cycles.  



Objective B.  Continue to operate as a year-round facility.  As an independent state agency that is heavily involved in research and graduate education, VIMS also provides advisory service to the Commonwealth in the form of expert scientific advice on marine-related issues throughout Chesapeake Bay and the coastal ocean.  All three of our missions, the graduate program, research and advisory programs, are heavily operational for the entire 12-month calendar year.  Field research is most active between April and October, but most other activities occur equally throughout the year. For example, throughout calendar year 2012, VIMS offered a total of 250 outreach programs reaching nearly 18,000 citizens. Approximately 140 of those programs were held on VIMS’ main campus.  These were in the form of campus tours, after hours lecture series, discovery labs, summer camps for children in grades 1-8, workshops, training programs, and more.  VIMS always has been, and will continue to be, a year-round operation. 

Objective C.  Expand collaborations with William & Mary in the areas of marine and environmental science research and public policy, and seek grant support for new and continuing programs that offer mutually beneficial opportunities for sharing curricular and other resources.  VIMS faculty now teach courses in support of W&M’s newly-established Marine Science Minor and will provide research opportunities for W&M undergraduates on the VIMS campus.  VIMS is also part of the Virginia Alliance to Enhance Graduate Education and the Professoriate (VAGEP).  The ultimate goal of VAGEP is to create a structured mentoring network within the Commonwealth that will attract talented students from underrepresented groups through undergraduate studies to graduate education and ultimately to the professoriate.  Finally, VIMS will partner with W&M Law School’s Virginia Coastal Policy Clinic (VCPC), created in 2012. Through this partnership, VCPC will propose solutions to coastal resource management issues and educate the Virginia policymaking, non-profit, legal, business, and military communities about these subjects.  VIMS will strengthen the clinic’s impact as its work will be informed by scientists who are intimately familiar with the issues facing Virginia coastal resource management and already connected to local government planners and leadership.

Objective D.  Develop and support new management and policy approaches at state and local government levels.  Throughout its history VIMS has provided critical, science-based advice to aid state and local governments in managing vital coastal resources from resource-specific to system-level perspectives with a long-term vision that includes economic considerations.  As coastal decision-makers in Virginia have become ever more dependent upon this advice, VIMS finds it support for this activity to be insufficient to meet demands.  Enhanced support from the Commonwealth would permit us to meet the increasing demand for this critical assistance, and to do so in the most proactive manner possible.

Objectives D, E9.  Improve longevity of highly-sophisticated research instrumentation.  The Higher Education Equipment Trust Fund (HEETF) allocations to VIMS over the past five years have been approximately $2.5 million ($500,000 per year), which has allowed VIMS to procure equipment 


items such as DNA sequencers, Gas Chromatographs, Mass Spectrometers, and related analytical equipment.  These are mission-dependent scientific pieces of equipment, all of which support STEM activities at VIMS.  Specific examples include genetic identification of fish species and fish stocks in support of management at both the national and international level, isolation and identification of harmful algal bloom species (including those producing toxins), identification and isolation of microscopic parasites of commercially valuable crustaceans (crabs and lobsters), and identification and environmental tracking of man-made complex organic compounds with known or potential human and/or environmental impacts.  Moreover, VIMS has been able to pair HEETF funds with external grant and contract research activities in a way that has allowed VIMS to establish a competitive advantage for conducting cutting edge STEM research, particularly in marine science.  Failure to maintain manufacturer dependent service compromises the full appreciation of the investment by the Commonwealth, increases expenses by having ad hoc service calls, and importantly, can extend the research downtime thus delaying grant and contract deliverables and advisory service responses to the Commonwealth and other state agencies.  The annual service contracts for each of these pieces of equipment range from $2,000 to more than $25,000.  
Objectives D, E10.  Enhance HPC technology.   The Governor and General Assembly have invested in VIMS by providing eight new faculty positions to the Institute over the past two years.  These new faculty hires, as well as several current junior faculty, have research programs that require the use of High Performance computers. Real-time forecasting requires high speed data transfer in and out of the VIMS campus, combined with high performance computation using prediction models and software.  A poignant example occurred on August 29, 2012 when Hurricane Isaac intensified as it entered the Straits of Florida, taking aim on the City of New Orleans.  For two days before making landfall, the important question was "How high will the water rise?"   VIMS has been developing the capability to answer this question on the Virginia coast.  
In August of 2011, Hurricane Irene, at one time a Category 3 tropical cyclone, threatened millions of Virginians living within a hundred miles of the ocean.  Forecasters at the U.S. National Weather Service in Wakefield requested the operation of the VIMS storm surge models to furnish them with real-time information throughout the storm about the degree of impact to flood prone areas.   The Wakefield team analyzed the data from nine simulations run at VIMS during the three-day period and passed the information to teams at the Virginia Department of Emergency Management (VDEM) in order to help focus warnings and potential relief.  The leading faculty member, Dr. Harry Wang, received a Governor’s Technology Award for Innovative Use of Modeling & Simulation Techniques because of the software developed he developed at VIMS.
Situations such as Hurricanes Isaac and Irene illustrate the benefits of a coordinated HPC capability.  Modern instrumentation and real-time simulations require increasingly massive data inputs and outputs that must work reliably and in exact time order.   Funding HPC upgrades at VIMS will support the application of innovative modeling and simulation technologies that are critical to the 

economic and natural marine resources of the Commonwealth.   As another example, VIMS has embarked on projects to map the genetic makeup of finfish, shellfish and other species in order to understand the interrelationships affecting their survival in the marine environment.   The latest generation of genetic sequencers collect data at a rate one-thousand times faster than instruments of just five years ago.   For example, VIMS' Illumina GAIIx sequencer produces 30 million data points from just one sample of a Bluefin Tuna.  The sequencer has the potential to generate a terabyte of DNA data every few days.  Real-time simulations can forecast outcome scenarios ranging from predicting the local crab harvest to protecting life and limb for millions of citizens before an impending hurricane.  Centralizing resources will allow students to access the data and models, enhancing model development and providing a training tool for the next generation of marine scientists.
VIMS presently has an HPC capability that has been cobbled together using various grant funding sources, yet it needs more capacity and requires additional staffing resources.  Data collection rates have become faster, and scientific instruments in the field and lab are more sensitive, causing the need for more wide-spread application of HPC in marine research and resource management.  In order to properly run an HPC program at VIMS, more nodes must be added to the present cluster, annual support and software costs must be covered, and an HPC specialist must be hired to support the scientific research community.    
Objectives D, E8, E11.  Support VIMS’ Chesapeake Bay Fish Surveys and Continue Economic Opportunities.  Commercial and recreational fisheries in the Commonwealth of Virginia generate a total of $1.23 billion in sales, $717.4 million in income, and 13,015 full and part-time jobs for the economy of Virginia (expressed in 2005 constant dollars).  Continuation of the economic benefits and employment opportunities for Virginians derived from fishing hinges directly on sustaining funding levels and maintaining our membership in the Atlantic Coastal Fisheries Cooperative.  The Cooperative requires Virginia to collect and analyze survey data for managed species; striped bass, summer flounder, menhaden, blue crab, and croaker headline the list of approximately 20 species for which annual data summaries are required.  VIMS’ Department of Fisheries Science monitors many of the fish listed above and the funding comes from the Commonwealth, federal, and other non-federal agencies.  Unfortunately, the stability and future viability of these surveys has reached a crossroads because of recent budget reductions and measurable uncertainty surrounding the federal funding sources currently subsidizing them.  
It is important to note that the fish surveys operating in Chesapeake Bay and coastal Virginia waters also serve as outstanding platforms for conduct cutting edge research and education in marine science.  Since 2008, VIMS scientists have published over 40 manuscripts in the peer-reviewed literature on topics such as fish biology, ecology, and population dynamics using data derived from these surveys.  More than 20 graduate student thesis/dissertation projects have been supported by these data collection programs.  In addition, dozens of undergraduate and graduate students have 

participated in survey activities as part of courses within their degree programs, and hundreds of members of the general public have learned about the basics of fisheries and marine science by spending a day on the water with VIMS survey personnel.  It is reasonable to state that these surveys provide an extremely valuable service to Virginians in a wide array of sectors.   In the private sector, their value is realized through maintenance of prosperous fishing opportunities for those citizens with personal and/or economic ties to the estuarine and coastal waters of the Commonwealth. To those in the public sector, these surveys provide invaluable opportunities to engage in world class marine science research, train future marine scientists through cutting edge interdisciplinary education, and relate to the general public through outreach.
Objectives D, E7, E12.  Implement a post-graduate Commonwealth Coastal and Marine Fellowship program in collaboration with the Virginia Sea Grant (VASG) program that has been housed at VIMS since 2008.  Fellows would be placed with host offices in the Virginia Marine Resources Commission (VMRC) and the Department of Environmental Quality (DEQ), providing them with highly trained professionals to help advance the state agency mission, and perhaps most significantly, adding workforce development and retention benefit.  
The program would provide Fellows with “on the job” experience in the integration of coastal and marine resource science, policy and management. By building a network of current fellows and alumni (after a couple years), the Commonwealth Fellowship program will cultivate Virginia’s network of scientists and resource managers, expand opportunities for state agencies to collaborate with universities, and improve our ability to address emerging coastal and marine resource issues and needs through innovative cross-institutional, multi-disciplinary responses.
VASG would conduct the recruitment and pre-screening of fellows and host offices, fiscal management, matching procedures to link host offices with pre-qualified fellows, and fellow oversight and technical assistance throughout the year. Qualified candidates would apply through VASG and could come from any of our university partner institutions. The host office would develop and oversee the fellow’s job tasks and activities, contribute modest funding toward the stipend to demonstrate commitment to the fellowship, and participate in the matching process.
Objectives D, E7, E8, E11, E12.  Enhance Chesapeake Bay Water Quality Modeling and Monitoring.  The need to assess and verify the effectiveness of public fund expenditures to restore water quality in Chesapeake Bay is critically important. Currently, the Commonwealth is largely dependent upon the Chesapeake Bay Program model and monitoring data to assess progress towards meeting Bay water quality goals.  There is a clear need for enhanced water quality modeling and monitoring in Virginia’s tributaries to support efforts by the state and local governments to meet water quality goals.  VIMS is uniquely positioned with its expertise, state-of-the-art modeling capabilities, advanced monitoring technologies and mandated role as the scientific advisor to the Commonwealth on marine and coastal natural resource issues to provide this critical need.  The proposed program would build on these strengths to develop and utilize models that more 

accurately represent conditions in Virginia waters and to couple these models with real-time water quality data to provide a comprehensive, high resolution view of water quality that far exceeds the spatial extent, temporal coverage, and accuracy of the current monitoring program. Such information would furnish decision makers with the information necessary to make more informed decisions related to Bay restoration and TMDL (Total Maximum Daily Load) implementation.
Monitoring can be most effectively established with a Commonwealth Chesapeake Bay Observing System.  This system would expand and integrate VIMS’ current technologies to produce a unified, state-of-the-art system.  The system would integrate water quality and weather to allow for near real-time responses in support of emergency management, such as storm forecasting and response, public health, such as harmful algal blooms and fishery impacts, and state wide tidal water quality assessments, all of which support both economic and natural resource needs. 

C. Financial Aid – Not Applicable

D. Evaluation of Previous Six-Year Plan
Objectives A, E3, E5, E6, E8. Support Graduate Financial Aid. VIMS received $3,013 for graduate financial aid from the General Assembly in 2012. While this was a very modest level of new support, it was indeed a welcome addition to a slowly-growing pool of funds that will be used to help meet our target of 25% enrollment growth in STEM fields. During the past year, VIMS has also begun exploring the possibility of implementing a new funding model for graduate students that includes internal reallocation, tuition waivers, and reevaluation of credit hour requirements. At the same time, faculty have continued to aggressively pursue grant support from federal agencies, maintaining a very good level of success in an increasingly uncertain and competitive funding climate.  
Objective C. Expand collaborations with William & Mary in the areas of marine science, environmental science and public policy, and seek grant support for new and continuing programs that offer mutually beneficial opportunities for sharing curricular and other resources. VIMS and W&M established a minor in Marine Science in the 2009-2010 academic year in response to growing interest in the field of marine science by undergraduates. Permanent funding from internal W&M sources was committed in the 2012-2013 academic year. The minor provides unique opportunities at all levels: undergraduates benefit from field courses and research experiences with VIMS faculty, graduate students benefit from increased teaching opportunities, VIMS faculty benefit from increased interactions (both teaching and research) with the outstanding undergraduate study body, and faculty across W&M benefit from increased interactions, which lead to opportunities for new collaborations.  

Progress was also made through establishment in the 2012-2013 academic year of a Virginia Coastal Policy Clinic (VCPC), a partnership between VIMS and the W&M Law School to integrate the latest science with legal and policy analysis. VCPC will provide objective, thoughtful, and scientifically-supported legal analysis of coastal resource management issues affecting Virginia, while providing W&M students an exceptional learning experience grounded in the law school’s philosophy of the Citizen Lawyer. VIMS will strengthen the clinic’s impact as its work will be informed by scientists who are intimately familiar with the issues facing Virginia coastal resource management and already connected to local government planners and leadership.
Objectives D, E6, E8, E11. Establish new faculty lines to perform innovative research to advance science and discovery with particular emphasis on economic development and environmental enhancement.  VIMS received $525,000 and $475,000 in the 2011 and 2012 General Assembly sessions, respectively, for eight new faculty positions. These positions were filled with young scientists in marine science subfields important to the Commonwealth: Fisheries Ecology, Coastal Geology, Physical Oceanography, Marine Chemistry, and Marine Molecular and Microbial Ecology. These faculty lines will allow innovative research and discovery that are important to economic development and environmental enhancement. Their participation in the VIMS education program, the School of Marine Science, will create new opportunities for increased student enrollment and additional advanced degrees in STEM fields. New faculty will participate in “service to the Commonwealth” by advising the General Assembly, state agencies, marine industries and the general public on marine-related matters as mandated for VIMS in the Code of Virginia.
Objectives D, E8, E11. Establish a stable and centralized base of funding for long-term surveys that monitor fish and blue crab populations in the lower Chesapeake Bay and it tributaries. VIMS was successful in obtaining approximately $150,000 in new funding during the 2013 General Assembly session to support the blue crab monitoring program at VIMS. The blue crab fishery, the most important in Chesapeake Bay, has rebounded from near collapse in 2007 to vastly improved but still uncertain and variable levels of harvest in the ensuring six years. This and other monitoring programs at VIMS provide an extremely valuable service to Virginians in a wide array of sectors. In the private sector, their value is realized through continued and even enhanced fishing opportunities for those with personal and/or economic ties to estuarine and coastal waters. To those in the public sector, these surveys provide opportunities to engage in new and important research, train future marine scientists through interdisciplinary education, and relate to the general public through outreach and institutional extension programs. 

E. Capital Outlay
VIMS has 12 proposed capital projects over the Six-Year Plan period; however, there are three that have the most impact on our strategies.  They are (1) Construct a Consolidated Scientific Research Facility, (2) Relocate and Construct an Oyster Research Hatchery, and (3) Expand the Fisheries Science Laboratory.  
Construct a Consolidated Scientific Research Facility.  This project consists of constructing a new 25,000 square foot building to provide research, office, and technology space for the IT department, two Advisory units, a Modeling group, and the Communications Center.  This new building will support the following strategies: Enhance Chesapeake Bay Water Quality Modeling and Monitoring; Enhance HPC technology; and Develop and support new management and policy approaches at state and local government levels. The units that will be housed in this new building collectively represent the majority of the Institute’s routine advisory and outreach education activities.  The Center for Coastal Resource Management (CCRM) provides technical support services required under Virginia law for the Commonwealth’s tidal and non-tidal wetlands management programs.  Marine Advisory Services (MAS) provides research and advisory services to the commercial fishing and aquaculture industries in the Commonwealth, as well as a wide variety of curriculum support to primary and secondary schools throughout Virginia. Water quality and storm surge modeling will utilize enhanced High Performance Computing technology which, in turn, will require dedicated high-quality space such as that planned for the Consolidated Scientific Research Facility. This project has been identified with the pooled projects authorized to proceed to construction as per Chapter 806.
Relocate and Construct an Oyster Research Hatchery.  The current hatchery is nearly four decades old and was originally designed as a production facility for planting large numbers of seed oysters in the Chesapeake Bay.  The new hatchery will be 22,000 square feet and constructed on the north side of campus, out of the flood plain, and be specifically purposed for oyster restoration, industry and economic development, and educational and training space. This research hatchery supports TJ 21 Objectives E7, E8, E11, and E12.  VIMS’ Aquaculture Genetics and Breeding Technology Center (ABC) will be housed in the new hatchery.  The 1997 General Assembly established ABC in recognition of the role that genetic research and selective breeding play in aquaculture development.  ABC is the first genetics program to focus on oysters and one of the first dedicated Centers for breeding marine species.  ABC’s mission is to continuously improve oyster aquaculture through the manipulation and control of the genetics and culture of the oyster.  These improvements, through application of cutting edge research, have and will continue to have regional impact and worldwide application.  Most importantly, aquaculture is one of the leading economic development opportunities for Chesapeake Bay.  ABC addresses industry requirements for a more profitable enterprise by running a breeding and applied research program, which comprises a research hatchery, labs, and farms that are staffed with technicians, students, and trainees.  ABC does not sell seed or larvae, but enables industry to meet this demand by providing the best available brood stock.  
Expand the Fisheries Science Laboratory.  This project consists of constructing a 13,900 square foot laboratory and office building adjacent to the Fisheries Science Laboratory (FSL). Fisheries Science is a core function at VIMS, and a significant amount of the advisory service that VIMS provides to the Governor’s office and General Assembly is related to fisheries management.  Because the FSL is at 

the maximum size allowed by the building code for its construction type, and thus additions are not possible, new construction is required. This new building is the infrastructure underpinning for the strategy Support VIMS’ Chesapeake Bay Fish Surveys and Continue Economic Opportunities.  The ten faculty members in the Department of Fisheries Science have research programs devoted to investigate and assess fishes, crabs, and mollusk species of commercial, recreational, and ecological importance. Not only will this building provide new research space but it will also support the survey work necessary for continuation of economic benefits that hinge directly on well-managed and sustainable fisheries. 
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