CAAL

5/2/2013
Agenda Item 3h

Summary

New Program Proposal
Ph.D., Marine Science

Coastal Carolina University

Coastal Carolina University requests approval to offer a program leading to the Ph.D. degree in
Marine Science to be implemented in Fall 2013. The proposed program is to be offered through
traditional instruction on campus. The following chart outlines the stages for approval of the proposal;
the Advisory Committee on Academic Programs (ACAP) voted to recommend approval of the proposal
to the Committee on Academic Affairs and Licensing (CAAL). The full program proposal is attached.

Stages of Date Comments

Consideration

Program Planning 8/15/2012 | USC transmitted concerns about research opportunities for

Summary received and students and need for another Ph.D. in Marine Science

posted for comment

Program Planning 10/11/2012 | ACAP members advised Coastal to enhance the description of

Summary considered collaborating faculty (especially those with experience in

at ACAP participating on dissertation committees) and resources to
support the broad-based curriculum; development of
mathematically-based content; and suggested development of
cognates. Staff suggested that Coastal garner USC’s support and
provide additional information on collaboration between
Coastal and Clemson. Further discussion among ACAP
members and Coastal representatives were about employment
prospects, fiscal support, equipment, existing resources, and
enhancement of experiences of bachelor’s and master’s students
with the addition of the new program.

Program Proposal 1/11/2013

Received

Comments and 2/10/2013 | Staff requested refinements to the proposal: compare and

suggestions from CHE contrast proposed program to USC’s; address collaboration with

staff to the institution USC; provide more information on need/justification; update
sections on physical plant, equipment, costs, and accreditation.
Staff transmitted primary concerns about cost and duplication
of USC’s program.

Revised Program 2/15/2013 | The revised proposal included additional information to

Proposal received justification and need sections, job opportunities, resources,
entrance points, milestones, and assessments.

Program Proposal 2/28/2013

posted to ACAP
members for review
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ACAP Consideration 3/21/2013 | ACAP members questioned Coastal representatives about the
Clemson MOU, incremental development of resources, state
investment in existing resources for the bachelor’s and master’s
programs, SACS accreditation timeline, justification of
duplication, viability of partnerships based on common interests
vs. directive by CHE of unlikely sustainability; cost concerns and
justification of reallocation of funds; long-term strategic
implementation.

In response to inquiries and feedback from members of ACAP and the staff, Coastal Carolina
University officials significantly revised the new program proposal, especially so that it adequately
addresses concerns about the cost of the program and duplication of a similar program at USC. ACAP
members did not oppose the program; several voiced their support of the program and questioned the
value of collaborative agreements between and among institutions, especially where collaboration is
required rather than entered into voluntarily. The institution has developed a well-crafted program in
that the content is relevant to the evolving field of marine/environmental science and has amassed
resources to support the program.

Recommendation
The staff recommends that the Committee on Academic Affairs and Licensing commend
favorably to the Commission the program leading to the Ph.D. degree in Marine Science at Coastal

Carolina University, to be implemented in Fall 2013, provided that no additional “unique cost” or other
special state funding be required or requested.
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COASTAL CAROLINA UNIVERSITY
Conway, South Carolina

Proposal to
South Carolina Commission on Higher Education
To establish a
Ph.D. in Marine Science: Coastal and Marine Systems Science

January 14, 2013

Contact Person:
Dr. Robert Sheehan
Provost/Senior Vice President For Academic And Student Affairs
843-349-2089
sheehan@coastal.edu

J David A. BeCenzo

President
This page may not be reproduced or put on line
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CLASSIFICATION

Name of proposed program:  Doctoral Program in Marine Science: Coastal and Marine
Systems Science

Academic Unit: College of Science

Designation of Degree: Ph.D. in Marine Science

Proposed date of

Implementation: Fall 2013

CIP Code: 40.0607

New or Modification: New

Site: Main Campus of Coastal Carolina University and

collaborating facilities
Qualifies for Palmetto Fellows
and LIFE Scholarship Awards: No
Delivery mode: Traditional

INSTITUTIONAL APPROVAL

List of all internal institutional bodies of which approval was required and the dates on which
each such body approved the program.

Internal Institutional Body Date of Required Approval
Graduate Committee, College of Science 12/6/2012
Graduate Council 1/16/2013
Faculty Senate 2/6/2013
Prowvost 2/14/2013
President 2/14/2013
Board of Trustees 6/7/2012

JUSTIFICATION

Purposes and objectives of the program

Developing technical understanding of the coastal zone and applying that knowledge to coastal
resource management is essential for society. This need is a consequence of the pressure on
both state and national resources brought about by population density along the coast (currently
53% of the United States population lives in coastal counties), as well as the importance of
coasts to the world economy. The coastal zone is particularly challenging to manage, as it
embodies the dynamic interface and complex interactions of terrestrial, oceanic and
atmospheric subsystems. Typically, aspects of this system are the focus of a range of academic
programs (e.g., marine science, atmospheric science, physical oceanography, environmental
science/engineering, geological sciences, and biological sciences) but with a limited focus on the
interdependencies among those fields. A recent shift in research approach (as indicated by the
creation of new multidisciplinary funding programs, such as the NSF Margins, Frontiers in
Earth System Science and Science, Engineering and Education for Sustainability programs) is to
adopt an integrated, multidisciplinary view of such systems that are ever increasing in
complexity. Subsequently, emergent systems’ properties and problems are not readily predicted
by separate analysis of individual subsystems, and an integrated approach is required for full
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understanding. The proposed doctoral program in Coastal and Marine Systems Science is
designed to approach the study of complex coastal ocean, earth, atmosphere, biosphere, and
societal interactions and the associated management applications as a single integrated system.
The program builds on Coastal Carolina University’s (Coastal's) focus on coastal zone
environments, existing academic and research programs, and a long-term commitment toward
an integrated management of South Carolina’s coastal systems. Furthermore, the proposed
program is supported by strong complementary and synergistic partnerships with Clemson
University, Savannah River National Laboratory and numerous other academic, governmental,
and corporate institutions across the region and the entire country.

The increasing coincidence of environmental and economic interests related to sustainable and
productive use of coastal natural resources (e.g., beaches, maritime recreation, marine
renewable energy, real estate, fisheries and water quality) and adaptation to potential changes in
this system will be important drivers for all coastal communities in the future. Coastal
communities, states, and industries face an increasing array of challenges and costs requiring
technical solutions that have historically been considered separately (e.g., beach erosion, storm
protection, energy production, storm water runoff, and coastal hypoxia). There is great
potential for the coordination of efforts. Efficiencies would be found in an integrated,
multidisciplinary systems approach to regional coastal environmental management. This
approach will provide a unique foundation to help meet increasing societal needs for
professionals trained to consider this complex system holistically and to provide science-based
guidance to society and industry.

Program goals

Building on the knowledge and experience of students from undergraduate programs in
traditional core science disciplines (biology, geology, oceanography, environmental science, etc.)
and/or graduate students in master's degrees in related areas, the goals of this program are to
prepare highly-trained professionals who:

Goal 1: Understand complex systems at the Ocean-Atmosphere-Terrestrial interface from a
variety of scientific disciplines and across a range of temporal and spatial scales;
Goal 2:  Design and conduct scientific research to enhance the knowledge base concerning

coastal and marine systems as well as for specific societally relevant environmental
problems in the coastal zone;

Goal 3:  Describe and characterize coastal systems using advanced coastal observing
instrumentation, and conceptual and quantitative models, and incorporate new
research results towards improving the prediction of future system behavior and
response to natural and societal drivers;

Goal 4:  Translate complex problems and solutions into language and methods understood by
public policy decision-makers, as well as by the general public; and

Goal5:  Develop core competence, experience and publication records to successfully
compete for professional positions in industry, academia, and government.

Student learning outcomes (SLOs)
After successfully completing the doctoral degree requirements, students will be able to:

1.  Critically evaluate evidence-based studies of coastal and marine systems
(Goals 1, 3).
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2.  Design field, laboratory and/or computational experiments, data acquisition and
analysis to advance scientific knowledge and applications in coastal and marine
systems science (Goals 2, 3).

3.  Develop and test conceptual and/or mathematical models to simulate and predict

complex coastal behavior (Goals 2, 3).

Analyze research data and evaluate its application to regional issues (Goals 2, 3, 4).

Incorporate knowledge of temporal and spatial variability of coastal systems into

recommendations for management of coastal and marine systems (Goals 1, 2, 3, 4).

6.  Apply scientific theories, intellectual skills and competencies, and management
principles when making decisions related to utilization of human and physical
resources in coastal and marine zone policies (Goals 2, 3, 4).

7. Effectively communicate technical information and scientific results to a range of
constituencies in the private, public, and academic sectors (Goals 1, 4).

8.  Apply a structured and scientific process when making and recommending policy
decisions (Goals 1, 2, 3, 4).

9. Demonstrate a leadership role within the field of coastal and marine research,
development, and management (Goals 1, 5).

ok

Need for the program in the state

The South Carolina coastal zone is rapidly developing and will continue to be an important area
of economic and population growth for the state. Much of this growth is supported by the state’s
coastal natural resources. Other coastal areas in the country and world are facing similar trends
and needs for improved balance between maintaining coastal resources and expanding
sustainable economic growth.

Coastal Carolina University’s Office of Institutional Research, Assessment and Analysis
compiled a survey (Appendix 1) of academic and industry representatives across the region
regarding the need for highly trained scientists within the proposed program area. A consistent
recommendation from this survey (response rate = 28%) was the need for a more systems-
oriented approach to societally relevant coastal marine problems and a migration away from
traditional marine science graduate education. The thematic areas and strengths of the
proposed program were highlighted as growth areas needing expertise and leadership for
developing new industries, such as in marine renewable energy. Developing industries and
increasing needs for more efficient and effective management of natural coastal resources as
economic drivers will require an integration of research: technical, policy, regulatory and
economic, which will expand the need for expertise in interdisciplinary systems-based scientific
realms. This was also a theme highlighted by an external reviewer’s comments on the proposed
program (Appendix 2). These areas are well aligned with Coastal’s strengths and proposed
program focus as well as with the cooperative relationships with Clemson University and the
Savannah River National Lab, among others.

The need for improved coastal science as well as the connection of that science to public and
private decision makers was highlighted by a recent letter from the Executive Director of South
Carolina Sea Grant Consortium speaking to the need for this focus and program at Coastal (full
letter attached in Appendix 3).

The design of the program was influenced by input from Dr. Edmund Estes of North Carolina
State University, the external reviewer. Dr. Estes has a long history of administering graduate
programs dealing with natural resources and environmental policy. He pointed out that Ph.D.
level research, if structured well and communicated broadly, can positively influence
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environmental policy. As such, the proposed doctoral program includes core classes in issues
and applications. Further, the program evaluation includes tracking of interactions between
graduate students and entities that eventually craft and enforce environmental policies. This
applied aspect of the proposed doctoral program is unique and will position graduates for a
diversity of jobs in the environmental field.

Centrality of the program to the mission of the institution

Act 213 (R. 243, H. 5051) of the 2012 South Carolina General Assembly, amended the S.C. Code
of Laws, to allow four-year colleges and universities to offer a doctoral degree in marine science
approved by the Commission on Higher Education. Subsequently the Coastal Carolina
University Board of Trustees revised the mission statement of the University in 2012 and
received approval of the new mission from the South Carolina Commission on Higher Education
(SCCHE) on October 4, 2012.

Because the proposed Ph.D. program in Marine Science that initiated the mission statement
change has not yet been approved by the Commission, the University will not use the revised
mission statement until after SCCHE approves the program.

It states:

“Coastal Carolina has ... become a regional comprehensive university with a
tradition of a strong liberal arts core. Coastal Carolina seeks to develop students
who are both knowledgeable in their chosen fields and prepared to be productive,
responsible, healthy citizens with a global perspective. Coastal Carolina commits
its resources to ... building baccalaureate and selective master’s programs of
national and/or regional significance in the arts and sciences, business,
humanities, education and health and human services, and a Ph.D. program in
Marine Science. Coastal Carolina fully embraces its leadership role as a regional
center of economic and intellectual resources, lifelong learning, cultural and
recreational opportunities and athletic programs.”

The proposed doctoral program in Marine Science: Coastal and Marine Systems Science is a key
element of this new mission. The program increases the scientific understanding of coastal and
marine systems. Such knowledge is critical for sustaining coastal areas influenced by
development, rapid population growth and storms.

Relationship of the proposed program to other related programs within the
institution

With the recognition that coastal resources are important to the region’s economy, history and
culture, Coastal Carolina University operationalized its commitment to studying coastal
environments with the formation of the Burroughs and Chapin Center for Marine and Wetland
Studies (BCCMWS) in 1988. The Center has established a strong research capacity particularly
within coastal geology and applied geophysics, environmental quality/watershed planning, and
coastal ocean/atmospheric observations and modeling. University faculty and students from
several academic programs (i.e., Marine Science, Physics, Archaeology, Computer Science and
Biology) are assisted by the Center and work cooperatively with Center staff.
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Center-generated research ($8.5M in active external research funding for 2011-2012) has
established a significant array of instrumentation, expertise, and support that has greatly
benefited existing undergraduate and master's degree programs. These resources have
facilitated development of several formal undergraduate and graduate courses contributed by
Center faculty to existing undergraduate and master's programs that would not be adequately
supported or possible otherwise. In addition, there has been significant expansion of direct
involvement and support of students (grant-generated salary support, research project
involvement, and mentorship) and undergraduate departmental faculty (summer salary, joint
proposals, and contribution to startup funding) that has enhanced and expanded capacities of
existing departments. These synergies and benefits are expected to broaden with the
development of the new Ph.D. program. In addition, the new program expansion provides a
vehicle for enhanced cross-department coordination and leveraging of existing programs and
collective resources. In preparation for the developing doctoral program, the Center has been
restructured into the School of Coastal and Marine Systems Science (SCMSS). The School of
Coastal and Marine Systems Science operates within the College of Science with the director
reporting to the dean. The School will participate in the organization of the College with
representation on the College Graduate Committee and with representation on the Faculty
Senate. This structure is similar to what occurred when the health-related programs (as the
School of Health, Kinesiology, and Sport Studies) moved from the College of Education to the
College of Science in 2008.

In 2003, the University established a Master of Science degree in Coastal Marine and Wetland
Studies (CMWS), further formalizing the interdisciplinary focus on coastal environmental issues
and science at the graduate level. The Coastal Marine and Wetland Studies program is
supported by faculty from several academic departments, principally Biology and Marine
Science, as well as staff from the Center for Marine and Wetland Studies. The doctoral program
affords significant additional benefits to the master's program as a similarly broad and
interdisciplinary program. Participation of doctoral students as part of research teams that will
frequently engage master's degree students provides a broader array of expertise and greater
mass of research culture and activities. In addition, as has been the case for undergraduate
programs, instrumentation and research infrastructure developed by research funding to the
Center/School also considerably expands access to advanced instrumentation and software that
would otherwise not be available within the master's program. Academic courses created for
Ph.D. student needs will be widely accessible to these masters level graduate students.

Students in the Coastal Marine and Wetland Studies M.S. program are currently required to
take 12 hours of graduate electives. This requirement is now met through graduate courses
offered within Biology (BIOL), Marine Science (MSCI) and Coastal Marine and Wetland Studies
(CMWS). The Ph.D. in Coastal Marine and Systems Science (CMSS) will provide expanded
curricular options particularly for those students interested in systems science.

Interactions and relationships between the proposed program and those at other
institutions

Due to its particular focus, curricular structure, and collaborative leveraging of resources and
expertise, this program is distinct (not directly duplicative) yet very well placed to be compatible
and synergistic with some programs specializing in other diverse fields across the state and
region. The basic tenet of the Ph.D. Marine Science program in Coastal and Marine Systems
Science is that challenges and issues in the coastal zone must be studied and approached within
the coupled earth, atmosphere, and ocean system (i.e., an integrated systems approach).
Human populations invariably interact with each of these systems, so the human element adds
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an additional dimension. A systems approach allows one to incorporate populations (both
human and “living marine resources”) as integral components of the various subsystems. This
focus on the complex interactions within the coastal zone was noted as “an important need for
our area and all coastal communities” in written comments provided after the SCCHE ACAP
review of the program summary in October 2012.

While traditional Ph.D. programs have stressed the importance of basic research in the training
of future scientists, it is now clear that scientists of the future, and specifically scientists dealing
with challenges in the coastal and near-shore marine zones, must understand the intersection of
various scientific disciplines within science as well as policy and human systems. As such, the
Ph.D. program in Coastal and Marine Systems Science includes core and advanced classes as
well as education directed at developing predictive capabilities for future coastal system
responses to natural and human-induced drivers. The only similar program in the state of
South Carolina is the Marine Science Ph.D. at the University of South Carolina. This program is
broadly based in biology, chemistry, earth science and geography and is staffed by faculty with
joint appointments. The proposed Ph.D. at Coastal Carolina University also takes a broad
educational approach to coastal systems but with a greater emphasis on physical processes and
their interactions. This emphasis is a reflection of the faculty who designed and will deliver the
curriculum.

The proposed Ph.D. program will favorably complement some well-regarded programs in the
state, specifically the University of South Carolina and Clemson University. Coastal Carolina
University presently maintains a cooperative Memorandum of Understanding with Clemson
University (see Appendix 4a) building on eight years of leveraging respective strengths and
initiatives related to renewable energy development and water quality studies. This partnership
affords each institution access to specialized and synergistic capabilities concentrated in the
respective institutions. For example, Coastal Carolina University has formally joined the
Clemson University “Intelligent River” team working to instrument the length of the Savannah
River system from the mountains to the sea. This Clemson University program is designed to
provide real-time data related to the function of the river to facilitate science and management
and a range of riverine science, resource management and technology initiatives at Clemson
University. It leverages Coastal's marine and estuarine expertise and field operational
capabilities. This partnership also provides a basis for greatly expanding and broadening future
collaborative research initiatives and student opportunities. This effort emphasizes an
integrated systems approach to a complex system, particularly in the interconnected link
between the river, estuarine, and ultimately coastal and ocean environments. The Coastal-
Clemson Cooperative affords an important opportunity to bridge a traditional divide between
“environmental” natural sciences and engineering approaches to coastal problems, as well as
leverages an academic focus that spans the broad range of issues that are critical for
understanding the coastal zone. Work progresses to develop baseline observational and
modeling capabilities to advance a potentially important developing industry in marine energy.
Clemson University’s new Drive Train Test Facility, located in Charleston, is the largest
engineering test bed for wind turbine technology in the world. It is focused on testing developing
technology and larger, more efficient wind turbines to support the developing offshore
renewable energy industry worldwide. Offshore resources represent a particular economic
potential for the state of South Carolina and surrounding region. Coastal Carolina University’s
focus is to improve the observation and modeling of wind resources in addition to simulation of
conditions that ultimately comprise these yet untapped resources.

Coastal Carolina University is also working with the Savannah River National Laboratory
(SRNL; see Memorandum of Understanding (MOU) in Appendix 4b) and others to greatly
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advance the observation and modeling of the coastal boundary region where air-sea-land effects
interact in a complex manner driving coastal weather, waves and currents. The CCU-SRNL
cooperative is presently starting a collaborative Dept. of Energy project seeking to model and
characterize potential hurricane wave forcing on the Southeast US continental shelf. This study
is a basis for engineering partners to refine the design of offshore structures, which will help
reduce the cost and uncertainty for developing industries.

Both of these examples illustrate the interdisciplinary, societal and economically relevant,
systems-oriented focus of the proposed Ph.D. program as well as the strength of the
collaborative model to continue developing important initiatives into the future. Access to
collective expertise and specialized resources is greatly enhanced through such partnerships, as
well as perspectives offered by outside speakers from industry, agencies, national laboratories
and other professionals in the field students are seeking to enter.

There are several other cooperative activities between Coastal Carolina University faculty and
students and regional universities and research centers aimed at better understanding coastal
systems, including;:

1. University of South Carolina's Baruch Marine Field Laboratory related to marine
biological and ecological studies within the pristine environments at North Inlet,
which recently expanded to adjacent coastal waters after leveraging the disciplinary
focus and capabilities of each program (e.g. interdisciplinary study of
anthropogenically-affected tidal creek biogeochemistry as well as coastal hypoxia
events).

2. Department of Natural Resources, Marine Resources Research Institute where
Coastal Carolina University’s coastal geologic and applied marine geophysics group
works to better characterize and manage the state’s coastal natural resources
related to beach erosion, beach nourishment, and sea floor habitat.

3. U.S. Geologic Survey’s Coastal and Marine Geology Program and Water Resources
Division related to geologic framework, coastal erosion, and natural resource
characterizations.

4. US Army Corps of Engineers Charleston and Jacksonville Districts- engaged in
cooperative studies of coastal erosion, regional sediment management and coastal
water quality. BCCMWS is presently assisting the Corps with expedited studies
associated with the upcoming Charleston Harbor deepening.

5. University of South Florida- The Center for Marine and Wetland Studies has
established an MOU with the University of South Florida (see Appendix 4c) to
facilitate cooperation between respective geophysical sea floor mapping
capabilities. This cooperative has helped leverage respective instrumentation, staff
and student opportunities for faculty and students of both institutions in mutually
supportive studies and other initiatives.

6. University of Georgia (UGA) and its Long-Term Ecological Research site at Sapelo
Island, Georgia. Coastal faculty members are currently co-principal investigators
with 20+ other researchers from UGA and institutions across the southeast to
investigate the long-term behavior of a coastal barrier island. This collaboration
provides student opportunities with other regional academics.

Coastal Carolina University faculty and students routinely work cooperatively with colleagues at
the University of South Carolina at the Belle W. Baruch Foundation’s Hobcaw Barony in

Georgetown, SC and Clemson University focusing on forest systems and saltmarsh, respectively.
The proximity of Coastal Carolina University to the Hobcaw Barony and to Clemson University’s
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Restoration Institute in Charleston offer opportunities for expanded cooperation and access,
including graduate student engagement by University of South Carolina and Clemson University
scientists based along the coast. Coastal Carolina University also maintains a coastal reserve at
Waties Island that is more directly embedded within the heavily developed South Carolina coast.
A short drive from the Coastal Carolina University campus, Waties Island is located in North
Myrtle Beach. Collectively, the pristine setting at Baruch and the more human-influenced
settings at Waties Island and Myrtle Beach provide strong opportunities to cooperate and to
pursue significant multidisciplinary research ventures, especially those involving human
sustainability management issues.

This degree will require: 1) successfully completing a suite of required core courses to set the
framework of the expanse across coastal marine sciences and systems approaches, 2) advanced
and specialized courses developed within the School of Coastal and Marine Systems Science as
well as 600-level or above (graduate student only) currently offered in BIOL, MSCI and CMWS,
3) doctoral seminars and colloquia, and 4) a dissertation completed at Coastal.

ENROLLMENT
Admissions
Students may apply to the Ph.D. program in Marine Science: Coastal and Marine System

Science through Coastal Carolina University’s Office of Graduate Studies
(http://www.coastal.edu/graduate/index.html).

In general, students are encouraged to apply to the doctoral program for a planned start in the
fall semester. The main application deadline for the program is January 15. The SCMSS Program
Committee will evaluate applications and notify applicants of acceptance or rejection by March 1
for matriculation starting in the following fall semester.

Students may be considered for beginning graduate work on an alternate schedule, typically
spring semester, at the discretion and recommendation of the SCMSS Admission Committee
and Director. Students proposing to enter the program on an alternate schedule or with need for
any other special consideration affecting matriculation should contact the Office of the Director
of the School prior to submitting an application.

All students applying to the doctoral program in Coastal and Marine System Science are
encouraged to contact individual faculty members with related research programs about their
research interests and strongly consider visiting the School either individually or at scheduled
open houses offered by the school.

The School of Coastal and Marine System Science will only admit a finite number of doctoral
students annually on a competitive basis. Students are expected to have identified a faculty
research advisor/mentor to be admitted to the doctoral program and include a recommendation
by a SCMSS faculty member agreeing to serve as the student’s research mentor with their
application.

Qualifications for Admission to the Doctoral Program.
All applicants to the doctoral program in Marine Science: Coastal and Marine System Science

must meet the requirements for graduate admission to Coastal Carolina University and the
School of Coastal and Marine System Science.

Coastal Carolina University, Ph.D., Marine Science, Program Proposal, CAAL 5/2/2013 - Page 11


http://www.coastal.edu/graduate/index.html

This includes:
e Successful completion of a master’s or bachelor’s degree from a regionally accredited
institution

o A minimum GPA of 3.0 or higher (on a 4.0 scale) documented by official
transcripts for all collegiate course work.

o Final transcripts for bachelor’s and master’s degrees (if applicable) are required
to be received before formally beginning the program.

o Successful completion of at least two semesters of college level calculus, physics
and chemistry and advanced coursework in scientific disciplines related to the
student’s proposed research area.

e Copies of official scores on the Graduate Record Examination (GRE)

o SCMSS requires a minimum of 300 combined verbal and quantitative scores on
the GRE taken after August 1, 2011 and within 3 years of application.

e Three letters of recommendation outlining the applicant’s past work and preparation
and potential for successful completion of doctoral studies.
e Applicants who are not native English speakers must demonstrate proficiency in English.

o This may be demonstrated by a minimum of 550 on TOEFL (paper-version) 220
on TOEFL (computer-version) or 80 on TOEFL IB (internet-version) exams.

e Identify a faculty research mentor.

Students Entering the Doctoral Program Holding a Master’s Degree

Applicants entering the doctoral program with a master’s degree from a regionally accredited
institution may be awarded variable credit hours for graduate work completed prior to
admission to this program (see required elements of the curriculum below). The SCMSS
Committee will review the application materials submitted by each applicant to determine what
graduate course credit will be approved as applicable to the doctoral program’s coursework
requirements.

Students found with deficiencies in prior courses or other preparatory work for doctoral studies
may be accepted on a provisional basis. Provisionally accepted students will be assigned specific
courses or work to be appropriately prepared for the program. Upon completion of the specified
preparatory work the student will be fully admitted to the program. Any graduate coursework
completed applicable to the program course requirements while in professional status will be
applied to program requirements.

Students applying to, or already enrolled, in Coastal Carolina University’s Coastal Marine and
Wetland Science program with interests in the doctoral program should discuss their interest in
the doctoral program with potential research mentors. Students are expected to first complete
their master’s degree Coastal Marine and Wetland Science and be directly admitted to the
doctoral program through regular admissions process.

Highly qualified CMWS students may apply to the SCMSS Doctoral Program Committee to by-
pass the master’s degree and progress directly into the doctoral program. To do so students
should:
a. Formally apply, in writing, to the SCMSS Doctoral Program Committee for
consideration of the transition in status.
b. Have successfully completed the CMWS core curriculum requirements.
c. Provide a written recommendation by a SCMSS faculty research mentor
outlining the student’s work completed to date and potential for transition to
doctoral work.
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d. Provide a professional curriculum vita highlighting professional
accomplishments, documented achievements relevant to proposed doctoral
work, and outline of the proposed dissertation research.

e. Provide recommendations by the CMWS coordinator and CMWS thesis
committee supporting the transition.

f. Successfully complete the SCMSS Comprehensive Exam.

Students Entering the Doctoral Program holding a Bachelor’s Degree

Highly qualified applicants entering the doctoral program from a regionally accredited
undergraduate program may be provisionally accepted into the doctoral program through the
general admission outlined above.

Students should include a written recommendation by a SCMSS faculty member agreeing to
serve as their research mentor with their application. As part of the admission process, the
student identified SCMSS faculty research mentor and SCMSS Program Committee will review
the student’s application and determine if there are any deficiencies in prior courses or other
preparatory work for doctoral studies. If deficiencies are identified the SCMSS Program
Committee may assign specific courses or work to be appropriately prepared for the program.
Upon completion of any specified preparatory work and successful completion of the School
Comprehensive Examination, the student may petition to be fully admitted to the doctoral
program. Any graduate coursework completed applicable to the program course requirements
while in professional status will be applied to doctoral program requirements.

Doctoral Program Milestones

1. The student selects a SCMSS faculty member as their major professor and research
mentor as part of the admission process. The student and major professor identify an
Advisory Committee as soon as possible after being admitted to the program. The
Advisory Committee is to be composed of:

a. five members with at least three from the SCMSS faculty.

b. atleast one external member holding appropriate credentials and experience to
help advise on doctoral level research.

The Advisory Committee must be approved by the Doctoral Program Committee and
Director of the School by the end of the first term in residence.

2. The completion of 60 credit hours of instruction beyond the bachelor’s degree to include:

a. 21 hours of the doctoral program core curriculum

b. 18 hours of specialized graduate courses specified by the student’s Advisory
Committee

c. 21 hours of Dissertation Research and Directed Study with a maximum of up to 6
hours of directed study.

3. The completion of the school Comprehensive Examination normally at the completion of
the doctoral program core curriculum coursework.

a. The Outcome of the Comprehensive Examination is Pass or Fail. Students
receiving a failing score on the comprehensive exam may elect to retake the exam
or a portion of the exam one time within a 6 month period.

b. Failure to pass more than one section of the examination is considered a failure
of the entire exam. Students not passing the comprehensive exam may apply to
the Master’s Degree program in Coastal Marine and Wetland Sciences.

4. The student advances to candidacy with the following requirements:
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a. Completion of all program core curriculum courses and a minimum grade point
average of 3.0 for all core and specialized graduate coursework at the time of
application to candidacy.

b. Successful completion of the school Comprehensive Examination.

c. Successful passing of the school Qualifying Exam and approval of a dissertation
proposal by the Advisory Committee

d. Recommendation for advancement to candidacy by the student’s Advisory
Committee, Doctoral Program Committee, Director of the School of Coastal and
Marine System Science and Dean of the College of Science.

5. The student will present a seminar to the school on their dissertation work (defined in 3a
c above) and defend the dissertation in examination by the student’s major professor and
Advisory Committee.

6. The student will submit documentation that all degree requirements (coursework,
examinations and dissertation defense and dissertation/publications).

Projected student enrollment
Coastal Carolina University plans to admit up to four students each fall semester beginning in
2013. The set target retention rate is 75% for each entering class of full-time students. Table 2

presents data for projected total and estimated new headcount for the period 2013 — 2018.

Table 1 — Projected Total Enrollment

Fall Semester Spring Semester Summer Semester

Total Credit Total Credit Total Credit

Year Headcount (1)  Hours (2) Headcount Hours (2) Headcount Hours
2013-2014 4 36 4 36 4 36
2014-2015 7 54 7 54 7 54
2015-2016 9 68 9 68 9 68
2016-2017 9 66 9 66 9 66
2017-2018 9 64 9 64 9 64

CURRICULUM

A minimum of 60 credits is required to complete the doctorate degree. The courses are grouped
into three categories ranging from graduate core courses to dissertation research. The core of
the curriculum is intended to provide a comprehensive foundation across the sub-disciplinary
areas of the marine sciences (Atmospheric, Physical, Chemical, Geological and Biological) to
facilitate a systems approach to the coastal marine environment and preparation for
comprehensive exams. Specialized coursework, directed study, and research courses identified
by the Dissertation Committee are required to support student research and professional
objectives. Students may receive credits for an earned master’s degree in an area related to the
doctoral program.

The curriculum for the Ph.D. in Marine Science: Coastal and Marine Systems Science (60 credit
hours)
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I. Coastal and Marine Systems Science COre COUTSES .........cuereerreerrerreereeseesseesseessesssessesssensaenns 21%
CMSS 605 Coastal and Marine Hydrodynamics (3) **
CMSS 606 Coastal and Marine Geological Processes (3)
CMSS 607 Coastal and Marine Bio-Geochemistry (3)
CMSS 608 Coastal / Marine System Science, Issues and Applications (2)
CMSS 609 Coastal / Marine System Science Seminar (1) Required for four semesters.
CMSS 610 Temporal and Spatial Analysis (3) or CMSS 611 Modeling Coastal and
Marine Systems (3)
CMWS 603 Coastal and Wetland Policy and Management (3)
II. SPECIALIZEA COUTSES ...cuvveerrerreeierierieeriesteeieetesteseesseeseessesssessesssasssesseessessseessesssesssesseessessenss 18*%
Graduate coursework approved from an earned master’s degree
and/or required by a student’s Coastal doctoral committee.
III1. Dissertation Research and/or Directed StUAY ........cccecereverveererseerieerieneeneese e eeeseeseeseeens 21

TOTAL CREDITS REQUIRED .....couiiiiiiiiieeete ettt et st ssee st see e e e smeesemeesemeesneesaneenae 60

* With the approval of the School’s graduate director a student’s Dissertation Committee may
specify other coursework to satisfy the core or specialized course requirements to suit a
student’s particular needs and the objectives of the curriculum.

** All CMSS courses are new offerings.

Comprehensive and qualifying examinations

Comprehensive Exam: Students are required to pass the School Comprehensive Exam to be
taken within a year of completion of the core curriculum courses. The exam will consist of
written and oral components. In the written exam, students will respond to four questions
established by the School Comprehensive Exam Committee to assess the broad range of sub-
disciplinary knowledge required to address complex coastal systems and the ability to identify
and explain the linkages between sub-disciplinary concepts and processes. The School
Comprehensive Exam Committee will schedule a follow-up oral examination with each student
based on the responses of the written exam and allow for further examination of sub-
disciplinary knowledge not emphasized in the written exam. Following the oral examination, the
Committee will identify one of the three following outcomes: pass, fail, or retake the exam
within three months. Students must pass the comprehensive exam to continue in the doctoral
program.

Qualifying Exam: Students are required to present and defend their dissertation research plan.
This examination of the student’s dissertation research plan and specific technical background
required to complete the proposed research must be completed before the sixth full semester in
residence to advance to candidacy in the doctoral program. The dissertation proposal will be
constructed as a formal research proposal addressing the objective and need for the proposed
research, command of the existing literature and foundation of the proposed research, specific
testable hypotheses or research questions, an experimental design and work plan to address the
questions, as well as description of proposed analyses and the broader implications of the
research results. The proposal is reviewed by the Dissertation Committee, which will schedule a
formal presentation and defense of the work by the student. The presentation will be open to all
School faculty and students. Following the public presentation, the Committee will meet with
the student for an oral examination of the proposal and presentation. The oral exam will assess
the student’s research plan and preparation for the proposed research. The Committee will also
identify any deficiencies in the proposal and assign one of three outcomes: pass and approval of
the final proposal/work plan; provisional pass and require a resubmission of an improved
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proposal and work plan and re-exam within three months; or failure. Upon passing the
qualifying exam, the student may proceed with the dissertation research.

Dissertation: Students will submit the results of his/her doctoral research as a formal
dissertation and/or series of publications. The Dissertation Committee will schedule a formal
public presentation of the work by the student to be followed by an oral examination (defense)
of the work by the Dissertation Committee. Upon passing the defense, the student will submit
the completed dissertation as specified by the School of Coastal and Marine Systems Science and
University guidelines.

Technical requirements

Both Coastal Carolina University (Conway) and Clemson University (Clemson, Georgetown,
Charleston) support distance-learning systems (Blackboard, Moodle) suitable for use as
necessary for cooperatively offered specialized courses.

Assessment of student learning outcomes

The student learning outcomes presented on page 3 will be assessed at three different stages of
the program.

1.  The comprehensive exam will be used to assess SLOs 1, 4, 5 and 6. Since the student
will have completed the core courses, this assessment together with the oral
component will help gauge the proficiency of the student and ability to continue in
the program.

2.  The qualifying exam will be used to assess SLOs 2, 3, 7 and 8. An assessment
instrument will be developed that includes the formal presentation in front of school
faculty and students, informal feedback from the attending audience and evaluations
from graduate committee members.

3.  The formal dissertation and defense will be used to assess SLOs 77, 8 and 9. The
Dissertation Committee will use a rubric to assess student learning based on the
student presentation, the quality of the dissertation and student understanding of
various key topics during the defense.

Metrics for the program evaluation plan

1.  Based on recruitment projections (four per year) and subsequent retention, a
projected target graduation rate of three to four students per year after the start-up
period of five years is anticipated.

2.  Expectations include diverse tracks for post-graduate employment with some taking
traditional academic (post-doctoral) tracks and others working in industry,
government agencies, and the private sector. Coupled with efforts to build and
expand professional networks for students and potential for significant changes in
the academic, public and private sectors in the near future, these patterns will take
some time to be established. Regardless, post-graduation employment patterns will
be tracked and measured against peer and aspirant institutions and available
regional and national patterns. The target is to exceed the regional means in the first
ten years (two full cohorts) and national means after twelve years.

3.  The program will monitor collaborations/student engagement with external
agencies, participation in professional conferences and workshops, and submissions
of proposals/publications.
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4. Tracking graduation success and initial post-graduation employment patterns of
recent graduates will take place as is currently occurring in the Center for Marine and
Wetland Studies. See Appendix 7.

COURSE DESCRIPTIONS

Coastal and Marine Systems Science Core Courses

CMWS 603 Coastal and Wetland Policy and Management. (3) An examination of the
relationships between economics, environmental policy, environmental ethics, and
environmental law. Environmental laws, federal, state and local permitting agencies and their
regulations that apply to the coastal zone and wetlands will be examined using locally focused
case studies. Consideration is given to gathering and presenting scientific information needed
for policy decisions. The interactions and competing pressures between economic interests
that impact wetlands will be contrasted with a commitment to ethical treatment and
responsible management of wetlands and coastal ecological systems.

CMSS 605 Coastal and Marine Hydrodynamics. (3) Overview of the properties and
dynamics of the coastal ocean/atmospheric coastal system. Emphasis is on the physical
drivers of circulation and mixing within the ocean, atmosphere and coastal water bodies
across a wide range of temporal and spatial scales. Includes introduction to solute and
particulate transport and dispersal in coastal systems.

CMSS 606 Coastal and Marine Geological Processes. (3) Overview of the geological
framework and processes shaping the world's ocean basins and coastal bodies of waters.
Emphasis is on the characterization of sedimentary habitats, coastal morphology and drivers
and records of change in coastal systems across a wide range of temporal and spatial scales.
CMSS 607 Coastal and Marine Bio-Geochemistry. (3) This course examines
interactions of macro- and micro-nutrient cycling in the coastal environment. Chemical
budgets considering sources (atmosphere, land, sediments) and sinks (ocean, biology,
sediments, and atmosphere) are investigated and how those parameters are affected by
natural and man-made processes.

CMSS 608 Coastal / Marine Systems Science, Issues and Applications. (2) (Coreq:
CMSS 609). An integration of the sub-disciplinary contributions to understanding and
predicting behavior of coastal marine systems. Theoretical and applied coastal marine
systems science applications are illustrated through case studies and analyzing viable
solutions to coastal environmental issues challenging society.

CMSS 609 Coastal/Marine Systems Science Seminar. (1) An application of the sub-
disciplinary contributions to understanding and predicting behavior of coastal marine
systems. Current literature, seminar speakers and organizing a public forum on a topical
issue facing society illustrate theoretical, applied and practical coastal system issues.

CMSS 610 Spatial and Temporal Analysis. (3) This course covers theory and
application of various analysis methods to coastal observational data. Practical
implementation of the methods as applied to coastal processes occurring at different spatial
and temporal scales is emphasized through use of advanced data analysis software.

CMSS 611 Modeling Coastal and Marine Systems. (3) Principles of mathematical
modeling of coastal and marine systems. Emphasis is on numerical theories, setting
boundary conditions and parameterizations, simulation, and analysis. The course involves
the applications of commonly employed ocean, atmosphere, and marine model systems to the
coastal regions.

CMSS 612 Coastal/Marine Management, Policy, and the Law. (3) Overview of
coastal and marine management strategies, regulatory framework and jurisdictions, policies
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and the law. Emphasis is on environmental issues of coastal states, communities, and

economies.

Dissertation research and directed study courses

CMSS 787 Special Topics or Directed Study. (1-6) Topics designed in specialty areas of

coastal marine systems science.
CMSS 799 Dissertation Research. (1-9) Research conducted leading toward the
preparation, acceptance and defense of a thesis.

Coastal and Marine Systems Science Specialized courses

Examples of existing graduate courses acceptable for this concentration. See Appendix 5.

FACULTY

Rank and qualifications of each faculty member who will be involved in the program are

presented in Table 2.

Table 2 — Faculty Qualifications for the Coastal and Marine
Systems Science Program

School of Coastal and Marine Systems Science Faculty

Assistant Professor

Highest Degree . Teaching in
ff by Rank Field of

Staff by Ran Eamed ield of Study Field

Professor Ph.D. Coastal Oceanography Yes

Professor Ph.D. Oceanography Yes

Post-Doctoral Ph.D. Geophysical Fluid Dynamics Yes

Assistant Professor Ph.D. Oceanography Yes

Assistant Professor Ph.D. Oceanography Yes

New I—_hre Fall 2013 Ph.D. Coastal and Marine Systems Science Yes
Associate Professor

Nevy Hire Fall 2014 Ph.D. Coastal and Marine Systems Science Yes
Assistant Professor

New Hire Fall 2014 Ph.D. Coastal and Marine Systems Science Yes
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Affiliated Faculty (serving on graduate committees as needed)
- e Teachin
Staff by Rank Degree Field of Study ‘gaching
in Field
Earned

Lecturer Ph.D. Mechanical Engineering Yes
Lecturer Ph.D. Marine and Atmospheric Chemistry Yes
Lecturer Ph.D. Coastal Oceanography Yes
Professor Ph.D. Atmospheric Sciences Yes
Assistant Professor Ph.D. Geosciences Yes
Assistant Professor Ph.D. Physical Oceanography Yes
Lecturer Ph.D. Coastal and Marine Systems Science Yes
Research Scientist Ph.D. Earth and Atmospheric Sciences Yes

Coastal has recently established the School of Coastal and Marine Systems Science (SCMSS),
which is comprised of an existing research center, the Center for Marine and Wetland Studies,
and the developing doctoral program in Marine Science: Coastal and Marine Systems Science.
Housed within the College of Science, the school engages both formal joint appointments and
more informal affiliations with faculty expertise in several existing departments.

Coastal has committed three new faculty positions to the SCMSS and developing doctoral
program. The first position will be filled for Fall 2013 and the other two new faculty members
are scheduled to start Fall 2014. The school is also presently searching to fill a vacant 3-year
term Research Scientist position to support key research areas and working groups and help
transition to the doctoral program framework.

The three new faculty positions, as well as other existing positions within the school, are
structured as research-oriented positions with commensurate graduate-focused teaching, and
mentoring obligations. Individuals are being sought who are well aligned with the core focus
areas of the program, who can augment or enhance existing strengths in the School and broader
College of Science and collaborating programs, and who can work across disciplines and will
develop a sustainable research program. The University has committed to provide for at least
one of the new positions to be brought in at the Associate Professor level in order to expedite the
initial startup period of the doctoral program. School of Coastal and Marine Systems Science
faculty provide a range of support to existing master’s and undergraduate programs in terms of
cross-listed and direct course instruction leveraging specialized resources and expertise of the
School/Center, as well as informal support such as supervision of undergraduate and graduate
research assistants. In FY 2011-12, center faculty provided direct grant-generated support to 35
undergraduate students in three different undergraduate departments. School and affiliated
faculty participate in the Coastal Marine and Wetland Studies graduate program and,
collectively, have supervised 20 postdocs, 35 doctoral students and have served on 14 doctoral
committees at other universities.
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Institutional plan for faculty development as it relates specifically to the proposed
program

Coastal Carolina University promotes professional development and growth through an ongoing
process involving all faculty. The Office of the Provost and Senior Vice-President for Academic
Affairs oversees travel, reassigned time, small grants, and community service opportunities.
Grants made available through the Office of the Provost include the following: Professional
Activities Travel Mini-Grants, Academic Enhancement Grants, Assessment Mini-Grants, and
Proposal-Writing Grants. Support for faculty travel for presentation at professional conferences
is available from the College of Science. Scholarly activities are also supported through the
Office of the Vice-President for Research, providing pre-award and post-award support services
for faculty seeking external funding.

The Center for Marine and Wetland Studies and new School of Coastal and Marine Systems
Science maintain operational, technical and grant management staff to help support faculty and
student research. In addition, the Center has historically contributed to faculty development
through support of instrumentation acquisition, undergraduate and graduate student support,
and conference travel.

Institution’s definition of full-time equivalents

A full-time equivalent (1 FTE) at Coastal Carolina University for undergraduate faculty is
defined as seven courses during the academic year. Within the doctoral program housed in the
School of Coastal and Marine Systems Science, faculty teaching loads are four courses during
the academic year and higher scholarly expectations relative to the undergraduate faculty.

Table 3 presents data for the first five years of the program, the number (headcount) and full-
time equivalent (FTE) of faculty, staff, and administrators to be employed for the program. The
institutional definition of FTE for this program is 12 credit hours.

Table 3 — Faculty, Staff, and Administrators Employed for the
Ph.D. in Marine Science: Coastal and Marine Systems Science Program

New Existing Total
Year Headcount | FTE Headcount | FTE Headcount | FTE
Administration
2013-2014 0 0 2 1 2 1
2014-2015 0 0 2 1 2 1
2015-2016 0 0 2 1 2 1
2016-2017 0 0 2 1 2 1
2017-2018 0 0 2 1 2 1
Faculty
2013-2014 1 1 5 2.5 6 3.5
2014-2015 2 2 6 3.5 8 5.5
2015-2016 0 0 8 5 8 5
2016-2017 0 0 8 5 8 5
2017-2018 0 0 8 5 8 5
Staff

2013-2014 0 0 1 0.5 1 0.5
2014-2015 0 0 1 0.5 1 0.5
2015-2016 0 0 1 0.5 1 0.5
2016-2017 0 0 1 0.5 1 0.5
2017-2018 0 0 1 0.5 1 0.5
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PHYSICAL PILANT

The Burroughs and Chapin Center for Marine and Wetland Studies (BCCMWS) building will be
the main facility supporting the new School of Coastal and Marine Systems Science and the
doctoral program in Coastal and Marine Systems Science. The BCCMWS contains 25,000
square feet of office, classroom and research labs. The Center’s 1,400 square-foot Environmental
Quality Laboratory, containing 100 linear feet of lab bench, is located in the Coastal Science
Center directly across the street from the BCCMWS.

In addition, the BCCMWS building has an associated warehouse space that supports large
instrumentation storage, small boats, machine shop (fabrication/repair), core repository, and
approximately 10,000 square feet of warehouse space.

Affiliated faculty housed within a number of other College of Science undergraduate
departments (e.g. Marine Science, Physics, and Mathematics) maintain office, teaching and
some limited research space in the Coastal Science Center and Smith Science Center. Coastal is
presently completing a 40,000 square-foot expansion of the Smith Science Center and has plans
for renovation of the original Science Center and an additional 65,000 square-foot expansion in
2014 that will support the Marine Science and other undergraduate programs. Three academic
departments will be transitioning to new buildings on campus starting in January 2013. This
will provide for additional office and existing research lab space in the Coastal Science
Center/BCCMWS complex in the future.

Additional facilities of note

Coastal Carolina University maintains an 1,100-acre parcel of undeveloped land including
barrier island, marsh, tidal creek and inlet, upland, lake and wetland sub environments at
Waties Island (30 minutes from campus). This is used to support undergraduate and graduate
courses and research. A 1,200 square-foot cottage provides Coastal faculty and students a base
of operations for activities at Waties Island including overnight capacity for up to ten people.

In addition, Coastal maintains a cooperative agreement with Clemson University (Appendix 4a)
that provides access to Clemson facilities at Hobcaw Barony in Georgetown as well as the
Clemson University Restoration Institute in Charleston. Many Coastal faculty and staff are
active at the Georgetown facilities operated by the University of South Carolina and Clemson
University, working independently or in concert with Clemson University or University of South
Carolina staff.

Equipment

The Center for Marine and Wetland Studies faculty have acquired research instrumentation,
software and computation hardware over the last few years through grants and contracts with a
cumulative value of $3.5 million (listed in Appendix 6.) In addition, the University is acquiring
a new $1M research vessel to fully support all the existing instrumentation, academic research,
and education programs. The research vessel purchase was awarded to the vendor on February
12, 2013. Funding was provided by the state through the capital reserve fund. The award of
funding was to purchase the much needed vessel in order to replace an aging vessel and provide
a better solution for the instrumentation. While the vessel will be used by the Ph.D. program, its
purchase was to support the existing research needs of the current Marine Science programs.
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No new state resources are required for establishing or supporting this program. As has been
true to date, the program will continue to develop new capacities as needed through grant and
generated support.

Library resources

The Kimbel Library at Coastal Carolina University is an academic library with holdings of over
250,000 items in all formats. The library currently subscribes to over 23,000 periodicals:
magazines, newspapers, scholarly journals, and proceedings in print and online formats. The
library provides access to its holdings and approximately 140 online citation, abstracting, full-
text and reference resources via the World Wide Web at (http://www.coastal.edu/library).
Library instruction sessions are available to all academic departments covering general library
usage as well as project or course-specific sessions for upper-level research oriented courses.
Coastal Carolina University fully supports and participates in PASCAL (Partnership Among
South Carolina Academic Libraries). This consortium is particularly valuable to the Ph.D.
program as students will have access to relatively expensive and specialized monographs in the
area of marine science. Further, the consortium also currently offers access to Springer e-books
as well as to Science and Nature.

Institutional comparison

A quantitative comparison of Kimbel Library's holdings in four salient subject areas relevant to
marine science was conducted using the current edition of the Association of College and
Research Libraries Standards for College Libraries. Three institutions offering a doctoral
program in marine sciences were identified using National Center of Education Statistics,
limited by FTE and programs offered. Three schools with an FTE comparable to that of Coastal
Carolina University and that offer both an M.S and Ph.D. in the marine sciences are shown in
Table 4. Headcounts (vs. FTE) for combined enrollment of master’s and Ph.D. programs were
used as these figures were available for all institutions. The Coastal Marine and Wetland
Sciences program had 36 degree-seeking students enrolled in Spring 2012 and anticipate four
students for the first year of the doctoral program.

Table 4 - Institutions

_ . Headcount -
Institution Program Period Covered M.S. & Ph.D.
University of North . . .
Carolina-Wilmington Marine Biology, Ph.D. Spring 2012 48
College of William Marine Science, Ph.D. Fall 2011 9
& Mary
University of Maine Oceanography, Ph.D. Fall 2011 71

The library catalogs of these schools were examined to determine the number of cataloged titles
(library holdings) in four subject areas of marine science. Examination of holdings is not meant
to be comprehensive, but the subjects examined are common to all four programs and are
sufficiently focused to indicate support of this specific area of the physical sciences.
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Table 5 — Institutional Holdings

Call Number Subject Coasth Ca_rolina College of William University. of North Ur_liversity of
Range University & Mary Carolina - Maine - Orono
GB 450 - 460 Coasts 63 368 170 199
GC Oceanography 476 5,964 2,079 2,020
QC 851 - 999 Meteorology 461 854 423 1494
QH 541.5.C65 Coastal Ecology 22 87 34 54
Total Holdings 1,022 7,273 2,706 3,767
Students 40 96 48 71
Holdings/Student 26 76 56 53

Kimbel Library has supported the existing graduate program since its inception; however, the
number of Kimbel Library’s monographic holdings is substantially smaller in comparison to the
other institutions with established doctoral programs. The average number of titles per student
in these subject areas is 62 titles/student. Kimbel Library will need to add 1,475 titles during the
initial years of the new program to approximate the current holdings of the comparison
universities in these subject areas alone.

When limited to four common subject areas, Kimbel Library owns an average of 26% of the core
titles in the common subject areas.

Table 6 - Coastal Core Titles, Common Subject Areas

Cal;gl:g;ber Subject Heading Owned Not Owned % Core Owned
GB 450 - 460 Coasts 3 4 42.9%
GC Oceanography/ 23 35 39.7%

Marine Sciences
QC 851 - 999 At.mosphere/MeteoroIogy/ 23 126 20.8%
Climatology
QH 541.5.C65 Coastal Ecology 0 2 0.0%
Total 59 167 26.1%

While percentage of core holdings in the four common subjects are fairly high, core title
holdings are lacking in the subject areas of Temporal and Spatial Analysis (QA, Mathematics),
Regional Economics and Coastal Zone Management (HT, Communities), Maritime Law and
Environmental Law (K, Law), Engineering (TA, TC), and Environmental Technology (TD).

Periodicals

Online access to periodicals is provided via aggregator databases, publisher packages, open
access titles, and direct online subscriptions. Kimbel Library’s journal subscriptions were
examined in Ulrich’s Serials Analysis System, which compares total periodical holdings with a
recommended core list of periodicals for libraries using general subject headings. Kimbel
Library provides access to at least 700 journal subscriptions relevant to marine science, most
(96%) of which are considered “core” titles in the discipline and over half (61%) of which have an
ISI impact factor, a measure of citation frequency. Overall, Kimbel Library subscribes to one-
third of all “core” titles in these subject areas.
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Table 7 - Serials Subscriptions and Core Serials Holdings

n _ K_imbel IS! Impact | % Impact | | Kimbel % Core Core Titles, Kimbe_l Library
Ulrich's Subject Library Factor Factor Library Core Subscribed Not Subscribed as %
Subscribed Subscribed Subscribed of Core
Earth Sciences 126 66 52% 119 94% 239 35.20%
Geology 220 130 59% 216 98% 657 25.20%
Geophysics 94 73 78% 90 96% 175 35.47%
Hydrology 40 26 65% 39 98% 68 37.38%
Oceanography 127 70 55% 123 97% 209 38.25%
Meteorology 95 62 65% 88 93% 162 38.00%
Total 702 427 61% 675 96% 1,510 32.13%

Quantitative estimate of acquisitions needed

Kimbel Library owns over 3,000 titles to support marine science studies; of these, 17.2% overall
are considered “core” titles for an academic collection; 77% of these are considered to be for a
faculty audience and more appropriate for a doctoral program than for undergraduates. Core
titles not owned in all subject areas total 648. Actual cost of these core titles is $60,500;
addition of 77% of these titles to the collection is $46,500 or $9,300 in the first five years of the
program.

The library would need to more than double its monographic holdings in the four primary
subject areas to have a collection quantitatively comparable to those of three institutions that
offer doctoral programs in marine sciences. Kimbel Library's major book vendor reports that
the 2012 average cost of a book in the four common subject areas is $117. The addition of 1,475
titles to the collection would require $171,000 at 2012 prices, or $34,200 over the first five years
of the program. As the library cannot and should not attempt to acquire a retrospective
collection on par with the comparison universities, these figures are provided for information
only. However, we plan to realize cost savings on monographs through use of PASCAL.

Journal subscriptions are an ongoing cost. The average cost of general science journals in 2012
is $1,449, with an average annual increase of 7%. The Library's budget would need to be
increased to cover long-term subscriptions of any new journal titles added. Selection of journal
titles should closely conform to titles indexed in sources available to Coastal students.

ACCREDITATION

Coastal Carolina University is accredited by the Southern Association of Colleges and Schools
Commission on Colleges (SACSCOC) to award baccalaureate and master’s degrees. Approval for
awarding a doctoral degree is pending. Funds have been allocated for the SACS substantive
change visit as indicated in Table 8 - Estimated New Costs and Funding Sources.

ESTIMATED COST

Table 8 presents the associated staffing and operations costs and new funding sources required
for the program. No “unique cost” or other special state appropriations will be required or
requested.
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Table 8 — Estimated New Costs and Funding Sources

Estimated New Costs by Year

Category | 2013 | 2014 | 2015 | 2016 | 2017 | Totals
Staffing
Faculty Salaries $ - $ 76,800 [$ 234,400|$ 235,000 |$ 239,700 [ $ 785,900
Student Research Assistantships $ - $ 80,000 ($ 140,000 | $ 200,000 | $ 240,000 [ $ 660,000
Student Travel (conferences) $ - $ 10,000 | $ 10,000 | $ 10,000 | $ 10,000 | $ 40,000
Professional Travel (CCU) $ - $ 10,000 | $ 10,000 | $ 10,000 | $ 10,000 | $ 40,000
Seminar/Visiting Scientists $ - $ 20,000 | $ 20,000 | $ 20,000 | $ 20,000 | $ 80,000
SACS Accreditation Visit $ - $ 7,500
Operations
Supplies admin/classes $ 15,000 | $ 15,000 | $ 20,000 | $ 20,000 | $ 20,000 [ $ 90,000
Library Acquisitions $ 15,000 | $ 15,000 | $ 15,000 [ $ 15,000 | $ 15,000 | $ 75,000
Totals $ 30,000 |$ 226,800 |$ 456,900 |$ 510,000 |$ 554,700 | $ 1,770,900

Sources of New Financing by Year

Category 2013 2014 2015 2016 2017 Totals
Tuition Funding $ 56,534 | $ 86,849 ($ 112021 |$ 111382|$ 110,659 ( $ 477,445
Other Funding (Specify) * $ 139,951 |$ 344879|$ 398,618 |$ 444,041 | $ 1,327,489
Totals $ 56,534 [$ 226,800 |$ 456,900 |$ 510,000 [$ 554,700 | $ 1,804,934

* The Other Funding for the program is made up through existing expenses already incurred by
the University and through the growth in enrollment. Coastal Carolina University has
experienced 83% growth over the past ten years and expects to continue growing at a rate of 2-
3% per year going forward. The funds necessary for the doctoral program will become part of
the regular budget. The funds required for FY2014 have already been included in the planning
process for the upcoming budget.

It is appropriate to note that several key resources such as vessel operations,
software/instrument repair, visiting professional travel and library acquisitions will also
substantially benefit and enhance the existing master’s degree and several undergraduate degree
programs that otherwise would not have access to many specialized capacities and
instrumentation generated and operated by the Center, School and new program.
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Appendix 1

Needs Assessment Survey

Ph.D. Program in Marine Science
MN=21 {1 respondent gave no rankings, only comments)

Survey sent to 74 potential respondents
Updated 2,/11/2013

Average Ranking for:

"Action" "Characterizing”
All Questions Questions *Training™ Questions Questions
4.7 5.2 4.9 4,2

On a scale from Low (1) to High (6], Ave. 6 5 4 3 2 1 nr
please rate the need for each action below: Rank || # % & % " % & % & % # % #
Improving scientific understanding of our coastal resources and systems to achieve better

management. 57 15 J5.0%| 4 20,0 1 0% 0 0.0% 0 0.0% 0 0.0%| I
Improving communication and confidence of the public in scientific results related to coastal

resources. 5.2 |[10| soow| 4| 200%| 5| 25.0% 1 50%| O 0| o 0.0%( 1
Increasing existing levels of human expertise and knowledge related to coastal resources. 55 [|l12] eooml &l 300 i cow| 1 cox| o ool o o0 1
Expanding graduate education related to coastal systems. 4.9 el 300wl 7| asoml 5| 2s0m 2| 100wl o e o0 1
On a scale from Low (1) to High (6], Ave. 6 5 q 3 2 1 nr
please rate the importance of training future scientists in the areas below: Rank || # % & % " % & % & % # % #
Systems-level, interdisciplinary approaches to coastal marine science. 55 ||11| sso%| 7| 350%| 2| 100% O 0.0%| O 0ms| o 00| 1
Predicting trends of coastal marine environments. 5.1 8| 400%| &| 300%| 5| 250% 1 50%| @ 008 0 0.0%( 1
Spatial and temporal analysis of environmental data. 49 5| 25| 10| sooss| 3| 1s.0m| 1 50% 1 o]l o o.o%(| 1
Atmospheric drivers of coastal systems. 43 || 2| 10| 5| asom| 4| 200% 4| 200%| o| oo%] 1| so0| 2
Groundwater influences in coastal systems. 45 2| 10.0%| 11 co.o| 4| oo 3| 1s0%| o 00| 0 0.0%( 2
Coupling physical, chemical and biological models. 5.0 4| 20.09| 12| 60.0%| 4| 200% 0 00%| 0 o] o 0.0%] 1
Communicating science to natural resource, environmental and economic managers. 4.8 7| 3s0%| 5| 25.0%| &) 300% 1 50% 1 5.0 o oo 2
Identifying natural, social and cultural drivers of coastal environmental change. 48 &| 300%| 7| 3s.0%| 5| 2co0% 1 5.0%| 1 L 0.0 2
Qcean instrumentation and observation. 49 &| 300%| 7| 3s0%| 6| 300% 1 50%| @ 00| 0 0.0 1
On a scale from Low (1) to High (6], Ave. 6 5 4 3 2 1 nr
please rate the relative need for characterizing the following coastal resources: Rank || # % g % # % # % # % # % #
Fishery habitat and fisheries 51 || 8] 400 6] 3008 5| 250% 1] sox| ol oo ol oo s
Recreational beaches 37 2| 109 6| 300%| 2| 100%| 4| 200%| 6| 30.0%] O 0.095( I
Wind and hydrokinetic renewable energy a7 || s| 300 5| 250%| 6| 300%| 2| 100%| 1 sow| o] oo 2
Continental shelf oil and gas 38 2| 1008 2| 100%| 8| 4200%| &) 30.0% 2| 10.0%] 0 o0 2
Scenic vistas 33 i E0%| & 300%| 1 S50% 5 250%| 3 15.0%) 4 200%) 1
Biodiversity 47 4| 200%| 8| 4o00%| &| 300% 1 5.0%( 1 s.o%| o 0.0%( 1
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Appendix 2

External Reviewer Report

Morth Carolina State Undversity is a land- l]] w-h!l;t "'-"?‘“"""“‘
Eramt umiversity and a constitient institution C Buc:?lﬁn

b My teetosuy -
of The University of North Canolina Faleich North Carolina T7685-8100

| IYERSITY Dr. Edmund A Esier,
NC STATE UMNIVERSITY 919,515 2607
919 5156268 (fax)

November 12, 2012

Dr. Robert Sheehan, Senior Vice President and Provost
Coastal Carolina University

P.O. Box 261954

Conway, SC 29528-6054

Dear Dr. Sheehan-

At the request of Dr. Paul Gayes, Director of the Center for Manne and Wetland Studies, I am
writing to share with you my professional assessment and serve as an external consultant
concerning Coastal Carolina University’s intent to establish a Ph D. program in Marine Science.
I am an enthusiastic supporter of the decision to establish a Ph D). program in Manne Science and
this letter details specific reasons why I support this action. Initially, however, I wanted fo
provide yvou with some background mmformation about my training, expenience, and employment
so that youn will have some perspective about how I formed my views.

For 32 years | was employed by North Carolina State University mn Raleigh as a tenure-track
faculty member, coming through the academic ranks after an initial appointment as an untemwed
Assistant Professor m 1979 to a temured Full Professor by 1990 in the Department of
Agricultural and Resource Fconomics (ARF) within the College of Agnicultural and Life
Sciences (CALS). In 2004, administrative duties were added to my job when I was asked to
serve as Associate Department Head and Departmental Extension Leader. As Associate
Department Head, my responsibilities included owversight of activities performed by the ARE’s
Undergraduate Teaching Coordinator, management of activities conducted by the Director of the
Fronomics Graduate Program (ARE and the Department of Economics at NCSU jomtly
administer the gradoate ecomnomics Master's and PhD. degree programs), and had budget
authornity for activities conducted by the Director of the Center for Resource and Environmental
Policy (CEnREP). While the undergraduate teaching coordinator, graduate program Director,
and CEoRFP Dhirector managed day-to-day activities for their respective groups, I provided
overall leadership and policy advice as Associate Head. In addition, adminisirative
responsibilities included mentoring junior faculty as well as providing overall policy guidance
for all research and extension faculty. It should be noted, of course, that overall responsibility for
all faculty resided ultimately with the ARE Department Head and CALS Deans but routine
administrative decisions were made by me as Associate Head. Finally, I conducted a
horticultural research and extension program throughout the state of North Carolina, published
peer-reviewed articles, and received approximately $1,500,000 in grant funds, including
approximately $500,000 in research funds received as part of the Tristate Research Project
mvolving investigators from MNorth Carolina State Umiversity, Clemson Umiversity, and the
University of Georgia.

Coastal Carolina University, Ph.D., Marine Science, Program Proposal, CAAL 5/2/2013 - Page 27



As a tenured Full Professor in the ARF department. I was asked to serve on mumerous graduate
student commutiees both as a committee member and as a graduate sudent’s dissertation advisor.
In 1979 T was appointed to serve as an associate graduate faculty member and mn 1985 I was
granted full-membership status in the NCSU graduate faculty. As a graduate school faculty
member I served as Graduate School representative on mumerous qualifying and final PhD.
exams across a variety of disciplines at NCSU (when asked by the NCSU Graduate School).
Somewhat nniquely, the graduate program within my department (ARE) was jointly operated by
ARFE and the Depariment of Economics (in the College of Management). Master's and PhD.
degrees in economics were awarded to graduate students in the program that allowed a wide
variety of specialty concentration areas ranging from production economics, international trade,
and agriculfural markefing fo a nux of environmental topics such as property rights i1ssues,
natural resource policy, statistics, and econometrics. In recent vears, the jomnt program typically
had an enrollment of approximately 110 degree-seeking graduate students, with degree infentions
split about equally between Master's and Ph D students. Usnally graduate students are admitted
to the Master's degree program imitially but then advance to the Ph D degree frack after
successful completion of written and oral comprehensive exams. On average about § to 8§ Ph.D.
students receive degrees annually, with a majonity of dissertations focused on environmental
£CONOMIC 1SSUeS.

It 15 mv strong belief that CCU and the Center are forward-thinking in their effort to initiate a
Ph.D. degree program in order to extend their research depth in marine science. In my mind
marine science 1s an inferdisciplinary, composite physical science that allows for a spectrum of
student interests and concentrations. This scientific flexibility is attractive to superior guality
graduate students while also allowing maintenance of scientific rigor at its highest level. I realize
that science-based Ph D). programs such as in marnine science are expensive to operate because of
the breadih of topics investigated and the expensive research labs and equipment needed for both
students and faculty. A PhD. program will require addifional grantsmanship efforts by Marine
Science faculty so it is important that faculty intensify outside fimd and grant applications if the
Ph D). degree program is to expand. In addition, the new Ph D). program likely will slow down
efforts to move students quickly through the system in a fimely manner. If is mcumbent on
faculty, especially major professors to monifor graduate student progress toward degree
completion. Finally, added Ph.D. program costs are subject to second-guessing by undergraduate
students (and their parents) who want state fimded vniversities to reduce undergraduate tuition
and fees mstead of subsidizing graduate studv in selected science areas. However, the need for
high-level research in environmental and marine sciences remains strong while the demand for
marine scientists is expected to expand in the short and long term as socially conscious
individuals express greater interest in combining technical science skills with environmental
awareness. At NCSU, a majority of our departmental graduate students are interested in either
biological or environmental science as their field of interest for advanced research. Eecent press
attenfion to topics such as off-shore dnlling, fracking, wetland destruction, environmental
devastation, and storm surge topics (along the east coast associated with Humricane Sandy) will
reinvigorate student inferest in graduate science study, especially in fields related fo
environmental topics such as coastal erosion. Multidisciplinary research approaches utilized by
marine scienfists seem attractive to students because they combine technical science skills with
prescriptive policy implications. As coastal issues and fopics confinue to attract coastal resident
interest in the future, then commumity leaders. coastal residents. and taxpavers will demand
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additional science-based informafion to implement policy. Local institutions such as Coastal
Carolina University can offer policy recommendations based on Ph D. level research conducted
by local faculty and students. Useful results will strengthen existing linkages among CCU
faculty. local community leaders. and South Carolina policy makers while also instilling pride in
undergraduate students as they discover that people find CCU research both meaningful and
usefinl.

As the Marine Science Ph D). program evolves afier its establishment, the number of topics and
1ssues investigated will expand and diversify. Expansion offers a number of advantages to other
distinct but related science disciplines such as coastal life research, coastal geology
mvestigations, marine chemistry, and environmental economuc studies. Of course, coastal and/or
marine sciences are related to their ancestral scienfific home, that is, biology, geology, chemistry,
or econonuic behavioral sciences. Interrelationship among Ph D). students in related sciences
would be strengthened in all science fields as faculty at CCU gain from mutual interest research
at the lughest academic level Funding competition between departmental faculty at CCT as well
as competitive concerns with other institutions (Clemson., USC) could drive budget resentment
over the initiation of a PhD. program by CCU but over time mutual commonalties and
cooperation will dominate competitive funding rivalries such that the scientific community,
students, the local coastal commmmnity, and other South Carolina universities will gain and
recognize the marine science PhD. program as complementing rather than duplicating an
existing Ph.D. research program.

Orver time, [ believe firmly that the impact of the establishment of a PhD. program in Marine
Science at CCU will have a very positive impact for all citizens of South Carolina, for many
coastal communities located from the Outer Banks of North Carolina coast to the lower Georgia
coast. and for CCU students and other South Carolina university undergraduates. From the mad-
1980z through the mid-1990s I was a co-principal investigator of a research project funded by a
special bill that provided federal funds to the Strom Thurmond Institute (South Carolina) to
examine vegetable production in the Carolina’s and Georgia. The Tristate Research Project
unifed horficultural science investigators and economists from Clemson University, the
University of Georgia, and North Carolina State University to examine the feasibility of
coordinating and planting in a specific sequence a variety of small fruits and vegetables. Through
coordinated tristate researchers it was demonstrated that sequential crop planting and harvesting
would benefit tristate producers since commercial buvers would view the region as a single
supply source. This multidisciplinary and mmlfistate approach resulted in economic gain for a set
of producers by expanding the nux and timing of crops grown the region. I have extensive
expenience cooperating with Clemson University faculty and Clemson researchers have a long
and distingmished tradition of examining an amray of land grant fopics. However, Clemson
University has experienced serious cuts in federal and state fimding and reorganized many of its
colleges, schools and departments in recent years. Budget reductions have required all state-
supported South Carolina nmiversities to do more with fewer resources and budget constraints
have limited student and faculty research funding opportunities. Clemson University
investigators have tended to focus on broad environmental and resource research topics rather
than examine more narrowly focused science topics such as biological and marine science.
Alternatively, CCU faculty have examined marine and wetland topics in greater depth by
focusing on coastal issues and establishment of the Center for Marine and Wetland Studies. This
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specialization would continue with the establishment of a Ph.D. program in marine science. It is
my observation that there is litfle research overlap between the offering of a PhD. program in
marine science and the physical science research conducted by other South Carolina universities
such as Clemson Universify. As the PhD. research topics in manne science evolve over time I
expect to see distinct, fimelier. and regionally more important conducted by CCU faculty
compared with the broader service. environmentally sensitive science examined by Clemson ot
USC faculty. Graduate students will then choose CCU or other South Carolina universities
offering a Ph.D. degree based on topic preference and funding opportunifies rather than other
reasons. It is my view that other South Carolina universities will have a comparative advantage
m examination of general land and water use policy issues, conducting broad analysis of
controversial environmental topics, investigation of resource conservation topics, and offer a
scientific assessment of wildlife management issues while CCU will have a comparative
advantage in manne science and coastal management topics. Thus, establishment of a Ph.D.
program in marine science at CCU complements rather than compefes with existing state-
sponsored Ph.D. programs on-going m South Carolina, particularly within the cross-disciplinary
research area of marine science.

Finally, personal conversations with Dir. Paul Gaves, Director of the Cenfer for Marine and
Wetland Studies and with Dr. Leonard Pietrafesa, CMWS BEesearch Scholar, indicate
enthusiastic support for establishment of a Ph.D. program in Marine Science at CCU. My review
of the course offerings and faculty credentials suggest that highly qualified Center faculty work
at CCU and thev have the capacity to require that students complete rigorous research
requirements in order to receive their Ph.D. degree from CCU. Ower time, I expect that Ph.D.
degrees awarded by CCU will grow in prestige and stature as graduates become better kmown in
the marnne science field.

In conclusion, I endorse strongly and enthusiastically the establishment of a Ph.D. degree
offering in marine science at Coastal Carolina University. This program will benefit a mumber of
groups including coastal commumnity citizens, current and future students, faculty, and CCU
alumni as graduates make people aware of the usefulness of science-based research findings. If
vou have questions about my comments, or need clanfication about statements made in this
letter, feel free to contact me via email. snail mail, or phone (919-815-3704 personal cell).

Best regards,

L) A G

Edmund A Estes

Asszociate Head and Professor Emeritus
College of Agricultural and Life Sciences
North Carolina State University

Campus Box 8109

Raleigh, NC 27695-8109

CC: Dr. Paul Gayes (ptgavesf@coastal edu)
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Appendix 3

Letter of Need from Director of SC Sea Grant Consortium

Sea Grant

§.C. Sea Grant Consortium

287 meeting strest
charleston, sc 28401

p. 843.853.2078
f. 843.853.2080
WWwhW.sCcseagrant.ong

Member Institutions
The Citadel

Clemson University
Coastal Carolina
Umiversity

Cuollege of Charleston

Medical University
of South Carolina

5.C. Department of
Matural Resources

5.C. State University
University of South Carolina

Chairman

Dr. David A. DeCenzo
President,

Coastal Carolina University

Executive Director
M. Richard DeVoe

Enhancing practical use
and conservation of

South Carolina’s coastal and
marine resources that foster
a sustainable economy

and emvironment.

" Coastal Sc.l'en Serving South Carolina

October 31, 2012

Dr. David A. DeCenzo
President

Coastal Carolina University
PO_Box 261954

Conway, SC 29528

Dear Dr. DeCenzo:

I am writing to express my solid support for the establishment of a Ph D in Marine
Science program at Coastal Carolina University (CCU), to be developed in cooperation
with and in strong ali nt with the well-established capabilities at Clemson University,
the Savannah River National Laboratory, and others.

We at the Consortium are excited about the possible opportunities for graduate student
leaming and training that such an integrated program of study will afford. With a focus
on the mterdisciplinary traiming of PhD. students in the biological, geological,
oceanographic, and environmental sciences, and a goal of producing graduates that can be
readily infused into ocean-related positions with government, industry, and academia,
CCU will be able to begin to fill a void that has existed in South Carolina and the
Southeast region fof many years.

I am particularly pleased with the approach CCU has taken in that it intends to accept only
a handful of students each year into the program. This modest approach will ensure that
the students receive the attention and directed training they will need to be successful,
while not placing too nmch pressure on CCU and its partners to create, develop, and
support a large graduate infrastructure that may not now be feasible.

It is necessary to point out that the proposed Ph.D. program will be focused on
connections among the oceanic, atmosphernic, and terrestrial features of our coastal
environment. These features must be studied in tandem in order to gain the kmowledge
that will be necessary to support business and industry growth in traditional and
alternative offshore energy development, commercial and recreational fisheries
production, and the recreation and tourism sectors.

Coastal Carolina University, through the Center for Marine and Wetland Stodies,
continues to be a leader in South Carolina in conducting geophysical and seafloor
mapping studies that are cotically important for identifying sand resources for
nounshment projects, assisting with management of the state’s offshore ocean disposal
sites, mapping cntically important fisheries habitat areas, monitoring shoreline migration
patterns and identifying erosional hot-spots, and supporting research and monitoring
efforts to examine the potential for offshore wind energy develo Fme:nt among other
efforts. These real-world activiies will provide the foundation for a Ph D program that is
not Just academiu:a]];,‘ robust, but also will produce students who will be extremely well-
suited to immediately secure employment. This 1s truly “jobs creation.”

In addition, the potential for developing partnerships with state and federal agencies and
business and mﬁtry throngh fel]nwsh.lps and traineeships will be greatly d
through the Ph.D. program.

Coastal Carolina University, Ph.D., Marine Science, Program Proposal, CAAL 5/2/2013 - Page 31



& v

s T
Coastal Science Serving South Carolina

In summary, the establishment of a Ph.D. program to complement and enhance CCU’s marine sciences
capabilities through training and workforce development will be a significant addition to the state’s
growing arsenal of graduate programs in the coastal and ocean arena, will complement the capacities

ound in other institutions throughout the state and region. and will enhance our abilities to leverage and
compete for research and monitoring funds in support of coastal and ocean resource management in the
future.

I am in full support of this exciting program. Please let me know what the Consortium can do to bring
this opportunity to fruition, and to contabute to its success once it is in place.

Sincerely,
M. Richard DeVoe
Executive Director
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Appendix 4a

Memorandum of Understanding Between
Coastal Carolina University and Clemson University

August 6, 2012

Dr. Paul Gayes, Director
Burroughs & Chapin Center for Marine and Wetland Studies
Coastal Carolinag Lniversity

Office of the Vice President ; A —

Ecanomic Development P.0. Box 261954

lohin W. Kelly, Pi.. Conway. SC 29528-6054

[ear Paul,

FBE4-506-3642 I'm enclosing the ORIGINAL Clemson Universitv-Coastal Carolina

University Memorandum of Understanding for signature by Coastal Carolina

administrators. We apologize for the delay in getting a signed version of this
io you. Please review and if’ vou have no concerns, have the appropriate

persons at CCL sign and let’s finalize so we can move on to coursework!

Onee CCL signatures are attached., make a copy of the MOU for vour files,

and refurn the original to me ai my Clemson Office.

Thanks so much, and we look forward to taking our collaboration to the next

level!
Sincerely,
A 4;:’- ol LA
! o ,?f: L
A v A AL
. i/ v.f:L_ff I/ / -/{ £ “r
f I|
i/ John Kelly s )
"/ - [ =
L
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1] COASTAL CAROLINA

N | VERSI T Y

Memorandum of Understanding

Benvean

CLEMSON UNIVERSITY
Clemson, South Carolina
United States of America

And

COASTAL CARDLINA UNNWERSITY
Conway, South Caroling
Urnited States of America

Clemson University In Clermson, South Caroling and Coastal Camling University. Conwsy, South Carsling
wishing to further relations bebasen our two instinionz 10 educstion, ressarch, soonomic development,
s@nvics, and other related actvities, do hersby commit to mutesl ang rediprécal cocperation to echieve our
shared goals

Aress of cosparaticn may includs any program of study, research, werkforoe deveinprment and service olfarad
by eithar institution which is f2it to be desrable and feasible for the gevelopmant and strergthaning of our
cooperative relations. Develpment of an agréamant CORCETHNG SNy specific program will be contingent on
mutual consant, availability of funds, and spproval of sach institusn, Such programs may inchude

1. Acadermic programming such as student exchange, ressarch, infermesnips, practical trainig, distance
lrarning, continuing educatien, conperative aducatian and service learming

Exchenges far iesearch, training or waching.

Cellaboraive research prajects, workshops of confarances,

Exchanges of othar institutional professionals e infarmation.

Callaborafion on ecancmic develsprmant thet benefits aur mstifufions and the state of South Caroling.

I B g b

Supplemantal agreaments governing all areas of cooperatien under this Memaorandum of Understanding shall
be negotiated and decidsd separately and shell come into effect upon the sigrature of the authorized
irsttulional repressntative.

Thiz Memarandum of Understanding represents the parties’ Interast m and commitment to colaboration far the
nest year. The MOU may be revisited annually 1o confirm that it still represents the mutual goals of each
ingtitution.

O B ! ; sty

o

T s et

Dalr—.--.:tl-k'\# BY 2012 pae_ B13lzog
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- Addendum -

Coastal Carolina and Clemson University have a successful history of collaboration
evidenced by:

Projects and Research:

The Palmetto Wind Project — Supporting Partners in Buoy and Sodar Studies
Coastal Carolina University's interests and focus on coastal’ocean/aimosphere boundary observation and
modeling and environmental studies has complimented Clemson's engineering focus in renewable energy
production, distribution and technology contributing strongly to the overall state initiative to develop coastal
renewable marine resources. This collaboration has been on-gaing since 2007 .

The partnership has also fostered strong partnerships with other cooperating institutions including: The
Savannah River Nationai Laboratory, IUS DOE National Renewable Energy Laboratory, The SC Energy Office
and Santee Cooper. This project holds much promise far further economic develn prment for South Caroling in
renawable energy.

Clemson University and Coastal Carolina University intend to discuss possible
collaboration in these mutually agreed academic and research areas.

North Myrtle Beach Offshore Wind Farm Development
Inteiligent River Remote Sensor Technology for the Coastal Savannah River Basin
Coastal Mapping
Economic Development Modeling for Wind Energy

The apove-mentioned initiatives are an extansion of the Palmetto Wind and ather past cooperatives focused
on:
1) Advancing the development and enhancement of marine renewable energy technolegy and industry
Z) Building an novel and innovative observation, telemetry, assimilation, modeling reporting and natural
resource management applications management of co miplex natural systems.

Be that, Clemson University and the Coastal Carolina Univarsity are committed to supporting econormic
development through education, research and workforce devela pment, in order to keep the best and the
brightest of cur students in South Carolina.  Clemsan University may share faculty and laboratory rescurces at
its Baruch Institute for Coastal Ecology and Forest Science in Georgetown, 5C and at its Restaration Institute in
Morth Charleston, SC when collaborating on agreed upon projects, with terms to be negotiated in the appropriate
supplemental agreements,
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Appendix 4b

Memorandum of Understanding Between
Coastal Carolina University and Savannah River National Laboratory

SRNL-MOU-2012-00003

MEMORANDUN OF UNDERSTANDING
BETWLEEN

SAVANANNAH RIVER NUCLEAR SOLUTIONS, LLC
As Managing and Operating Contractor For
SAVANNAH RIVER NATIONAL LABORATORY

AND

COASTAL CAROLINA UNIVERSITY

CONCERNING

Offshore Wind Tower

This Memerandum of Understanding (MOLU) is between Savannah River Nuclear Solutions,
LLC (SRNS) as Managing and Operating Contractor for the U.S. Department of Energy’s (US
DOE) Savannah River National Laboratory (SRNL) under Contract No. DE-AC09-085R22470,
and Coastal Carolina University (CCLN. CCU and SRNS may individually be referred to as a
“Party” or collectively as the *Parties™.

Purpose

CCU and SRNS desire to strengthen their research and development capabililies and explore
opportunities for collaboration. Coastal Carolina University’s Center for Marine and Wetland
Studies is the focal point of basic and applied rescarch in coastal systems for the university. It
has partnered with SRNL staff and others productively over the last several years particularly in
arcas related to coastal ocean and atmospheric boundary observations/modeling and other
initiatives oriented 10 assessment and development of renewable marine energy resources in the
southeast, (CCU desires 1o grow its relationship with SRMNL 10 advance it's mission of research
and education in these areas). SRNL is the applied research and development laboratory for the
US DOE's Office of Environmental Management. Both Parties are known for their innovative,
practical applications of strategies and technologies designed to address major issues affecting
national and international environmental issues. In view of these common interests and
objectives, the Parties desire to foster scientific and technical collaboration in areas of mutual
interest by:

* cooperating on mutually heneficial science and technology initiatives, inchuding
participation in scientific joint workshops or similar meetings

e leveraging our respective capabilities. expertise and resources for the advancement of
science and technology particularly in areas such as wind energy, coastal boundary
observations and madeling :

» facilitating SRNL staff access and engagement with CCU’s developing Ph.D. Program

* Awuthoring joint publications and presentations
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SRNL-MOU-2012-00003

As these efforts develop and grow. the formation of alliances between the Partics, and their
affiliated institutions will be evaluated 10 more broadly support important initiatives in the
principal focus areas mentioned above. The Parlics will nepotiate separate written agreements
containing mutually agreeable terms and conditions when collabormive opportunities are
identificd which will address. among other items, the specific object of cooperation. [unding, and
protection and allocation of any imelleciual propenty shared or developed.

Areas of Cooperation

CCU and SRNS intend 1o participate jointly in proposal and research efforts that will mutually
benefit the Parties. Collaboration will be encouraged on technical tasks that can assist CCU and
SRNS in carrying out their respective missions. Proposals submitted to [unding agencies for
collaborative rescarch projecis should emphasize the complementary strengths of CCU and
SRNS, including the leveraging of existing resources. expertise of technical staff and collective
program management skills. The Parties will exceute a formal agreement prior to initiating any
cooperative research elforts.

Initial efforts will center on specific initiatives in the areas below:

Coastal and marine boundary layer mechanics

+ Mew and merging techniques for remote sensing of the spatial and temporal distribution
of wind

* Geology, hydrogeology. peophvsics. and geochemistry  of coastal and marine
environmenis .

+ Mumerical techniques for analysis of met-ocean svsiem

Under this MOU, the Panies intend to notify each other ol projects on which they can
collaborate and provide each with the necessary information and suppori reasonably requested by
the other Party o facilitate the purposes of the MOU.

Terms
The Parties agree that the Following terms shall govern this MOLU:

1. This MOL shall be effective upon signature by both Parties and shall remain in effect for
a period of five (5) years, unless superseded by a more comprehensive agreement or
terminated by the Partics. Either Party may terminate this MOU upon sixty (60) days
written notice 1o the other party. In the event of termination. all on-going joint activities
not completed as of the termination date may continue to their completion under the
terms of this MOLU unless specified otherwise by the Parties.

2. Each I"a.::l.y acknowledyes that they are enlering into this MOU in a spirit of cooperation.
The Parties intend to pursue the goals and purposes of this MOU in good faith, subject to
its terms and conditions.

B8]
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3. The Panies agree that any work to be undenaken pursuant to this MOU will be the
subject of additional specific agreements that are consistent with the terms and conditions
of SRMNS"s contract with US DOE and CCLI"s operating directives. The exchange of
information will also be in accordance with the information protection regquirements set
forth in SRRNS s contract with UUS DOE and CCL"s operating directives. The Parties
acknowledge neither can undertake activities which are inconsistent with their individual
contractual abligations.

4. The Parties acknowledge that during the course of this MOLU they may wish 10 exchange
information of a proprietary nalure. The Parties agree that any such exchange of
proprietary information shall be made under a separate written Non-Disclosure
Agreement specific to the subject matter being discussed. | No classified informarion is
permitted fo be exchanged under this MOU or a subseguent Non-Discloyure Agreement. )

5. Mo work or funds are committed under this MOLU, Any commitment of work or funds
shall be made under a separate agreement following the contracting requirements of each
Party.

6. Each Party shall bear all costs. risks and liabilities which may incur arising out of its
obligations and efforts under this MOU. However, neither Party is obligated 1o undertake
any activity hereunder.

7. In the event one Party publishes an article or report related to specific collaborative work,
credit or co-authorship will be provided 10 all Parties. Each Party will be provided copies
of proposed publications by the other Party at least thirty (30) days prior to submission
for publication for review and comment. A Parly may elect 10 not have their authorship
credited.

B. Any news releases, public announcements, advertisements or publicity Lo be released by
either Party concemning this MOU. or any proposal or agreement resulting from this
MOU shall be subject to prior written approval by the other Party.

9, The Parties agree to conduct activilies contemplated by this MOU in accordance with
applicable laws and regulations to which it is subject. including export control laws. Each
Party acknowledges that it is responsible for its own compliance with all U.S. export laws
and regulations. MNeither Party will knowingly export, directly or indirectly, any export
controlled hardware, software, or technical data in the performance of this MOU without
an appropriate review and license, if necessary.

10. It is understood and agreed that this MOU is entered into by SRNS; however, this MOU
may be transferred from SRNS to US DOE or a US DOE designee without prior approval
from CCLU, SRNS will notify CCU as soon as practicable if' a transfer of MOU authority
from SENS 1o another party is imminent.

11. Conflicts or issues that may arise which cannot be resolved between CCU and SRNL
personnel shoutd be raised to the necessary level of management 1o obtain resolution. An
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effort chall be made by all parlicipants to resolve conflicts with a spirit of cooperation at
the working level.

12, Uinless otherwise specilied, this MOU embedies the entire understunding between the

two Parties and any prior representalion or egreement is superseded. Any modilicalions
to this MOU must be in writing and signed by all Parties.

IN WITHESS WHEREOF, the Parlies have caused this Agreement to be execuied by their duly
authorized represenialives.

COASTAL CAROLINA UNIVERSITY

David A. DeCenzo
President

Ul
Date:

SAVANNAH RIVER NUCLEAR SOLUTIONS, LLC

John W, Tefnple
Director, Contracts

pae: &)27 | 20V2
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Appendix 4c

Memorandum of Understanding Between
Coastal Carolina University and The University of South Florida

COOPERATIVE AGREEMENT
BETWEEN
Coastal Carolina University
AND
The University of South Florida, Board of Trustees, a public body corporate

This Cooperative Agreement (hereinafter known as Agreement) made and entered into
this 1* day of October 2011, by and between the Coastal Carolina University (hereinafter
known as OCU), and the University of South Florida. Board of Trustees, a public body
corporate (hereinatter known as USF).

ARTICLE | — BACKGROUND AND ORJECTIVES

WHEREAS, CCU and USF are both public institutions of higher education located in
coastal settings with educational and research missions including specialized interests and
capabilities in marine geophysics; and

WHEREAS, CCU Burroughs and Chapin Center for Marine and Wetland Studies and
USF College of Marine Science have individual/faculty/ labs/programs that have
assembled and possess similar/identical marine geophysical instrumentation and technical
expertise and have periodically partnered on projects of mutual interest and benefit,
particularly where pooling expertise and instrumentation has been advantageous and cost
effective; and

WHEREAS, through such cooperative efforts have been able to expand student pocess
and participation in research cruises gaining valuable professional experience and
trairing; and

WHEREAS, OCU and USF programs maintain professional grant supported
stafflexpertise associated with similar instrumentation and programs that may
appropriately support cooperative projects, on a sub-contractual basis, where the partner
institution serves as the lead or principal investigator; and

WHEREAS, CCU and USF programs and students may benefit significantly from such
continued parinering and cooperative efforts:

MOW, therefore, the CCU and USF mutually agree to enter into this A greement to
facilitate such continued cooperation and mutual support.
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ARTICLE Il - STATEMENT OF WORK

A. The purpose of this Cooperative A greement between Coastal Carolina University and
the University of South Florida is to facilitate the cocrdination and cooperation of
specialized technical groups in each institution including:

1. Promoting aceess of students to opportunities and space available on respective
research fieldwork and subsequent data-processing/analysis and student research
projects;

2. Facilitating mutually beneficial technical and instrumentation support reflecting
the operation of identical specialized instrumentation and expertise which may
support:

a. Directly pooling technical resources on large cooperative projects
expanding spatial coverage of key geophysical datasets then might be
feasible individually,

b. providing preferred internal cost structures for staff and instrumentation
costs that may be engaged in cooperative studies and budgeted in
cooperative grant proposals and studies, and

c. synergistic efforis in maintaining and sopporting key advanced
instrumentation in respective labs seeking economy of scale in
maintaining spare parts, staff training and related capabilities.

3. Facilitating individual subcontractual agreements for specific projects where one
or the other institution may be the lead for a specific grant or study and
subcontract the other for specific synergistic services including instrumentation,
student and staff travel and student and staff salary and associated costs,

D, Both agencies apree to the following Terms of Reference:

ARTICLE Il - TERM OF AGREEMENT

This agreement shall become effective on the date herein below last written and shall
continue for a period not to exceed 5 yvears {except by amendment as agreed (o by the

parties).
ARTICLE IV — KEY OFFICIALS

A, USF Coordinator: Dr. David Naar, University of South Florida, College of Marine
Science, 140 7" Ave. South, St. Petersburg FL, 33701-5016. Telephone 727 553 1637

B. CCU Coordinator: Dr. Paul Gaves, Coastal Carolina University, PO, Box 261954,
Conway, 3.C. 29422-2559. Telephone: (843) 349-a015

ARTICLE V — SUBCONTRACTUAL AGREEMENTS

Subcontractual agreements for specific services associated with cooperative projects may
be established by a specific scope of work and budget allowing transfer of funds from

Coastal Carolina University, Ph.D., Marine Science, Program Proposal, CAAL 5/2/2013 - Page 41



respective institutions from research grants and contracts. Invoicing for subcontractual
services will document the specific services and costs and be submitted as required by the
contracting institution on a per project or quarterly basis or as established by the original
funding agency with the lead institution.

ARTICLE VI - PROPERT NA NI SITION

In the event of extended sharing or basing of components of similar instrumentation at
partners facilities, each institution will retain ownership of its original inventory and any
individual additicnal components acquired through grants and program funds, While in
residence at a partner institution, the record of the nventory will be maintained and
provided to the home institution as needed for their individual reporting requirements and
procedures, Provision will be made to provide access to or proof of location of respective
institution inventory as requested.

ARTICLE VIl - REPORTS/RECORDS- TERMINATION

A. Fither party may terminate this Agreement by providing sixty (60) days written notice
to the other. At the time of termination respective inventory that may be based in other
partner’s facilities will be compiled and returned to the institution of record.

B. This Agreement may be amended through written approval by all parties involved.

THIS COOPERATIVE AGREEEMNT IS BEING ENTERED INTO PURSUANT TO
THE DOD GRANT AND AGREEMENT REGULATIONS, DoD 3210.6-R.

Coastal Carolina University University of South Florida,
Board of Trustees, a public body corporate

Elor L1y, ErecuPleoo

Date

Date /e i1
= E T"si‘ L O f /

A PEGVER &L RS

i

HERR W LA
ATTORMEY Wi
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Appendix 5

Existing Graduate Courses Supporting the Programs

CMWS 601 Coastal Marine and Wetland Processes. (3) A comprehensive overview through
lectures and field observations of the inter-relations between geological, physical, biological and
chemical processes affecting wetlands and coastal zone ecosystems. Emphasis is placed on
understanding the relations between processes and features within the terrestrial, estuarine and
near shore coastal environments. F

CMWS 602 Coastal Marine and Wetland Ecology. (3) Relations between organisms and their
environments in wetland and coastal zone ecosystems. Interconnectedness, energy flows and
food webs will be presented in lectures, laboratories and field experiences in coastal wetland
environments, estuaries and coastal marine habitats. F

CMWS 603 Coastal and Wetland Policy and Management. (3) An examination of the
relationships between economics, environmental policy, environmental ethics, and
environmental law. Environmental laws, federal, state and local permitting agencies and their
regulations that apply to the coastal zone and wetlands will be examined using locally focused
case studies. Consideration is given to gathering and presenting scientific information needed for
policy decisions. The interactions and competing pressures between economic interests that
impact wetlands will be contrasted with a commitment to ethical treatment and responsible
management of wetlands and coastal ecological systems. S.

CMWS 610 Applied Experimental Designs and Analysis. (3) (Prereq: Graduate status and
STAT 201 or equivalent) A comprehensive course covering topics in observational and
manipulative experimental design (e.g., sample size determination, power of the test) and
surveying the variety of available statistical techniques and analyses (e.g., MANOVA, PCA,
Loglinear models, Bayesian statistics). F

CMWS 611 Marine Environmental Modeling and Data Analysis. (3) (Prereq: MATH 260
and one advanced statistics course). Study to enable students to collect and analyze meaningful
data in marine and wetland environments, leading to the prediction of (and the power to change)
environmental trends. Topics include aspects of sampling and resampling methods, simulation
techniques, basic design of experimental techniques, fundamentals of time series analysis,
modeling with difference and differential equations and linear and nonlinear dynamics that
pertain to marine and wetland studies. S

CMWS 612 Advanced Geographic Information Systems. (3) The use of Geographic
Information Systems in the study and management of coastal and marine systems at an advanced
level. Topics covered include project design, data management and analysis, exploration of
surfaces and statistical modeling, and interpretation of aerial photograph and remotely sensed
data. S

CMWS 613 Standard Methods of Seawater, Tissue and Sediment Analysis. (3) (Prereq:
MSCI 305 or consent of instructor) An introduction to the practices and techniques of marine
analyses. Topics include measurement of nutrients, organic matter, bacteria and trace metals.
Students will be introduced to the use of standard marine analytical equipment including atomic
absorption spectrophotometer, gas chromatograph-mass spectrometer, ion chromatograph,
TOC/TIC analyzer, and CHNS elemental analyzer. S
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CMWS 614 Applied Geophysical Field Methods. (3) A field course to provide the student
with an understanding of data collection in the field. Detailed study of pertinent data collection
techniques for understanding the geology and physical processes in the coastal region to include
side-scan sonar, seismic and ground penetrating radar techniques, as well as integral ground
truthing techniques. Integration of digital data collection techniques using computer software,
hardware, and networking techniques will be covered. F

CMWS 630 Aquatic Physiological Ecology. (3) Physiological and biochemical mechanisms of
adaptation to aquatic environments. Topics include principles of physiological measurement,
bioenergetics, and the effects of temperature, salinity, oxygen, light, turbidity, pressure and
nutrients. The class will include lectures, discussions, and demonstrations. F

CMWS 641 Environmental Ecotoxicology. (3) (Prereq: MSCI 305 or consent of instructor)
Introduction to the field of environmental ecotoxicology. Topics include chemical principles of
bioaccumulation and degradation, organic and inorganic toxicants, modeling approaches to
understanding and predicting the fate of pollutants in the marine environment. S

CMWS 642 Applications of Isotope Geochemistry. (3) (Prereq: MSCI 304 and 305 or consent
of instructor) An introduction to the manifold uses of stable and radioactive isotopes in
elucidating biologic and inorganic reaction pathways and past environmental conditions in
marine and terrestrial systems. Topics include paleotemperature, paleosalinity, estuarine mixing,
as well as biological pathways and global biogeochemical cycles. S

CMWS 650 Climate Change and Evolution of Coastal Environments. (3) Study emphasizing
short and long-term coastal and estuarine changes throughout the late Quaternary, specifically
with respect to decadal, centennial, millennial, and longer time scales. Quaternary
geomorphologies and long and short-term climate changes are studied and placed into a global
context of various spatial and temporal changes, induced change, and the factors involved in
change. S

CMWS 670 Watershed Science and Management. (3) An interdisciplinary survey of
watershed science, covering essentials of hydrology, geology, biogeochemistry, ecosystem
structure and function, watershed modeling, and ecological economics. Current trends in
watershed management are covered from the perspective of the USEPA’s Watershed Approach
which relies on development and implementation of watershed management plans. Other tools
for watershed protection will be addressed, such as the Clean Water Act, storm water best
management practices, Better Site Design, habitat conservation, and public outreach strategies. S
CMWS 675 Wetland Regulation and Delineation. (3) (Prereq: permission of instructor) Study
of legal definitions and regulations relevant to wetlands and the methods used to delineate
wetlands. Lectures are augmented with practical field experience identifying various indicators
of hydrology, soils, and vegetation in riparian, estuarine, and pocosin wetlands. S

Coastal Carolina University, Ph.D., Marine Science, Program Proposal, CAAL 5/2/2013 - Page 44



Appendix 6

Existing Specialized Equipment / Instrumentation

Computational Platforms

The CCU infrastructure has two supercomputing clusters (funded through an NSF MRI grants)
housed in the Coastal Science Center. These Scientific Linux clusters have a combined total of
672 central processing cores and an aggregate memory exceeding 1 terabyte (TB). These clusters
are connected to a centralized main server with 30 TB of data capacity for users.

Access to SRNL academic platform: CCU maintains a cooperative agreement with the Savannah
River National Laboratory. SRNL is in the process of allowing external access to High
Performance Computing (HPC) resources for collaboration with universities and other
laboratories. This Redhat Linux-MOAB HPC system has 1500 cores, 35 TB memory and 200
TB disk storage. Resources allocated to specific projects will be evaluated on a case-by-case
basis.

Individual focus areas maintain specialized workstations appropriate for data acquisition,
processing functions and applications (i.e. geophysical, hydrodynamic, visualization etc.)

Research Instrumentation

An extensive array of advanced research instrumentation has been acquired, primarily through
external research grants, over the last several years. These include:

Marine Geophysical Instruments:

Kongsberg EM 3002d Duel Head Multibeam Sonar, Klien 3000 Side Scanning Sonar, Edgetech
512i CHIRP Sub-bottom profiler, AGI Marine Electrical Resistivity system (SGD), Geometrics
Cesium Vapor Marine Magnetometer, Mini Sounder Single Frequency Transducer (2), TSS
Heave Pitch Roll Sensor, Water Sound Velocity probe, Clark Ground Penetrating Radar,
Ceilometers (6), Survey grade Real Time Kinematic GPS Receivers (5)

Marine Geophysical Software:

Kingdom Suite - Seismic Reflection Analysis and Interpretation, SonarPro, Caris Hips and Sips,
XSONAR, Fledermaus, ArcGIS, Mathematica, Matlab, IDL, Envi, Seismic Unix, SIOseis, Earth
Imager 2D/3D, Hypack

Hydrodynamic Instruments:

ADV (Acoustic Doppler Velocimeter), LISST (Laser In-Situ Scattering and Transmissometer),
Acoustic Backscatter Sensor- Aquascat 1000, Imagenex 881A Sector Scanning Sonar,
Windsonic

Triton SODAR Atmospheric Profiler, Underwater Camera system, Rooftop Time Averaged
Beach Cam Video (4), Six (6) Met/Ocean Instrumentation buoy systems outfitted with
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wave/current (ADCP), Water quality (Seabirds, sondes), meteorological sensors, GPS and
Iridium

satellite telemetry, Bottom mount instrument quad pods (2), S-4 Electromagnetic Current Meters
(5), RDI Workhorse Acoustic Doppler Current and Wave Profiles (in addition to met/ocean buoy
systems above) (3), Mid-water column instrumentation floats (30).

Groundwater Discharge Measurement Facility

Durridge Rad7 radon detectors (10), 2-channel Radium Delayed Coincidence Counters (2) ,
Solinst Level Logger CTD probes (5), Onset HOBO Water Level Loggers (8), AGI Marine
Electrical Resistivity system (also listed under geophysical instrumentation)

Sediment Lab
Laser particle size analyzer, CT scanner, mechanical sieves.
Miscellaneous Field Gear

Shipboard Electric Vibracore System, YSI 6600 Water Quality Sondes (10), Handheld Y SI water
quality sonde, YSI Pro-ODO Handheld dissolved oxygen meter, Hach Portable turbidimeter,
Ponar Sediment Grab, Shipek Grab, Marine video/still camera sled system, SONY DSC-R1
Aerial Camera System CTD, Marsh system (1), 10 m Dutch Auger Coring System

Vessels / Vehicles

48 foot ($1.1M) Research Vessel Spring 2013. Outfitted with A-frame (40001b capacity),
forward hydraulic multibeam sonar mount.

Small work boats: 24 foot Privateer workboat, 18 foot RHIB survey boat, 18 Foot Carolina Skiff
workboat, 15 Foot Boston Whaler workboat, 13 foot jet drive zodiac, 32 foot pontoon boat (IR)
4-Wheel Drive Trucks (3)

ATVs (3)

Environmental Quality Lab

The EQL maintains three long term water quality/weather stations at regional ocean piers
(http://www.ysieconet.com/public/WebUI/Default.aspx?hidCustomerID=131)

The laboratory areas include over 100 linear feet of bench space, five fume hoods, and controlled
temperature equipment (e.g., refrigerators, freezers, incubators, water baths). Laboratory
facilities are temperature and humidity controlled. Laboratory facilities include sufficient bench-
top area for processing samples; storage spaces for chemicals, reagents, glassware, and portable
equipment; and floor space for stationary equipment. Additional areas in the science building are
utilized for sterilizing materials in an autoclave and housing a water purification system (i.e.,
reverse osmosis).
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Laboratory Equipment: Analytical balances, Atomic absorption spectrophotometers, Autoclave,
Bench top conductivity meter, Bench top turbidity meters, BOD Incubator, Building water
reverse osmosis purifier, Centrifuge, CHNS Analyzer, Circulating water chiller, Dessicators,
Drying ovens, muffle furnace, Electrobalance, Fiber-Optic colorimeters, Flame AA,
Fluorometer, Freeze drier, Fume hoods, GC-MS with purge and trap, Graphite furnace AA, Hach
Spectrophotometers, Incubators, Inductive salinometer, lon chromatograph, Laboratory water
deionizers, Laminar flow hood, Lyophilizers and sonicators, Main water distiller, Microscope,
Microwave digestor, solvent extractor, Nitrate reduction columns, Packed column GC, pH/ISE
meters, Portable hand-held meters (conductivity, colorimetery, DO, pH, temperature, turbidity),
Quanti-Tray sealers, Refrigerators / freezers, Shatterbox, Sonicator, Total Organic Carbon (TOC)
Analyzer, Turbovap, UV Lamp, Vacuum pumps, Waterbaths, YSI 5100 DO meters (for BOD
work)

Sampling Equipment: GPS, Hach Kits which include: conductivity, colorimetery, DO, pH,
temperature, and turbidity meters, Hydrolab Scout H20 multi-parameter water quality meters,
Plankton nets, Refractometers, Remote closing water bottles (General Oceanics 1.2 L, 4 L, and
20 L), Secchi disks, Sediment grab sampler, Sediment gravity corer, Small boats and motors,
SonTek Flow Tracker, Submersible pump, Subsurface remote-closing sterile water sampler

Machine Shop

Milling Machine, drill press, band saw, stock metal saw, welding (stick/heliarc), plasma cutter,
metal sheet cutter, pipe bender, radial arm saw, miscellaneous hand tools (metal and wood)

Technical Staff
Marine Operations Staff / Boat Captain (2)
Grants/Fiscal Manager (1)

GIS-Database Manager (1)
Grant Temporary Data Processing and Marine Operations Staff (2)
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Appendix 7

Center for Marine and Wetland Studies

Alumni Tracking

Students mentored in the Center for Marine and Wetland Studies have gone on to graduate

study in the following schools:

Boston University

Clemson University

Coastal Carolina University
Duke University

East Carolina University
Florida Institute of Technology
Florida State University

George Mason University
James Cook University

Johns Hopkins University
Louisiana State University
North Carolina State University
NOVA Southeast University
Old Dominion University
Pennsylvania State University
Scripps Institution of Oceanography

Stanford University

State University of New York at Stony Brook
Texas A&M University

University of Alabama

University of Florida

University of Georgia

University of Hawaii

University of Illinois Urbana-Champaign
University of Maine

University of Maryland

University of New Hampshire

University of Rhode Island

University of South Carolina

University of South Florida

University of Southern Mississippi
Virginia Institute of Marine Sciences

Students mentored in the Center for Marine and Wetland Studies have gone on to employment
in the following professional organizations, institutions, and corporations:

Alaska Observers, Inc.

Alpine Ocean Seismic Survey, Inc.
Center for Watershed Protection
Coastal Carolina University

Delaware Sea Grant

Dewberry

EA Engineering, Science, and Technology,
Inc.

Environmental Compliance Laboratory
Environmental Science Corporation
Florida Department of Environmental
Protection

Florida Institute of Technology

Joseph W. Jones Ecological Research
Center

Luna Innovations

Marine Geophysical Solutions
Maryland Department of Natural Resources
National Oceanic and Atmospheric
Administration

Smithsonian Environmental Research
Center

South Carolina Department of Health and
Environmental Control

South Carolina Department of Natural
Resources

Spectrum Environmental Associates, Inc.
Texas A&M University

The EarthWorks Group, Inc.

The PBS&J Corporation

U.S. Army Corps of Engineers Field
Research Facility

U.S. Army Corps of Engineers Research and
Development Center

U.S. Bureau of Land Management

U.S. Coast Guard

U.S. Environmental Protection Agency
U.S. Forest Service

U.S. Geological Survey-Woods Hole
University of Hawaii Sea Grant
University of Miami

University of South Florida

Zekiah Technologies, Inc.
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