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Executive Summary

University of Guam (UOG) received a $6M grant from the
National Science Foundation — Experimental Program to
Stimulate Competitive Research (EPSCoR) grant (NSF 14-
558). The 5-year grant is focused upon studying the effects of
climate change on coral reefs specifically on a genetic basis.

This plan describes research and development priorities and
goals for the territory. This strategic plan will serve as a “living
document” to guide and direct effort, and the use of human,
physical and financial resources, towards achieving the goals
and objectives of areas of scientific interest that have been
identified as “EPSCoR critical” for the Territory of Guam.

The strategic goals for Guam EPSCoR are included in three
key areas:

Key Area 1 Goals: Conducting research, reporting results, and
developing critical capabilities for archiving Guam’s marine
biodiversity.

Guam’s EPSCoR plan not only focuses upon building
knowledge, but also ensuring that knowledge is well-
documented and accessible for now and in the future. To meet
this goal, it is imperative to develop a Biorepository to preserve
and archive examples of marine biodiversity. It is necessary, as
well, to conduct research on environmental change within
coastal marine systems.

Guam, with one of the richest marine environments globally,
makes the territory an ideal location for conducing marine
research on coral reef systems, and especially how these
systems respond to environmental change. The results of this
research can have important implications globally. Locally, all
EPSCoR basic research activities and outcomes are connected
to Guam’s economic development, and are linked with
Education, Outreach and Community Involvement.

-~
‘t Austalla ‘N’
B

Loy f

2

Guam within the Asia-Pacific
region

Pago Bay

Pago Bay, the principal project site
and location of the University of
Guam Marine Laboratory




Key Area 2 Goals: 1) facilitating the implementation of a region-wide professional learning community to
strengthen the STEM pipeline in the region; 2) increasing scientific literacy and participation in STEM education
and outreach opportunities; 3) increasing STEM communication in the region to facilitate informed decision-
making and develop a community of life-long learners. These goals also include increasing the inclusion of
minorities and women in STEM-related fields, study and activities, in key areas of the STEM knowledge

pyramid.
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Key Area 3 Goals: Sharing and maximizing the use of resources is critical for the success of Guam’s EPSCoR plan.
The EPSCoR grant provides Guam the financial resources to significantly impact critical Science and Technology
(S&T) areas and achieve Guam’s EPSCoR goals.

S&T Plan Shared Resource System

Island and Global
Academic Communities

Expertise,
Innovative
Ideas,
Basic
Knowledge

ber connectivity,
Computing power &
Instrumentation’

Partnerships are crucial for success in the plan and support workforce development for Guam and Micronesia. The
Governor of Guam chairs the Guam S&T Plan and Strategic Plan Steering Committee. The committee consists of
members from major industries and organizations, and community stakeholders. Updates and more information on
the Guam S&T Plan and the Guam EPSCoR Strategic Plan are available on the website:
WWW.guamepscor.uog.edu.



http://www.guamepscor.uog.edu/

Introduction to Strategic Plan Process on Guam

Strategic Planning Process

The NSF award was announced in August 2015. Guam EPSCoR leaders immediately initiated a series of meetings
to scope out particulars of work plans, science coordination, and sensor networks. In early September 2015, leaders
of Guam EPSCoR were tasked with preparing spreadsheets of their activities, goals, metrics and risk mitigation
plans in advance of the Guam EPSCoR Strategic Planning Meeting. In conjunction with the planning for the
meeting, the Investigating Team began creating and developing a website to provide Guam EPSCoR information. A
Steering Committee was formed, led by Governor Edward Baza Calvo and University of Guam President Robert A.
Underwood, representing the community and island leaders. Their first meeting was held at the Governor’s
Conference Room on August 19, 2015.

The Strategic Planning Meeting was held August 26 - 27 in Tumon, Guam, at the Pacific Star Hotel and attended
by the following stakeholders representing each of their organizations:

Guam Ecosystems Collaboratorium

University of Guam
President Dr. Robert A. Underwood
AVP Dr. John A. Peterson (co-PI)
Dr. Terry J. Donaldson (PI)
Dr. Jason S. Biggs (co-PI)
Dr. Laura A. F. Biggs (co-PI)
Dr. Tim L. Righetti (CNAS-Biology)
Dr. Daniel P. Lindstrom (CNAS-Biology)
Jerica Blas Santos (OSP)
Janet Dirige (OSP)
Michelle Aranda (Grants Specialist)
Cathleen Moore-Linn (RCUOG)
Dr. Karri Perez (Science and Technology Plan Coordinator)




Government of Guam
Vincent Leon Guerrero (Special Assistant, Chief Education Advisor) on behalf of Governor Edward Baza
Calvo

National Science Foundation:
Dr. Denise Barnes
Dr. Sean Kennan

Facilitator
John Riordan

Evaluator
Dr. John Knox
Sara Bolduc

External Advisory Board members
Dr. Robert Richmond (present)
Dr. Stephen Palumbi (via teleconference)
Dr. Lil Alessa (via skype)

Hawai’i PaclOOS
Dr. Margaret McManus
Chris Ostrander (via skype)

The two-day meeting was managed by professional facilitator John Riordan and consisted of presentations of
separate components of the project, breakout groups for researchers, administrators and outreach personnel, and
multiple feedback sessions. Then, a draft strategic plan was prepared. Once all stakeholders had submitted their

comments, edits and revisions, the plan was finalized and submitted to NSF on October 25, 2015.




Vision Statement

Guam is the premier research and STEM education hub bolstering sustainability, economic development, and
informed decision-making by engaging communities in 21st-century science and engineering activities.

Mission Statement

The Guam Ecosystems Collaboratorium's mission is to ensure the sustainability of coral reef ecosystems in the face
of environmental change.

Guam EPSCoR Management Plan

Guam Ecosystems Collaboratorium
The Guam-EPSCoR Guam Ecosystems Collaboratorium (GEC) has a management team consisting of the
following:
Dr. Terry J. Donaldson (Principal Investigator and Director, Marine Laboratory)

Dr. John A. Peterson (Co-Principal Investigator and Assistant Vice President, GSRSP)
Dr. Jason S. Biggs (Co-Principal Investigator and Associate Professor, Marine Laboratory)
Dr. Laura A. F. Biggs (Co-Principal Investigator and Assistant Professor, CNAS-Biology)

The management team is supported by the following:

Else Demeulenaere (Interim Project Manager)
Mellani Lubuag (Project Manager)
Michelle Aranda (Grants Specialist)
Data Manager (Search in progress)
Manuel Hechanova (Acting Chief Information Officer)
Rommel Hidalgo (Chief Information Officer)
Additional support is currently being provided by individuals from the Office of Graduate Studies Research
and Sponsored Programs (GSRSP) including:

Janet Dirige

Jerrica Blas Santos

James Whippy

The project staff will also include the following:
David Burdick (Biorepository Manager)
Oceanography Technician (Search in progress)
Eight Graduate Student Research Fellows
Research will be led by co-PI Jason S. Biggs. Team members at UOG will include the PI, the co-Pls, Dr.
Daniel Lindstrom (CNAS-Biology), and three new faculty members in the following disciplines:
- Physical Oceanography (Search in progress)
- Marine Population Genetics (Search in progress)
- Bioinformatics (Search nearing completion)




The UOG research team will be supported also by a Post-Doctoral Fellow specializing in genomics (search in
progress). Research will be supported also through a sub-award to the University of Hawai’i PaclOOS program.
This team will consist of Dr. Margaret McManus (Professor of Oceanography), Christopher Ostrander (Assistant
Dean), and in Year 1 of the project, two oceanographic technicians. In addition, principal research collaborators in
the GEC include Dr. Steve Palumbi (Stanford University), Dr. Robert Richmond (University of Hawai’i), Dr.
Baldomero Olivera (University of Utah), and a team from the Scripps Institution of Oceanography.

Management Plan Tasks
The Management Team, Project Manager, Grants Specialist, and Data Manager will meet bimonthly to assess and
track progress with various aspects of the project respective of core tasks that include Research, the Biorepository,
the Collaboratorium, STEM activities, Cyberinfrastructure and Data Management, and various administrative
tasks. A representative from the RCUOG will participate in these meetings as necessary.

Research and Biorepository Management
The Principal Investigator and the co-Principal Investigator leading the Research Team will meet at least monthly to
assess and track progress with both research activities and the Biorepository. Members of the Research Team at
UOQG, the Biorepository Manager and the Data Manager will attend.

The Principal Investigator and the co-Principal Investigator leading the Research Team will confer with the
PacIOOS team at least monthly, either virtually or when the latter team is on Guam.

Collaboratorium
The Principal Investigator and the co-Principal Investigator leading the Research Team will meet virtually or in
person with members of the Collaboratorium. These meetings will take place at least monthly to assess and track
progress with specific research tasks.

GEC Organizational Structure
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Research Management

Research Management Structure

The Guam-EPSCoR GEC (Guam Ecosystems Collaboratorium) research program structure will consist of the following:
e Dr. Terry Donaldson (Principal Investigator and Director, Marine Laboratory) will have overall responsibility for
research conducted by the Guam Ecosystems Collaboratorium (GEC).
* Dr. Jason Biggs (Co-Principal Investigator and Associate Professor, Marine Laboratory) will direct the research
program of the GEC.

The GEC research team members and their responsibilities are as follows:

Dr. Jason Biggs will lead research that utilizes transcriptomics, RNA-seq, and bioinformatics to investigate genetic
variability between discrete populations of target coral species and their responses to environmental conditions (Goal 1).
He will be assisted by Dr. Daniel Lindstrom (UOG CNAS-Biology), and a Marine Population Geneticist, a
Bioinformaticist, and a post-doctoral fellow. GEC collaborators will include Dr. Stephen Palumbi (Hopkins Marine
Station, Stanford University), Dr. Robert Richmond (Kewalo Marine Laboratory, University of Hawai’i), and Dr.
Baldomera Olivera (University of Utah). Collaborators from the Scripps Institution of Oceanography are expected to join
the team. Dr. Terry Donaldson, a Biorepository Manager, and a Data Manager will curate specimens and samples using
iDigBio protocols. Four Graduate Research Assistants will participate in this research.

Dr. Margaret McManus (University of Hawai’i) will advise on the conduct of research investigating oceanographic
processes at Pago Bay and other sites (Goal 2). In Year 1, two of her staff will assist UOG in installing and testing
instrumentation in Pago Bay. The PacIOOS team will be joined by the new Physical Oceanographer from UOG, a new
Oceanography Technician, the Data Manager, and three Graduate Research Assistants. After Year 3, the new UOG
Physical Oceanographer will assume supervision of this research.

Dr. Laura Biggs (CNAS-Biology) will supervise the Citizen Science research efforts that will be conducted with the
support of one Graduate Research Assistant.

Program milestones are included as Appendix A.




Goal 1.1: GEC Biorepository

Samples of the coral holobiont will be stored in the Guam EPSCoR-GEC Biorepository. A biorepository inventory system
will allow researchers to access biological specimens to conduct research in the region.

Core Objectives:
1. Enable the world to access decades of historical research data from UOG
2. Create a world-class warehouse of the region’s marine biodiversity

a. Serve as a regional “Noah’s Ark” by stockpiling biological material important to science and discovery,
preserving biological diversity before it becomes extinct, and doing so with as much environmental
information as possible to enhance scientific research on coral reef sustainability; i.e., to integrate this
information with a repository of biological materials (tissues, genomes and proteomes) that is cross-
referenced to a virtual library of high-resolution digital photographs, behavioral videos, biometric
specimen data and habitat demographics to maximize scientific and educational impact for the world.

Create a “gateway” for advancing science focused on Micronesia. The GEC will accelerate and enhance
the impact of other NSF/NIH-funded projects by stockpiling biological materials that collaborators can
use as leverage within their grant proposals. In this way we can have more appropriate authorships on
publications and research.

3. Leverage these assets to achieve sustainability of tropical island systems

a. Increase local capacity for scientific research — Promote unique biodiversity of region for international
collaborations.

Identify “key” biotic and abiotic drivers of population structure — Discover, identify, and characterize
genotype-specific coral colonies that survive in extreme environments, as well as describe environments
where they can or cannot thrive.

Investigate current level of genetic diversity within two species of corals — Identify source and sink
populations to better inform resource management of areas that if saved, can serve as the “sources”

for natural repopulation.

Outcomes:

Researchers around the world have access to biodiversity found within the Mariana Archipelago
Collaborations established that increase opportunities for Research Experience for Undergraduates (REU)
Increased local capacity for research

Increased rate of scientific discovery

Increased authorship of peer-reviewed publications

Increased ability to accurately identify coral reef species

GIS-based map of coral species at research sites

Milestones are included as Appendix B.




Goal 1.2: Map the Genetic Landscape of two Coral Species
(Population Structure &Connectivity)

The overarching goal of this EPSCoR project is to identify coral colonies that currently have the ability to survive the
environmental conditions predicted as future climate scenarios. To do this, we will test a very simple null hypothesis:

Ho: The genetic structures of coral populations are homogeneous throughout the island.

In our original submission we had proposed to do this at the Archipelago level because mapping the genetic connectivity
among islands is extremely important to resource managers because it allows them to prioritize efforts on sites with
greater potential for success. But for the purposes of this award, mapping genetic connectivity using SNPs found within
the transcriptome has more than enough resolution to test for genetic heterogeneity on an island scale.

This proposal was inspired by earlier research conducted by Dr. Robert Rowan, a Marine Laboratory faculty member
who recognized that there was more than one species of zooxanthellae. He went on to show that the presence of specific
clades within coral tissues correlated well with their observed resistance to thermal bleaching events. Dr. Stephen
Palumbi, a Guam-EPSCoR External Advisory Board member, demonstrated that some coral species also harbor a
genetic capacity for tolerating thermal stress.

This study differs in that we are studying coral species at the level of the holobiont, rather than its individual parts.
Additionally, within our natural system we have the ability to study the effects of stressors singularly, as well as in
combination.

In 2013, Guam experienced the largest bleaching event in its recorded history. The University of Guam, local, federal, and
other non-governmental organization resource managers, along with public volunteers set up a monitoring system to
document this event. The initial results suggested that variability in the susceptibility to bleaching between both species
and sites extended to individual conspecifics found adjacent to one another. In other words, there are colonies that are
more resistant to bleaching, and there is most likely a genetic basis for this resilience. If this is true, then it might be
possible to identify genetic structures of survivors in extreme environments that impart resilience to climate variability.

If we characterize the spatial and temporal aspects of these physical environments at a high resolution, we can:
1. Understand the relative contribution of each environmental stressor (physical forcing) upon corals;

2. Provide managers and community stakeholders with the means to make informed decisions about reef
management by describing the effects of practices that are detrimental to the health of coral reefs.

Outcomes:

Increased understanding of gene flow of corals among and between sites on Guam

Increased capacity for accurate taxonomic identification

Increased capacity for in-field morphospecies taxonomy

Increased capacity for New Generation Sequencing (NGS) and bioinformatics methods
Identification of resilient populations of coral species

Genetic data informs global research efforts

Students experience training and practice of research methodologies

Increased capacity to support informed decision making at the local, regional, and national levels

Milestones are included as Appendix C.




Goal 2: Coastal Oceanography

If we are to identify coral colonies that have the ability to survive future climate scenarios, we must make long-term
observations of the physical environments in which these corals are discovered. In this way, these environments will
become identified, as well as simultaneously characterized. To accomplish this, we have designed an oceanographic
observing scheme (i.e., an array of oceanographic sensing equipment) with the ability to test the following null
hypothesis:

Ho: Environmental parameters do not exert selection pressure.

The distribution of organisms within marine ecosystems is extremely patchy in nature, and often clusters into
predictable zones. Shallow reef flats are often dominated by macroalgae and seagrasses, whereas reef slopes that buffer
waves support accreting organisms such as crustose coralline algae and hard corals. The distribution patterns of corals
in these two reef zones are similar, as well. For example, in this study, colonies of the coral Acropora surculosa cluster in
more quasi-pristine environments subject to wave action, while Porites rus colonies tend to cluster in protected areas
subject to stressors of terrestrial origin.

The purpose of this study is for UOG to develop a high-resolution genotype-distribution map of these two coral species
and overlay this information with GIS layers that utilize observations to determine the major environmental parameters
that dominate each reef zone (i.e., zones that often experience thermal stress, are influenced by groundwater discharge,
or frequent sedimentation events). Under a subaward, the University of Hawai'i PaclOOS program will supply
instruments, technical expertise, training and guidance towards obtaining these measurements with UOG gaining
capacity building from this collaboration.

Research on the population genetics of these two coral species will focus primarily upon genetic diversity among sites.
This assessment of population structure and connectivity will answer important conservation and management
questions. For instance, how much influence do oceanographic processes have on the local distribution of these coral

species? By characterization of spatial and temporal dynamics of the local physical environment we can gain a greater
understanding of how some corals exist in extreme reef environments, when most other species decline.

Outcomes:
e UOG and the GEC will characterize physical processes that lead to environmental changes that affect marine

organisms and influence coral reef ecosystem function
UOG increases its capacity for utilizing physical oceanography methods in coral reef research
Increased workforce capacity for remote sensing capabilities
Increased authorship of peer-reviewed publications
UOG is established as a research hub for studying coral reef resiliency to climate change
Development of informed management for coral reef ecosystems

Milestones are included as Appendix D.




Goal 3: Education and Outreach

Educational opportunities within the Guam EPSCoR will encompass several formal and informal avenues to integrate
undergraduate and graduate students into research and related workforce experiences. The four elements include
Graduate Research Assistantships (GRA), Science, Technology, Engineering and Math Science (STEM) internships,
Research Experiences of Undergraduates (REU) and Village-to-Village Watershed Partnership (VVWP) that integrates
citizen science into Pago and Humatak watersheds.

3.1 Graduate Research Assistantships (GRA)

The participation of local Underrepresented Minorities (URM) in STEM and women in UOG’s graduate biology
program is minimal (less than 50% of enrolled students as of 2014). In order to cultivate the next generation STEM
capable workforce, student cohorts will be established and cross-trained to broaden the impact of each student in their
post-secondary careers. The GRA will increase the local capacity for students to engage in graduate research and pursue
a Master of Science degree in Biology at University of Guam. Additionally, these young professionals will be trained in
research management and higher education instructional techniques that will aid them in effectively communicating
EPSCoR science to the community as well as increasing proficiency in the classroom.

Outcomes:
Cadre of qualified graduate student researchers capable of entering local workforce
UOG Graduate Biology Program produces 21st century STEM professionals
UOG faculty integrates 21st century teaching methods into undergraduate and graduate education
Graduating students demonstrate ability to effectively communicate EPSCoR science to a wide variety of
audiences
Graduating EPSCoR students are applying to Ph.D. programs

Milestones are included as Appendix E.
3.2 Village-to-Village Partnership

Erosion and sedimentation present significant threats to the Pago and Humatak watersheds. Little to no community
awareness of the ecosystem effects of degrading watersheds due to fires, development and off-roading further complicate
long-term restoration of the watershed. Citizen science efforts in Guam’s watersheds will be targeted at strengthening
residents’ environmental stewardship. Through the Village-to-Village Watershed Partnership (VVWP) program the local
community will be involved in research-based projects in Humatak and Pago watersheds. Community members will have
the opportunity to engage in field research and positively contribute to their watershed as a result.

Outcomes:
e Increased engagement of community members in natural resource monitoring
Increased communication among community groups
Implementation of restoration projects that address critical watershed management issues
Community members are knowledgeable in field-based monitoring and experimental data acquisition
Improved ecosystem health (as measured by water quality assessments at various points in watershed)

Milestones are included as Appendix F.

3.3 Research Experiences for Undergraduates

Undergraduates are not afforded the opportunity to pursue a variety of experiences in marine biology at UOG, however
a main focus of graduate biology experiences are in this field. In order to create pathways to UOG’s Master of Science
with a focus on marine biology and cultivate the next generation of STEM-focused workforce, research experiences for
undergraduates (REU) will be offered in EPSCoR labs. University based REU opportunities will provide undergraduate
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students the opportunity to experience EPSCoR research first hand and may stimulate interest in EPSCoR research. The
students will receive guidance and mentorship in completing a short research project.

Outcomes:
Students demonstrate increased interest in participating in research at undergraduate and graduate level
Biology majors participating in research increase by 50% over 2015
Mentorship and research program increase retention within Biology program
Students demonstrate significantly increased competencies and knowledge in research methodologies by
completion of REU

Milestones are included as Appendix G.
3.4 Guam Ecosystems Collaboratorium STEM Internship Network

There is a paucity of internships that align to 1) UOG’s research foci, and 2) workforce needs on Guam. This is
especially true when analyzing opportunities in watershed and marine science based fields. Internships are designed to
increase student achievement, interest and networking capabilities in STEM. Opportunities to work with GEC partners
and local industries will be established through collaborative agreements. Students will be able establish the necessary
professional network needed to find a relevant jobs and contribute to the workforce after graduation.

Outcomes:
e Students gain workforce experience and establish professional networks that enable placement in relevant jobs
after graduation
Students enroll in M.S. or Ph.D. programs at GEC (or other) institutions
Increased under-represented minorities (URM) and women participating in STEM workforce
Positive relationships among industry and agency partners and UOG
Increased network connectivity of UOG faculty and students

Milestones are included as Appendix H.




Goal 4: Guam Ecosystems Collaboratorium Network

The Guam Ecosystems Collaboratorium will serve as a platform to coordinate and enhance coral research in the region.
Outcomes of this research can be used to leverage the protection of our coral reefs. Research findings will be made
publicly available in order to guide decision makers.

Outcomes:

Increase both number and level of interactions with UOG that directly benefit research and student success
Faculty and students author collaborative publications in peer-reviewed journals

Increase collaboration within the Research and Education Network (REN) for grant proposals

Increase opportunities within the REN for students to enter Ph.D. programs

Increase opportunities to recruit post-doctoral and visiting faculty from the REN.

Milestones are included as Appendix I.

Goal 5: Cyberinfrastructure

A regional cyberinfrastructure will allow high performance computing centers to develop, share and promote scientific
research opportunities in the region. This framework for capacity building is essential to support the region’s economic
and cultural development.

Outcomes:

e Consortium with Guam Department of Education (GDOE), Guam Community College (GCC) and UOG that
increase collaboration and usage of a local high speed Research Education Network connected to other global and
national REN's. Establish an open Internet Exchange that will allow for peering with regional Research and
Education Networks.

e Collaborate with the University of Hawaii (UH), the Network Startup Resource Center (NSRC), Pacific Wave, the
Western Regional Network, and the Energy Science Network (ES.net) to share Collaboratorium datasets with
other institutions using the ES.net's high speed Science DMZ network infrastructure.

o Collaborate with and participate in the Pacific Islands Research and Education Network (PTREN).

e Implement the NOAA's ERDDAP web server software to enable global Web access to Collaboratorium database
information.

Milestones are included as Appendix J.




Cyberinfrastructure Plan

University of Guam Cyberinfrastructure Plan

The University of Guam’s Cyberinfrastructure goal is to provide access to the available information technologies to
support academic and research missions.

The Network Startup Resource Center (NSRC), University of Hawaii, Pacific Wave, and the Western Regional
Network cyberinfrastructure leadership are providing consultation and mentorship for UOG planning, as well as access
through the Hawaii Internet2 GigaPOP for connectivity to the national Research Education Network (REN).

The University, in coordination with the Board of Regents and the University Technical Advisory Council (UTAC),
developed the following strategic plan to support the growth and development of its academic programs and research
endeavors:

Vision Statement:

The University of Guam is committed towards the support and development of a regional cyberinfrastructure
connected to the national Research and Education Network that will promote collaborative academic efforts and
research opportunities for higher education, emerging technologies, cultural growth and economic development.

Planning Principles:

1. Cyberinfrastructure (CI) at UOG is the system in place that supports a variety of academic and research tasks.
The CI system is composed of three distinct components: physical network, software, and trusted users. The physical
network consists of the routers, switches, cabling, the end user computer, data storage devices and any other
component used to monitor, augment or troubleshoot the physical network. The software component is the
applications that operate over the physical network or on the end user computer. These applications capture,
store and process data necessary to manage and operate the administrative or research tasks. Trusted users are
the authorized university personnel who develop, install, operator or maintain and the physical network and/or
applications.

Establish cyber connectivity to the North American Research and Education Network (REN) and Internet 2
through the University of Hawai’i gateway.

The UOG CI supports and collaborates with all academic and research efforts to ensure that IT requirements are
satisfied and aligned with each other.

The UOG ClI is an integral part of the student experience by providing the link for engaged research and
collaboration.

The UOG Cl 1s designed to support robust electronic storage to archive and manage Big Data with reasonable
measures to ensure authorized access and distribution, data integrity and data security.

The UOG CI will be developed in coordination with the university community of faculty, staff, students,
stakeholders and research partners.

The UOG CI will be funded by academic fees, research partnerships, grants and private donations.

Introduction: The University of Guam (UOG) is a land grant institution that is highly regarded for accomplished
research in agriculture and science. UOG researchers study marine ecosystems, cancer, island resource sustainability,
agricultural practices, developmental disabilities and coastal economies. The 2012 Good to Great initiatives, approved
by the Board of Regents, identified the research department as a growth unit based upon their successful research
contributions to the academic and scientific communities. To promote additional research activity, special funding was
allocated to build the necessary cyberinfrastructure for research connectivity, collaboration and data storage.




The University of Guam cyberinfrastructure (CI) plan is designed to improve the campus network connectivity to the
research departments and provide a secure and reliable method to store, access, retrieve and share research data. The
CI plan also addresses the developing collaborative research by connecting the campus network to the Internet 2
Research and Education Network. This new high speed dedicated network will support the transfer of very large
database files and allow UOG researchers access to high performance computers. The UOG CI plan also intends to
provide researchers with a training and education orientation program on Internet 2 resources and access requirements.

Background: Currently, the Information Technology Computer Center (ITRC) hosts a set of servers that support
academic operations, student support services, financial aid, business operations and human resources. All of the main
campus buildings are connected via fiber to the ITRC. End users have secure access to the university’s portal and
information services. The campus labs are located in each college, school and at the ITRC. Users have access to
locally installed software and general internet access.

The approximately 5000 Main Campus users (administration, faculty, staff and students) share a 114 mb internet
service through a single provider. This service is a combination of 1 MetroEthernet and 10 T1s. The approximately
200 off-campus users in remote sites or located in hard to reach areas (Marine Laboratory and Dean’s Circle) are
independently serviced using a commercial provider for broadband internet access at speeds that vary from 7mb to
15mb per second.

Data Storage: Currently, data storage is decentralized. All campus users either store work data to their local drive or
portable storage device. Operational data is stored on a 40TB Storage Area Network (SAN). An incremental tape
backup is accomplished nightly and a full backup is completed weekly. An off-site set of backup tapes is securely stored
in a safe at another office on campus.

Cl Plan (Administration): The University of Guam hired a Chief Information Officer in October 2015. The new CIO
will officially start in January 2016. This is a vice-president level position responsible for all IT functions at UOG,
developing outside partnerships and ensuring cyberinfrastructure grant requirements are sustained.

CI Plan (Campus Infrastructure): The University of Guam developed plans to connect the various research units on
the campus to the campus network via dedicated fiber to the ITRC. This work has been tendered for bid and is
currently under review. This work is expected to be completed by first quarter 2016. Plans are also being prepared to
upgrade three existing building cable networks from Cat 5 to Cat 6.

CI Plan (Internet Services): The University of Guam is currently reviewing tendered bids for data services. A key
component of this bid is the 100mb circuit to the University of Hawai’i — Manoa (UHM). This connection is projected
for use only in the first year. Under a new agreement, the UH secured a 100gb connection on the new SEA-US
submarine fiber cable that will connect to landing stations in Guam and Hawai'i. The SEA-US submarine fiber cable is
expected to be Ready For Service (RFS) in early 2017.

Cl Plan (Datacenter): The ITRC is developing a data center to support centralizing research data. Research units,
once connected to the main campus network, can utilize data center services. The proposed data center will host the
Collaboratorium's data to include the initial biorepository. As an Internet 2 member, the Shibboleth single sign-on
will be implemented. The supporting infrastructure (Uninterruptible power sources (UPS), Environmental control and
Physical security systems) for the datacenter is under review for uptime requirements.

ClI Plan (Education and Training): The University of Guam is committed to the education and training of researchers
and students in the operation and contribution to Cyberinfrastructure resources. The newly appointed CIO will be
instrumental in finding resources and regional partnerships that can assist in mentoring and training UOG participants
in collaborative research practices.

CI Plan (Collaboration): The University of Guam will collaborate with the University of Hawaii, the Network Startup
Resource Center, Pacific Wave, the Western Regional Network, and the Energy Science Network for mentoring and
consultation during the development of the CI plan and its implementation.




Succession Plan

Should T. Donaldson’s position become vacant, the UOG President will determine his successors in consultation with
the co-PIs. NSF will be notified.

Should J. Peterson’s position become vacant, the UOG President will determine his successor in consultation with the PI
and co-PIs. NSF will be notified.

Should J. Biggs and L. Biggs positions become vacant, the PI will determine their successors in consultation with the
remaining co-PIs. NSF will be notified.

Replacements for other vacancies will be chosen by the PI from a pool of qualified candidates, with preference given to
UOG collaborators already working on the project. This will be in consultation with the co-PIs.

External Evaluation & Assessment Plan

External evaluation for the University of Guam’s NSF EPSCoR Track I award will be conducted by John M. Knox &
Associates, Inc. (JMK Associates). JMK Associates led evaluation and assessment for three previous NSF EPSCoR
awards to the University of Hawai‘i (UH), as well as other federal grants to UH (USDOE). The evaluation team will
consist of President John M. Knox, PhD, who has more than 35 years of experience in social, economic, and community
research throughout Hawai‘i and the Pacific, and Sara Bolduc, Research Associate, who is a Doctoral Candidate in the
Department of Urban and Regional Planning at the UH Manoa. The evaluation will consist of a formative and
summative assessment of all project elements (Science and Research; Education, Workforce and Diversity; The
Collaboratorium Network; and Cyberinfrastructure).

The external formative assessment will monitor program processes and emergent properties, and also track any new
developments. In addition to reviewing internal assessments (e.g., checking accuracy of program data and participating in
the design of data collection tools such as student surveys), external evaluators will gather additional data to assess
developmental progress of the program through (1) periodic participation of team leadership discussions (via
teleconference); (2) annual participant interviews about perceptions of process quality; and (3) online participant surveys
following annual EPSCoR conferences in Guam. The summative assessment will track observable program outcomes as
evidence of progress toward short- and long-term goals (for all program elements) that can be attributed to program
activities:

Science and Research capacity will be evaluated based on the degree to which the Program has progressed
toward its envisioned long-term impacts of (1) increased capacity to support informed decision making at the
local, regional, and national levels; (2) informed development of management for coral ecosystems; and (3)
increased local capacity for research. Progress toward these outcomes will be measured as: timely faculty,
manager and technician hires and procurements; increased number of peer-reviewed journal articles (for faculty
and students); increased number and amount of proposals and awards to researchers; funding success rates for
researchers; and increased impact of researcher publications (by standard impact rating systems).




Education, Workforce, and Diversity anticipated impacts include (1) establishing a cadre of research scientists
trained in diverse research methodologies and science communication; (2) increased community engagement in
watershed restoration and citizen science; and (3) building local human capital to meet workforce needs.
Progress toward these outcomes will be measured as: increased number of students enrolled in the Center for
Excellence in Teaching courses; EPSCoR students graduating and applying to Ph.D. programs; increased
number of women and URM students in EPSCoR; increased number of GEC Network internships facilitated;
degree to which Humatak and Pago watershed community leaders are engaged; and increased number of REU
students who intend to pursue research.

The Collaboratorium Network impacts are expected to include increases in number and level of collaborator
interactions with UOG that directly benefit research and students. The success of the Collaboratorium toward
its intended goals will be tracked through: increases in number (#) of collaborations and number (#) of joint
publications (for faculty and students), as well as increases in number (#) of faculty joint awards and proposals.
All these will be measured and reported using Social Network Analysis (SNA) software.

Cyberinfrastructure improvements are hoped to have impacts that eventually lead to a future consortium (with
GDOE, GCC, and UOG) that leads to integration of State STEM programs. Metrics of success will include
timely advancement to: Chief Information Officer (CIO) hire; development of an IT Improvement Plan,;
researcher access to Library Journals; and completion of infrastructure improvements, milestones include
connectivity to the national Research and Education Network (REN), participation in PIREN, participation in
the Science DMZ, and Big Data management.

Evaluation feedback and communication will involve strategic transfers of evaluation findings to program leadership and
participants each year. A complete evaluation plan (with table outlining activities, outcomes, impacts and indicators for
each program element) will be presented in JMK Associates’ Year 1 Evaluation Report. The Evaluation Report will be
circulated to Program participants, and adjusted as needed based on findings and feedback received and shared with
program leadership on a yearly basis. The evaluators will participate in the review of the program’s strategic plan, and
participate in monthly team leadership meetings. JMK Associates will also travel to Guam in April 2016 for the Annual
EPSCoR meeting to observe program progress, communicate findings, and address potential changes.

Risk Mitigation Plan

Goal 1: Manage program efficiently and effectively
Objective 1: EPSCoR Team readily conducts internal and external communications to increase transparency and
effectiveness

Condition 1.1: Departure of key personnel.

Consequence: Decreased program management effectiveness.

Impact: Medium.

Likelihood: Medium.

Mitigation: Ensure proper mentoring of personnel, support transition and orientation,
and hire replacements through the Research Corporation of the University
of Guam (RCUOG) whenever possible.

Goal 1.1: Establish a Biorepository at the University of Guam Marine Laboratory (UOGML)
Objective 1.1: Create a world-class physical and cyber-warehouse of Micronesian biodiversity

Condition 1.1.1: Limited access to collect new specimens/samples because of storms or
inclement weather and sea conditions.




Consequence:
Impact:
Likelihood:
Mitigation:

Condition 1.1.2;

Consequence:

Likelihood:
Mitigation:

Condition 1.1.3:

Consequence:
Impact:
Likelihood:
Mitigation:

Condition 1.1.4:

Consequence:
Impact:
Likelihood:
Mitigation:

Condition 1.1.5:

Consequence:
Impact:
Likelihood:
Mitigation:

Condition 1.1.6:

Consequence:
Impact:
Likelihood:
Mitigation:

Condition1.1.7:

Consequence:
Impact:
Likelihood:
Mitigation:

Condition 1.1.8:

Consequence:
Impact:
Likelihood:
Mitigation:

Delays in populating the Biorepository.
High.

Medium.

Collect on alternate days.

Construction delays while remodeling an existing facility into a new Biorepository.
No central facility for specimen/sample storage; reduced storage capability. Impact:
High.

Medium.

Continue to use existing temporary facilities until new facility is completed.

Electrical or mechanical equipment failure.

Loss of specimen/sample integrity if frozen; inability to process specimens/samples.
Medium.

Medium.

Use new redundant generator system to provide power; utilize alternative energy-operated
storage; utilize on-site generated liquid nitrogen storage system; utilize redundant storage
system(s).

Breach in cybersecurity.

Database compromised; accidental loss of specimens because of faulty records.
Medium.

Medium.

Use Cloud-based and local alternative computer system for redundant storage of the
database; conduct periodic security screening measures and damage control measures.

Staff turnover.

Slowdown in specimen/sample processing; accidental loss of specimens.

Medium.

Medium.

Utilize “fillable” forms that reduce staft time and effort when processing
specimens/samples; require Principle Investigator and co-PIs to be active and
knowledgeable in curatorial processes; include staff members in meeting research goals.

Lost or corrupted data.

Inability to access specimens or metadata.

Low.

Medium.

Redundant local data storage; cloud-based storage.

Lost or damaged labels.

Loss or inability to access specimens/samples.

Low.

Low.

Bar-coded labels in addition to standard labeling; best management practices for labeling in
various media.

Storage media desiccation.

Loss of or damage to specimens/samples.

Medium.

High.

Protocols for routine inspections and curation; reduce reliance on liquid media.




Condition 1.1.9: Finite storage space.

Consequence: Reduced capacity for storage of specimens/samples.

Impact: High.

Likelihood: Low.

Mitigation: Leverage existing funds to raise additional funds; develop and implement local,
regional, national and international material transfer agreements (MTAs).

Goal 1.2: Map genetic landscape of corals in Pago Bay
Objective 1.2: Utilize transcriptomic and genomic methods and bioinformatics tools to describe the genetic distribution of
target coral species

Condition 1.2.1:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 1.2.2:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 1.2.3:
Consequence:
Impact:

Likelihood:
Mitigation:

Condition 1.2.4:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 1.2.5:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 1.2.6:
Consequence:
Impact:
Likelihood:
Mitigation:

Lack of applicants with post-doctoral experience for the bioinformatics faculty position.
Delayed processing of Big Data.

High.

Medium.

Buyout FTE of a GEC member; co-fund and train post-doctoral fellow that can convert to

UOG faculty afterwards; provides training to existing qualified UOG faculty members.

Failure of electrical or mechanical equipment.

Compromised ability to generate and process Big Data.

High.

Medium.

Utilize redundant generator system; use alternative power sources; apply for
financial support to engage in contractual services from a program with a strong
bioinformatics capability (e.g., University of Utah).

Next Generation Sequencing (NGS) complications after major equipment expenditure.
Compromised ability to generate Big Data.
High.

Medium.
Apply for financial support for contractual services (e.g., U. Utah).

Vendor constraints on shipping to Guam.

Project delays and increased equipment costs.

Medium.

Low.

Choose alternate vendor(s); obtain Memoranda of Agreement with GEC members to
facilitate purchases.

Inappropriate hires.

Inappropriate data analyses.

High.

Low.

Utilize GEC and PaclOOS networks and resources for analyses; recruit
replacement(s).

Departure of key personnel.

Interruption of work flow.

Medium.

Low.

Utilize GEC networks to secure replacements; utilize RCUOG for rapid hiring.




Condition 2.1:

Consequence:
Impact:
Likelihood:
Mitigation:

Condition 2.2:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 2.3:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 2.4:
Consequence:
Impact:
Likelihood:
Mitigation:

Goal 2: Coastal Oceanography: Characterize spatial and temporal dynamics of physical environment of Pago Bay
Objective 2: Deploy and monitor oceanographic instrumentation and collect data on the physical environment

Failure to secure agreement with PacIOOS to perform subaward
tasks.

Delay and/or reduction in data acquisition capabilities.

High.

Medium.

Seek alternative arrangement with another institution. Utilize or leverage existing GEC

resources.

Damage to or loss of instrumentation.

Loss, delay and/or reduction in data acquisition capabilities.
Medium.

Low.

Utilize or leverage existing GEC resources.

Inappropriate hires.

Inappropriate data analyses.

High.

Low.

Utilize PacIOOS and GEC resources; hire replacement personnel.

Departure of key personnel.

Interrupted work flow.

Medium.

Low.

Utilize GEC networks to secure replacements.

Goal 3: Education, Outreach and Diversity

Goal 3.1: Increase local capacity for students to engage in graduate research
Objective 3.1: Provide graduate student research opportunities

Condition 3.1.1:

Consequence:
Impact:
Likelihood:
Mitigation:

Condition 3.1.2:

Consequence:
Impact:
Likelihood:
Mitigation:

Condition 3.1.3:

Consequence:
Impact:
Likelihood:
Mitigation:

Students drop out of program.

Decreased research effectiveness.

High.

Low.

Engage in comprehensive mentorship program; enroll all students in a research
management course; support student body network.

Students fail courses.

Insufficient focus upon research and completion of degree.

Medium.

Low.

Engage in comprehensive mentorship program; enroll all students in a research
management course; support student body network.

Students dislike area of research.

Increased likelihood of delayed graduation or departure from the program.
Medium.

Low.

Engage in comprehensive mentorship program; enroll all students in a research
management course; support student body network.




Condition 3.1.4:

Consequence:
Impact:
Likelihood:
Mitigation:

Condition 3.1.5:

Consequence:

Impact:
Likelihood:
Mitigation:

Condition 3.1.6:

Consequence:
Impact:
Likelihood:
Mitigation:

Condition 3.1.7:

Consequence:
Impact:
Likelihood:
Mitigation:

Students do not participate in educational outreach.

Failure to meet EOD requirements.

Medium.

Low.

Streamline outreach, communications, and research training so as to decrease
burden on student time; establish clear time line and expectations for student
outreach; align program of study with UOG Sea Grant fellowship recipients and
Graduate Program in Biology students.

Insufficient engagement with faculty and graduate students in CET professional
development.

Instructional methods remain stagnant; student interests in EPSCoR and STEM are not
piqued.

Medium.

High.

Survey faculty to identify clear incentives that encourage participation;

recognize faculty participants.

Difficulty in recruiting students.

Decreased research effectiveness; EOD goals in jeopardy.

Medium.

Medium.

Recruit actively within and outside of GEC partners throughout the year, and
through REU and courses at UOG.

Research project duration delays graduation rates.

Decreased research effectiveness; EOD goals in jeopardy.

Medium.

Medium.

Identify and assign projects that can be completed within realistic time frames;
acknowledge possible delays in time line.

Goal 3.2: Village to Village Partnership: Increased STEM knowledge in the region, informed decision-making, and
community of life-long learners
Objective 3.2: Develop citizen science capability within community

Condition 3.2.1:

Consequence:
Impact:
Likelihood:
Mitigation:

Condition 3.2.2:

Consequence:
Impact:
Likelihood:
Mitigation:

Condition 3.2.3:

Consequence:
Impact:

Lack of community engagement.

Lack of robust citizen science program.
Medium.

Medium.

Identify alternative targets for data acquisition.

Inaccurate Citizen Science data collection.

No value added to data sets.

High.

Low.

Host retraining sessions to make clear proper methodologies.

Difficulty in negotiating permit acquisition process.
Restoration effects are delayed or prohibited.
High.




Likelihood:
Mitigation:

Condition 3.2.4:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 3.3.1:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 3.3.2:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 3.3.3:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 3.4.1:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 3.4.2:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 3.4.3:
Consequence:
Impact:

Low.

Engage in permitting process early and follow-up regularly; look to Natural Resources

Conservation Service (NRCS) to assist in restoration plan development.

Disagreements within community groups.

Delays in executing time line.

Low.

Medium.

Implement effective community facilitation procedures to reduce probability of
disagreements on controversial issues.

Goal 3.3: Increase interest among Under-Represented Minority (URM) undergraduate students in scientific research
Objective 3.3: Establish program of research projects that are attractive to undergraduate students

Difficulty in recruiting students and instructors into REUSs.
Decreased engagement.

High

Medium.

Begin recruiting process early and continue throughout the academic year; provide stipends
for instructors whenever possible; include REU as an elective in undergraduate biology

program.

Difficulty in procuring necessary supplies.

Lack of adequate supplies to conduct RET and REU projects.

High.

High.

Initiate procurement early in Year 2 to avoid shipping and other delays.

Lack of implementation of classroom research by instructors.

Failure to conduct student research projects.

Low.

High.

Stipends made available only after proof of implementation is provided.

Goal 3.4: GEC Internship Network: Build local human capital to meet workforce needs
Objective 3.4: Develop networked internship program

Lack of partners outside of GEC network.

Limited internship opportunities.

High.

Low.

Begin GEC partnerships early and invest significant effort in maintaining quality of
relationships and clear MOUs.

Lack of student participation in internships.

Internships go unfilled.

High.

Low.

Recruit early and often; offer paid internships whenever possible.

Internship tasks not fulfilling.
Students are not able to maximize potential benefits of internship training.
High.




Likelihood:
Mitigation:

Condition 4.1:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 4.2:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 4.3:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 5.1:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 5.2:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 5.3:
Consequence:
Impact:
Likelihood:
Mitigation:

Condition 5.4:
Consequence:
Impact:
Likelihood:
Mitigation:

Low.
Clearly articulate nature of training and deliverables for students before internship begins.

Goal 4: Collaboratorium: Establish a network of collaborating researchers to work on various aspects of research
problems and increase capacity

Collaborator turnover.
Interrupted work flow.
High.
Low.
Utilize GEC and PacIOOS networks to secure replacements.

Loss of collegiality.

Poor working environment and interrupted work flow.

High.

Low.

Establish conflict resolution protocols for use by management team.

Interrupted or loss of funding.

Interrupted work flow.

High.

Low.

Effective RCUOG fiscal management; attempt to secure alternative funding.

Goal 5: Cyberinfrastructure: Increase research and collaborative efficiency
Objective 5: Establish greater high-speed connectivity and Big Data handling capabilities

Weather damage.

Loss of connectivity.

High.

Medium.

Utilize systems that protect the network from damage; utilize back-up systems.

Cyberterrorism.

Loss of data or control of data and quality.

High.

High.

Use of effective anti-malware, virus and hacking software and protocols.

Computer failure.

Loss of data; interrupted work flow.

High.

Low to medium.

Utilize redundant computer systems and data storage.

Vendors with capacity to ship and/or install electronic equipment do not currently exist.
Delays in infrastructure improvements.

Medium.

Medium.

Seek federal intervention. Utilize existing Cooperative Agreements to procure and hand-
carry to Guam.




Key Personnel
Terry J. Donaldson, Ph.D.

Terry J. Donaldson earned a B.S. in Fisheries from Michigan State University, a M.S in
Biology from the University of Guam, and a Ph.D. in Systematics and Evolutionary Biology
(Ichthyology) from Louisiana State University. Dr. Donaldson is currently Director of the
University of Guam Marine Laboratory and is Professor of Ichthyology. Terry has over 35
years of research experience, mainly in the Indo-Pacific Region. His interdisciplinary research
interests include behavior, biodiversity, biogeography, conservation biology, ecology, and
taxonomy.

Jason S. Biggs, Ph.D.

Jason S. Biggs earned his B.S. and M.S. in Biology (Marine Chemical Ecology) from the
University of Guam Marine Laboratory, and a Ph.D. in Pharmacology & Toxicology from
the University of Utah. Dr. Biggs is an Associate Professor of Molecular Ecology and
Graduate Biology Chair at the University of Guam Marine Laboratory, the Scientific Advisor
to the Governor of Guam on All Ocean Matters, and the Pacific Islands Ocean Observing
System (PacIOOS) Guam Representative. Jason is a Principal Investigator for Guam
EPSCoR Research and will lead the genetic research and biorepository’s physical inventory
system.

Laura A. F. Biggs, Ph.D.

-

Laura A. F. Biggs earned her B.S. in Biology with a Minor in Education from Manhattanville
College, and a Ph.D. in Pharmacology & Toxicology from the University of Utah. Dr. Biggs
started at the University of Guam as an Assistant Professor for the Sea Grant Extension
Program. Currently Laura is an Assistant Professor of Biology within the Division of Natural
Sciences, College of Natural and Applied Sciences. She is also a Principle Investigator for
Guam EPSCoR. Her experience and involvement in local and regional community-driven
projects will benefit the development of the village-to-village watershed partnerships. Laura
will spearhead student development activities, and guide them in their pursuit of STEM
careers and Ph.D. programs.

John A. Peterson, Ph.D.

et /

John A. Peterson has earned a Ph.D. in Anthropological Archaeology and is currently the
Assistant Vice President for Graduate Studies and Research & Sponsored Programs. John is a
Principal Investigator for the Guam EPSCoR Program and the Pacific Islands Climate Science
Center. Dr. Peterson is a Vice President for the Indo-Pacific Region of the International
Committee for Archaeological Heritage Management, a scientific committee of ICOMOS,
and adjunct faculty at the John A. Burns School of Medicine, University of Hawai’'i at Manoa,
and graduate affiliate faculty Department of Anthropology, University of Hawai’i at Manoa.
Dr. Peterson has extended experience in renewable energy.
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APPENDIX A: Research Management Structure

GOAL: Effectively & efficiently manage program

Objective 1: EPSCoR Team readily conducts internal and external communications to increase transparency a

Activity

Utilize Druple

Year 1

DRUPAL software for tracking and
reporting, integrate with other
institutional grant programs such as
us4

Year 2

Year 3

Year 4

Year 5

Responsible Party

Program Manager

Reverse Site Visit

Begin preparations for reverse site
visit

Pls/PDs will attend two meetings
and reverse site visit for EPSCoR

T. Donaldson/Program
Manager

Evaluate Program

Internal evaluations conducted on
monthly basis

Internal evaluations conducted on
monthly basis

Internal evaluations conducted on
monthly basis

Internal evaluations conducted on monthly
basis

Internal evaluations conducted on
monthly basis

External evaluator contracted to
assess program progress and
institutionalization potential of
program

Address external evaluator considerations

Program Manager/JMK
Associates

Create Strategic Plan

Finalize strategic plan and publish
on website

Leadership Team/Leading
Edge Consultants

Establish EPSCoR headquarters

House 4 in Deans circle will be used
as the EPSCoR headquarters

J. Peterson/T. Donaldson

Establish Steering Committee and
host annual meetings

Monthly online meetings are held on
Moodle

Subcommittee meetings are held
on a quarterly basis

Annual meetings are held

Monthly online meetings are held on
Moodle

Subcommittee meetings are held on
a quarterly basis

Annual meetings are held

Monthly online meetings are held
on Moodle

Subcommittee meetings are held
on a quarterly basis

Annual meetings are held

Monthly online meetings are held on
Moodle

Subcommittee meetings are held on a
quarterly basis

Annual meetings are held

Monthly online meetings are held on
Moodle

Subcommittee meetings are held on a

quarterly basis

Annual meetings are held

T. Donaldson/Program
Manager

Establish EPSCoR Brand

Establish EPSCoR logo, emails,
and website

T. Donaldson/L.Biggs/
Leading Edge

Facilitate increased understanding
of internal operations

Communications plan established

L. Biggs/Consultant

Program manager hosts quarterly
meetings with team to review
detailed budget and deliverables

Program Manager

Leadership team meets bimonthly
facilitated by program manager to
review pending items, resolve
issues, etc.

Leadership Team/Program
Manager

Effectively integrate into the NSF
EPSCoR network and implement
best practices where appropriate

Attend PA/PD meetings regularly

Attend PA/PD meetings regularly

Attend PA/PD meetings regularly

Attend PA/PD meetings regularly

Attend PA/PD meetings regularly

Attend EOD bi monthly calls

Attend EOD bi monthly calls

Attend EOD bi monthly calls

Attend EOD bi monthly calls

Attend EOD bi monthly calls

Attend EOD affiliated meetings
when possible

Attend EOD affiliated meetings when
possible

Attend EOD affiliated meetings
when possible

Attend EOD affiliated meetings when
possible

Attend EOD affiliated meetings when
possible

Leadership Team

Ensure program sustainability

Plan for and implement systems to
sustain key positions and plan for
2020 proposal

Plan for and implement systems to sustain
key positions and plan for 2020 proposal

Plan for and implement systems to
sustain key positions and plan for
2020 proposal

Leadership Team
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APPENDIX B: Goal 1.1: Biorepository

Summary/Goal: Create a world-class physical and cyber warehouse of Micronesian biodiversity at UOGML.

Hire key personnel

Year 1

Biorepository manager is hired
Database manager is hired

Year 2

Year 3

Year 4

Year 5

Responsible Party

T. Donaldson

Database Program
development/make publically-
accessible database/operate and
upgrade

Database conceptual design

Database has capacity to store our
data

-Campus portal/network is established and open for beta|
testing by UOG core participants

-On-campus data-pushing, back-up function, and Cyber-
security testing

-Web-tracker capacity added

-VPN/Remote access to Biorepository (UOG-EPSCoR
affiliates) to:

- beta-test preliminary sample documentation prior to
submission
- Add functionality for:

- automated tracking/notification system that enables
repository manager to follow up on submission and data
qualifier if not properly deposited

- online requests for material transfers

- development of MTAs

- Off-campus data-pushing, back-up function,
and Cyber-security testing

- "New Member?"-function, review process,
and tiered-access is established and open
for beta-test by GEC core-participants

- Commence testing and participation in the
Energy Science network's Science DMZ

- Public-level access made available
online and press-releases issued
through multiple local, regional, and
national venues (e.g., Research gate,
Academia.edu, NSF.org,
Oceanleadership.org, NOAA-Coral List,
EPSCoR-family)

- External review of functionality and
"web-presence" conducted

Operations continue with upgrades
as necessary to ensure operations
after conclusion of the project

Conceptual Design - J. Biggs
Engineering - R. Hidalgo
Admin-T. Donaldson/R.
Hidalgo/Database Manager
Beta-testing - J. Biggs/3-5 GEC;
members

Publicity - UOG
President/RCUOG/UOG-PRO

Internal audits

Occur monthly and documented

Occur monthly and documented;
Biannual QA-report prepared for Internal site visits

Occur monthly and documented;
Biannual QA-report prepared for Internal site
visits

Occur monthly and documented,;
Biannual QA-report prepared for Internal
site visits

Occur monthly and documented,;
Biannual QA-report prepared for
Internal site visits

Data Manager/Data Manager
Staff

Curate biorepository

- Repository equipment and supplies
are procured

- Curation equipment/supplies
(including iDigBio-compliant equipment)
are procured

- All existing coral samples are housed
in temporary storage

- 25% of new samples are prepared for
analysis and long-term storage

- New biorepository space is remodeled

- 50% of fresh/new samples are prepared for NGS
analysis or long-term storage within 10 working days
after submission

- 50% of existing coral samples are curated and in
database

- 50% of existing coral samples are integrated into
iDigBio format

- 75% of fresh/new samples are prepared for
NGS analysis or long-term storage within 10
working days after submission

- 100% of existing coral samples are curated
and in database

- 100% of existing coral samples are
integrated into iDigBio format

90% of fresh/new samples are prepared
for NGS analysis or long-term storage
within 10 working days after submission

100% of fresh/new samples are
prepared for NGS analysis or long-
term storage within 10 working
days after submission

T. Donaldson/Biorepository
Manager/J. Biggs

“Harden" iDigBio-repository
Infrastructure

- Automatic-standby generator
functioning and supplying emergency
power to repository

- Automatic-standby generator
functioning and supplying emergency
power to NGS Lab

-Green power feasibility study for
UOGML and WERI

Biannual test of system occur during internal site visit

System is tested biannually

System is tested biannually

System is tested biannually

T.Donaldson
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APPENDIX C: Goal 1.2: Map Genetic Landscape of Corals in Pago Bay

Summary/Goal: Assess genetic diversity of Coral Holobionts by comparing the frequencies of SNPs within their transcriptomes
Objective 1: Document spatial distribution of two coral species (Porites rus and Acropora surculosa)
Objective 2: Exhaustively sample P. rus and A. surculosa in Pago Bay, and to a lesser extent in five other sites on Guam
Objective 3: Genotype coral isolates

Objective 4: Document SNP genotype distribution of two coral species
Strategy 1: Sample coral isolates using GEC protocols (GPS, photo-documentation, tagging, etc.)
Strategy 2: Use NGS techniques to develop a high-resolution index of SNPs for Population Genetic study
Strategy 3: Evaluate patterns of genotype (SNP) clustering in a spatial context

Summary/Goal: Test HO:The genetic structures of coral populations are homogeneous throughout Pago Bay.

Activities

Hire key personnel

Year 1
UOGML Population Geneticist hired

Year 2

Year 3

Year 4

Year 5

Responsible Party

T. Donaldson

UOGML NGS-Post-Doctoral Fellow hired

J. Biggs/T. Donaldson

Equipment Acquisition

RFP's for major equipment released

Minor purchases of additional
equipment as needed

Minor purchases of additional
equipment as needed

Minor purchases of additional
equipment as needed

Minor purchases of
additional equipment as
needed

RFP's for major equipment executed

J. Biggs/T. Donaldson

RCUOG purchasing processes for iDigBio-
compliant-equipment completed

Minor purchases of additional
equipment as needed

Minor purchases of additional
equipment as needed

Minor purchases of additional
equipment as needed

Minor purchases of
additional equipment as
needed

T. Donaldson/ Biorepository manager

Equipment Training

Automated extraction equipment
installation and training

J. Biggs/EPSCoR-Graduate Students

NGS platform installation and training

Bioinformatics training

J. Biggs/D. Lindstrom

Map coral distribution within
Pago Bay

Pago Bay mapping completed

Document coral bleaching

Document coral bleaching

J. Biggs/Biorepository Manager/GEC
Collaboratorium/
EPSCoR-Graduate Students

Sample coral isolates in Pago
Bay

Pago Bay sampling completed

Collect samples during
bleaching watch/event

Collect samples during bleaching
watch/event

Collect samples during
bleaching watch/event

J. Biggs/Biorepository Manager/GEC/
EPSCoR-Graduate Students

Map coral distribution among
other sites

Permits for coral collection and
oceanographic instrumentation deployment in
Marine Protected Areas (MPAS) obtained;
Mapping in Fouha Bay completed

Mapping completed in
Aachang MPA

Mapping completed in Apra Harbor

Mapping completed in Tumon
MPA

Mapping completed in Pati
Point MPA

J. Biggs/EPSCoR-Graduate Students

Sample coral isolates in other
sites

Fouha Bay sampling completed

Collect samples during
bleaching watch/event

Collect samples during bleaching
watch/event

Collect samples during
bleaching watch/event

Collect samples for
Biorepository

J. Biggs/Biorepository Manager/GEC/
EPSCoR-Graduate Students

Sequence Transcriptomes

50% Genetic extracts completed

50% of above extracted

50% of above extracted

100% Genetics extracts completed

100% completed

100% completed

J. Biggs/
EPSCoR-Graduate Students

Pooled samples for de novo RNA-seq
both species sequenced

100% archived or
sequenced

100% archived/sequenced

J. Biggs/lUOGML
Bioinformaticist/ GEC

Identify SNPs (Bioinformatics)

de novo assembly of P. rus
and A.surculosa
transcriptomes completed
SNPs identified

J. Biggs/lUOGML
Population Geneticist/
GEC/EPSCoR-Graduate Students
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APPENDIX C: Goal 1.2: Map Genetic Landscape of Corals in Pago Bay (Continuation)

Activities

Analyze SNPs among samples

Year 1

Year 2

Population Structure of Pago
Bay corals completed

Year 3

Year 4

Year 5

Responsible Party

J. Biggs/lUOGML
Population Geneticist/

Map genotypes (Biorepository)

Genotypes linked to biorepository
samples

GEC/EPSCoR-Graduate Students

EPSCoR-Graduate Students/ Biorepository

Manager

Pursue additional funding

Supplemental Proposal for

"The Transcriptomic Life of Coral: An
RNA-seq Study of the Temporal
Dynamics of Gene Expression Before,
During, and After Bleaching"

Begin application process for
next EPSCoR award

Continue application
process for next EPSCoR
award

Leadership Team
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APPENDIX D: Goal 2: Coastal Oceanography

Summary/Goal: Characterize spatial and temporal dynamics of physical environment of Pago Bay

Objective 1: Develop GIS shape files that map major oceanographic zones of Pago Bay (environment in spatial context)
Objective 2: Develop model (15m resolution) that characterizes physical environments of Pago Bay

Strategy 1: Deploy array of oceanographic sensors and collect long-term data series

Strategy 2: Collect and analyze oceanographic data on spatial and temporal scales

Activities

Hire Key Personnel

Year 1

Oceanographer is onboard

Year 2

Year 3

Year 4

Year 5

Responsible Party
J. Biggs/T. Donaldson

Instrument Tech is hired

M.McManus/ UOGML
Oceanographer/T.Donaldson

Equipment Acquisition

100% of equipment is purchased and on Guam
with subsequent minor purchases in Years 2-5

Minor purchases of additional equipment as!
needed

Minor purchases of additional equipment as
needed

Minor purchases of additional equipment as!
needed

Minor purchases of additional
equipment as needed

M.McManus/UOGML
Oceanographer/T.Donaldson

Calibrate and Test
Equipment

100% of equipment is tested, calibrated and
ready for installation

Additional minor equipment tested,
calibrated and installed

Additional minor equipment tested,
calibrated and installed

Additional minor equipment tested,
calibrated and installed

Additional minor equipment tested,

calibrated and installed

Oceanographic Technician

Equipment Installation

Schematic of equipment placement finalized

Pago Bay oceanographic array installed

Major Observation Package Removed from
Pago Bay

Major Observation Package is Serviced
and Redeployed in Achang MPA

Major Observation Package Removed from
Achang MPA

Major Observation Package is Serviced
and Redeployed in Fouha Bay

Major Observation Package Removed from
Fouha Bay

Major Observation Package is Serviced
and Redeployed in Tumon MPA

Major Observation Package Removed from
Tumon MPA

Minor (i.e., sans ADCP) Observation
Package is Serviced and Redeployed in
Apra Harbor

Minor Observation Package Removed

from Apra Harbor

Minor Observation Package is Serviced

and Redeployed in Pati MPA

Oceanographic
Technician/UOG Team

Characterize Currents

ADCP delivered and deployed by UH Team and
UOG Team

100% Data QC/QA and ongoing analysis
by UOG Ocean Technician

ADCP Transferred to Achang

100% Data QC/QA and ongoing analysis
by UOG Ocean Technician

ADCP Transferred to Fouha
ADCP Transferred to Tumon MPA

ADCP Removed, Serviced and returned to
UH

100% Data QC/QA and ongoing analysis
by UOG Ocean Technician

100% Data QC/QA and ongoing

analysis by UOG Ocean Technician

Oceanographic
Technician/UOG Team

PACIOOS Subaward

PaclOOS subaward is initiated

Initial Oceanographic sampling design and
implementation plan

PaclOOS assists UOG in initial deployment of
instrument array

UH twice annual visits to UOG for:

1. field work,

2. concurrent capacity building with UOG
Ocean staff and faculty, and

3. in-depth data analysis and review

UH twice annual visits to UOG for:
1. final phases of UH field work,
2. instrument recovery, and

3. in-depth data analysis sessions

PaclOOS subaward now concluded;
operations by UOG in totality

PaclOOS subaward now concluded;

operations by UOG in totality

M.McManus/ UOGML
Oceanographer/T. Donaldson

Data Acquisition

Major observation package active in Pago Bay
90% of instruments are actively collecting data
80% of Partner Observations assimilated into
data flow

Major observation package active in
Achang Bay

90% of instruments are actively collecting
data

90% of Partner Observations assimilated
into data flow

Major observation package active in Fouha
Bay and then Tumon MPA

90% of instruments are actively collecting
data

90% of Partner Observations assimilated
into data flow

Lesser observation package active in Apra
Harbor

90% of instruments are actively collecting
data

90% of Partner Observations assimilated
into data flow

Lesser observation package active in

Pati Point MPA

90% of instruments are actively
collecting data

90% of Partner Observations
assimilated into data flow

Oceanographic Technician

Perform regular
equipment maintenance &
replace as needed

Bimonthly data download performed for each site
Regular maintenance performed on at all sites
on a monthly basis

Bimonthly data download performed for
each site

Regular maintenance performed at all sites
on a monthly basis

100% of equipment is cycled out for
maintenance

Bimonthly data download performed for
each site

Regular maintenance performed at all sites
on a monthly basis

Bimonthly data download performed for
each site

Regular maintenance performed at all sites
on a monthly basis

Bimonthly data download performed for

each site

Regular maintenance performed at all

sites on a monthly basis

M.McManus/ UOGML
Oceanographer

Serve data via project
specific webpage

Project specific web page is developed
PaclOOS serving data via Project Page within
ten days of transmission from UOG

80% of oceanographic data is accessible
within four weeks of submission

Oceanographic data updated

Oceanographic data updated

Oceanographic data updated

Oceanographic Tech

Analyzing data to identify
fine-scale environmental
regimes

Ongoing work by UOG ocean tech, Ocean
faculty, and Marine Lab colleagues

Ongoing work by UOG ocean tech, Ocean
faculty, and Marine Lab colleagues

Ongoing work by UOG ocean tech, Ocean
faculty, and Marine Lab colleagues

Ongoing work by UOG ocean tech, Ocean
faculty, and Marine Lab colleagues

Ongoing work by UOG ocean tech,

Ocean faculty, and Marine Lab
colleagues

M.McManus/ UOGML
Oceanographer
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APPENDIX E: Goal 3.1 Graduate Research Assistantships

Graduate Research Assistantships
Goal: Increased local capacity for students to engage in graduate research

Activity

Engage in strategic planning
and evaluation for GRA

Year 1

GRAs have participated in research areas:
1) Coral genetic mapping (2-3)

2) Education (1-2)

3) Oceanography (3)

4) Biorepository (2)

Year 2

Evaluate GRA program metrics and integrate
improvements

Year 3

Evaluate GRA program metrics and integrate
improvements

Year 4

Evaluate GRA program metrics and integrate
improvements

Year 5

Evaluate GRA program metrics and integrate
improvements

L. Biggs/J. Biggs/T.
Donaldson

Recruit students to EPSCoR
Research projects per year as
Graduate Research Assistants
(GRA)

- Recruit graduate students

- Participate in SACNAS and other conferences

- 50% of EPSCoR students are Underrepresented
Minorities (URMSs) and/or women

- Tracking system formalized and implemented for GRA
participants

- Recruit graduate students

- 50% of EPSCoR students are
Underrepresented Minorities (URMs) and/or
women

- 90% of EPSCoR students are 'on track’ to
graduation

- 100% of EPSCoR students present at
Annual Science Symposium

- A minimum of 25% Masters Graduates, at
least 50% have applied for major PhD
programs in Collaboratorium, 50% in STEM
careers

- Recruit eight graduate students

- 50% of EPSCoR students are
Underrepresented Minorities (URMs) and/or
women

- 90% of EPSCOoR students are 'on track’ to
graduation

- 100% of EPSCoR students present at Annual
Science Symposium

- A minimum of 75% Masters Graduates, at
least 50% have applied for major PhD
programs in Collaboratorium, and 50% in
STEM careers

- Recruit graduate students

- 50% of EPSCoR students are Underrepresented
Minorities (URMSs) and/or women

- 90% of EPSCoR students are 'on track' to
graduation

- 100% of EPSCoR students present at Annual
Science Symposium

- Students travel to present research findings at
National recognized meetings

- A minimum of 90% Masters Graduates, at least
50% have applied for major PhD programs in
Collaboratorium, 50% in STEM careers

- Recruit graduate students

- 50% of EPSCoR students are
Underrepresented Minorities (URMs) and/or
women

- 90% of EPSCoR students are 'on track' to
graduation

- 100% of EPSCoR students present at
Annual Science Symposium

- Students travel to present research findings
at National recognized meetings

- A minimum 100% Masters Graduates, at
least 50% in major PhD programs in
Collaboratorium, 50% in STEM careers

L. Biggs/J. Biggs/ T.
Donaldson/ J.Peterson

Develop professional learning
community to strengthen STEM
pathways among faculty and
students

- Develop priorities for Center for Excellence in
Teaching (CET)

- Representative population of students surveyed
regarding educational preferences

- Establish cadre of faculty members committed to
teaching in the CET

- 100% of EPSCoR students are enrolled in BI694
(Research Management), piloted as a special projects
course

- Formalize relationships with STEM communities on
Guam (within Tri-Board)

-CET offers workshops/courses (one each)
for faculty members and graduate students
each academic semester

-100% of EPSCoR students are enrolled in
BIXXX (Research Management), course
formalized as part of the graduate student
curriculum

-CET offers workshops/courses (one each) for
faculty members and graduate students each
academic semester

-100% of EPSCoR students are enrolled in
BIXXX (Research Management), course
formalized as part of the graduate student
curriculum

-CET offers workshops/courses (one each) for
faculty members and graduate students each
academic semester

-100% of EPSCoR students are enrolled in BIXXX
(Research Management), course formalized as
part of the graduate student curriculum

-CET offers workshops/courses (one each) for
faculty members and graduate students each
academic semester

-100% of EPSCoR students are enrolled in
BIXXX (Research Management), course
formalized as part of the graduate student
curriculum

L. Biggs, UOG Faculty,
Faculty Senate

Effectively communicate GRA
research to the community

-Annual Science Symposium is offered in alignment
with Conference on Island Sustainability

-100% of graduate students plan and implement STEM
engagement projects

-Annual Science Symposium is offered in
alignment with Conference on Island
Sustainability

-100% of graduate students plan and
implement STEM engagement projects

-Annual Science Symposium is offered in
alignment with Conference on Island
Sustainability

-100% of graduate students plan and
implement STEM engagement projects
-75% of GRA students are published in peer-
reviewed journals

-Annual Science Symposium is offered in
alignment with Conference on Island
Sustainability

-100% of graduate students plan and implement
STEM engagement projects

-75% of GRA students are published in peer-
reviewed journals

-Annual Science Symposium is offered in
alignment with Conference on Island
Sustainability

-100% of graduate students plan and
implement STEM engagement projects
-75% of GRA students are published in peer-
reviewed journals

L. Biggs
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APPENDIX F: Goal 3.2 Village-to-Village Watershed Partnership (VVWP)

Goal: Increased STEM knowledge in the region, informed decision-making and community of life long learners

Activity

Increase community
engagement in watershed
restoration and citizen
science efforts

Year 1

-Quarterly planning sessions
with Humatak and Pago
watershed community
leaders

--Citizen science action plan
are established for Pago and
Humatak communities

Year 2

-Protocol is established to gather and
analyze data

-Biannual events are hosted in Pago
watershed to increase participation and
involvement in VVWP-Restoration
activities are completed in partnership
with community groups from Humatak and
Pago watersheds

-Publish research findings in quarterly
bulletins in conjunction with Sea Grant
-Biannual events are hosted in Pago
watershed to increase participation and
involvement in VVWP

Year 3

Biannual events are hosted in
Pago watershed to increase
participation and involvement in
VVWP

Year 4

-Restoration activities are completed
in partnership with community groups
from Humatak and Pago watersheds
-Biannual events are hosted in Pago
watershed to increase participation
and involvement in VVWP

Year 5

-Biannual events are hosted in
Pago watershed to increase
participation and involvement in
VVWP

Responsible Party

L. Biggs

Build capacity for local
informed decision making

-Two training events are
hosted (Spring & Summer)
each year

-Two training events are hosted (Spring &
Summer) each year

-At least one community group per year
commits to regular monitoring of one or
more transects within Pago or Humatak

-Two training events are hosted
(Spring & Summer) each year

-At least one community group per
year commits to regular
monitoring of one or more
transects within Pago or Humatak

-Two training events are hosted
(Spring & Summer) each year

-At least one community group per
year commits to regular monitoring of
one or more transects within Pago or
Humatak

-Two training events are hosted
(Spring & Summer) each year

-At least one community group per
year commits to regular monitoring
of one or more transects within
Pago or Humatak

L. Biggs
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APPENDIX G: Goal 3.3 Research Experience for Undergraduates (REU)

Goal: Increase interest among URM undergraduate students in scientific research

Activity

Develop and implement REU that
specifically highlights EPSCoR
research

Year 1

-REU curriculum is developed

A56Research will focus on integrating students the
following area:
1) Biorepository (Photography & computers)
2) Genetics
3) Natural Products Drug Discovery/Chemical Ecology
4) Education & Diversity
5) Oceanography
6) Water quality
-Survey is developed to assess students perceptions
towards research and graduate school
-Inventory existing REU opportunities to better target
recruitment and participation
-Development recruitment strategy to target URMSs into
REUs
-application process established
-Baseline data for STEM at UOG is established

Year 2

-Implement REU for credit Bl1494

-20 students are enrolled in BI494 and
successfully complete the course

-6-8 week summer REU is offered
engaging undergraduates in EPSCoR
research

-85% of students respond to survey
assessing perceptions of research and
knowledge of research methodologies

Year 3

-Graduating REU students go on to
pursue M.S. or Ph.D. degrees

-6-8 week summer REU is offered
engaging undergraduates in EPSCoR
research

85% of students respond to survey
assessing perceptions of research and
knowledge of research methodologies

Year 4

-Graduating REU students go on
to pursue masters or Ph.D.
degrees

-6-8 week summer REU is
offered engaging undergraduates
in EPSCOR research

-85% of students respond to
survey assessing perceptions of
research and knowledge of
research methodologies

Year 5

-Graduating REU students go on to
pursue masters or Ph.D. degrees
-6-8 week summer REU is offered
engaging undergraduates in
EPSCoR research

-85% of students respond to survey
assessing perceptions of research
and knowledge of research
methodologies

Responsible Party

L. Biggs/T. Righetti

Assess student interest in research

-Develop survey to assess student interest in research
among representative population of students at UOG

-Evaluate student interest to
representative population of STEM majors
-Evaluation data from survey used to
improve future REUs

-Evaluate student interest to
representative population of STEM
majors

-Evaluation data from survey used to
improve future REUs

-Evaluate student interest to
representative population of
STEM majors

-Evaluation data from survey
used to improve future REUs

-Evaluate student interest to
representative population of STEM
majors

-Evaluation data from survey used
to improve future REUs

L. Biggs
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APPENDIX H: Goal 3.4 GEC STEM Internship Network

Goals: Build local human capital to meet workforce needs

Activity

Assess internship opportunities within GEC

-Online survey is developed for industry and
GEC partners established

L. Biggs
partners . . )
- Online survey available for industry and
GEC partners
-Up to 10 students (URMs
-Establish MOUs with institutions and private |and women) participate in Upun 10 siveipns (URE | (L @ 10 siusis WS el | Ulo o A0 sileis (LIRS e
" . : . - and women) participate in  |women) participate in network |women) participate in network
entities to offer directed internships network through paid and . . . . . .
S . network internships internships internships
unpaid internships
! - - -Two new Ph.D. ) . .
-Establish competitive application process for . . -UOG students enrolled in  |-UOG students enrolled in Ph.D.|-UOG students enrolled in Ph.D.
. . partnership programs in ) . )
internships place Ph.D. partnership programs | partnership programs partnership programs
Foster relationships with industry and GEC -Up to 10 students (URMs and women)) e

partners

participate in network through paid and
unpaid internships in the following areas:
1) Photography & Computers

2) Oceanography

3) Genetics

4) Natural Products Drug Discovery

5) Education
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APPENDIX |: Goal 4: Collaboratorium Network

Summary/Goal:

Activity

Increase competitive research
capacity

Recruit URM students into graduate program
and REUs

Recruit faculty

Social network analysis — measure number of
interactions with other UOG, including numbers
of nodes and size of interactions

Seed Program Priorities Established

Seed projects funded

Compile inventory of faculty and institutional
contacts/connections and manage as social
network index with current contacts, bios, data
for matrix and tracking

Seed Program RFP Released

Responsible P

Leadership Team

Formalize relationship further

Establish (nearly)monthly EPSCoR colloquium
for updates, presentations, guest speakers, and

Monthly EPSCoR colloquium for
updates, presentations, guest
speakers, and faculty and student

Monthly EPSCoR colloquium for
updates, presentations, guest
speakers, and faculty and student

Monthly EPSCoR colloquium for
updates, presentations, guest
speakers, and faculty and student

Monthly EPSCoR colloquium for
updates, presentations, guest
speakers, and faculty and student

with GEC partners (Eieuigy e studgnt IS alitd (RissRilETs abstracts and presentations, reports |abstracts and presentations, reports BlBiIEEE A pr_esentatlons, abstracts and presentations, reports 3 PeEsen

reports from off-island conferences, grants X X reports from off-island conferences, X

- " from off-island conferences, grants  |from off-island conferences, grants . from off-island conferences, grants
alerts and training opportunities - L - 1 grants alerts and training - L
alerts and training opportunities alerts and training opportunities o alerts and training opportunities
opportunities
Establish MOUs with GEC partners to support
p pp Broaden GEC network J. Peterson

EOD and research goals
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APPENDIX J: Goal 5: CyberInfrastructure

Goal: Increase research and collaborative efficiency

Activity

Hire Key Personnel

Year 1

Chief Information Officer hired and

Year 2

Year 3

Year 4

Year 5

Responsible Party
UoG

IT Planning

- IT Improvement Plan audit completed
- Create 5-year IT Strategic Plan and Objectives

J.Peterson/R. Hidalgo

Library Subscriptions

Wish list of requested journal subscriptions to library services
Cost analysis completed, finalization of subscription list, and
negotiations with publishers completed

Assess library subscription usage and
renew or cancel based on demand
and use.

Assess library subscription
usage and renew or cancel
based on demand and use.

Assess library subscription usage
and renew or cancel based on
demand and use.

Assess library subscription
usage and renew or cancel
based on demand and use.

UOG/T.Donaldson

Capital improvements

Upon completion of IT Strategic Plan CIO is afforded 30 days to
audit and revise the Plan, after which approval is implied and
RCUOG purchase processes (value depending) are initiated

J.Peterson/R. Hidalgo

RFP(s) for Internet2-ready infrastructure installation
RCUOG-review of 12 bids completed and PO(s)

12-ready fiber-optic line connectivity active in 75% in IT2-stage1-
buildings

T. Donaldson/ R.
Hidalgo/M. Hechanova

IT Infrastructure

Data Center project for improvements and upgrades commence.

First phase of Data Center Upgrades
Completed

Second phase of Data Center
Upgrades completed

Continue to improve recent Data
Center upgrades, as needed

Continue to improve recent
Data Center upgrades, as
needed

Fiber connectivity for Marine Laboratory/WERI work

Completion of Marine

- Continue to improve Marine
Laboratory/WERI connectivity

Continue to improve Marine

Continue to improve Marine

Improvements commences. Laboratory/WERI Fiber installation &%?An;l?;ggp\l;rgs 2::1?; of Laboratory/WERI connectivity ts:r?;itt?\;i):)l/\NERl Facilities / IT
Software
. ) - . . . Continue Cat 6 and network
Cat 6 and network switch equipment upgrades for buildings Continue Cat 6 and network upgrades |Continue Cat 6 and network Continue Cat 6 and network uparades for campus
commence. for campus buildings upgrades for campus buildings [upgrades for campus buildings bﬁi?dings p
University of Guam joins Internet2 UOG/VPAF

Regional and Local
Research and
Education Network
Collaborations

Commence discussions with UH, NSRC, Pacific Wave, Western
Regional Network, PIREN, the Energy Science Network, local
Internet Service Providers and regional REN's (e.g., AARNet,
PREGINET) to establish an open internet exchange on Guam,
run by the University of Guam.

- Connectivity to UH 12 GigaPOP
Ready for Service

- Commence open internet exchange
efforts

- Commence participation in PIREN
and Pacific Wave

- Establish peering with PREGINET
and AARNet

- Commence participation in
ES.net Science DMZ

- Establish peering with other
regional NREN's

- Establish additional NREN and
ISP peering

- Continue to strengthen
open internet exchange

R. Hidalgo/ J.Peterson/
M.Hechanova

Commence Guam REN consortium discussions with GCC and
GDOE (include PIU?)

Guam REN pilot for GCC and GDOE
School (GW?)

Expand Guam REN participants
list (additional GDOE schools?)

Expand Guam REN patrticipants list
(additional GDOE schools?)

Expand Guam REN
participants list (additional
GDOE schools?)

R. Hidalgo/Sr.
Admin.Team

Research collaboration
and training

Commence discussions with UH, NSRC, Pacific Wave, Western
Regional Network, PIREN, the Energy Science Network, local
Internet Service Providers and regional REN's (e.g., AARNet,
PREGINET) to establish partnerships for research collaboration
and training

- Apply for additional grants with
partners to further strengthen the REN
infrastructure and GEC collaborative
efforts

- Apply for NSF Grant - Improvements
in Facilities, Communications, and
Equipment at Biological Field Stations
and Marine Laboratories (FSML)

- Apply for additional grants with
partners to further strengthen
the REN infrastructure and GEC
collaborative efforts, and
engage in additional
collaborative research

- Apply for additional grants with
partners to further strengthen the
REN infrastructure and GEC
collaborative efforts, and engage in
additional collaborative research

- Apply for additional grants
with partners to further
strengthen the REN
infrastructure and GEC
collaborative efforts, and
engage in additional
collaborative research

R. Hidalgo/Sr. Admin.
Team/GEC
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