C-DEBI RESPONSE TO NSF SITE VISIT COMMENTS, MARCH 11, 2016

TO:  Jan Amend and C-DEBI ExCOM.
FROM: NSF C-DEBI STC Management Team.

RE:
Site visit and renewal panel report, February 9-10, 2016. 
Dear Jan et al.:

Thank you all very much for the well-run and informative site review. You were good hosts for the site visit team and NSF observers. 

We have attached the report prepared by the site visit team. You have seen the draft report from the end of the day on Wednesday, any changes in this version have been editorial.  As is usually the case the site reviewers have done a conscientious job of providing feed-back that we hope will be useful in guiding your progress in the second year of your renewal award. 
Overall the report is highly favorable, and it recognizes and highlights many accomplishments of C-DEBI in most areas of the Center’s activities. Although the report is favorable, there are areas where we have concerns, some undoubtedly a result of the short time we have at these site visits to present a complex story, but other issues lingering on from prior site reviews. Although you should address all concerns and recommendations, the NSF comments below largely focus on the most important issues, from our perspective, that you will need to address in a response.  
We appreciate the efforts of the external panel and the NSF review team to highlight a few areas of concern with recommendations to improve C-DEBI.  We address the NSF comments below and will continue discussions within C-DEBI leadership of the full report.  
ORGANIZATION AND MANAGEMENT 

We agree that C-DEBI is functioning well with a highly effective management team and well-thought-out organizational structure.  Nevertheless, the evaluation of Center Organization and Management is a bit mixed because of partially resolved problems. 

There are still lingering concerns about the level of commitment and representation of education and diversity activities within the center and, in particular, there was a concern about a reduction in support for these activities in the next year (see EDUCATION PLANS AND ACCOMPLISHMENTS).  
Data Management continues to be an ongoing concern. Whereas there has been progress on this issue, the site visit team expressed concerns that the DMI Director (Heidelberg) may be taxed with too many responsibilities to adequately address the larger data issues and the budget for the coming year suggests a reduction of support for this activity (more about this in Data Management and Integration section).  
NSF is pleased that the EAB has been reconstituted to provide guidance for the new science directions.  However, it is not apparent that sufficient effort has been made to engage members who could provide guidance on broadening participation and dealing with “big data” and cyberinfrastructure issues broadly written. 
C-DEBI management should make it a top priority to address these persistent issues. 

At C-DEBI, we continue to consider these issues as extremely important, and we allocate substantial resources to further improve the coupling of education and research programs, advance our diversity efforts, and develop and operate a data management and integration (DMI) program that best supports C-DEBI science and scientists.  Regarding DMI, specific steps were taken over the last couple of years that include, but are certainly not limited to, the addition of Prof. John Heidelberg as a Senior Scientist specifically tasked with leading the DMI efforts, the addition of Dr. Ben Tully as a bioinformatics specialist, the addition of Dr. Robert Pockalny and the re-direction of Matt Janicak as data managers, and the allocation of substantial funds specifically for our DMI program.  It should also be pointed out that both Heidelberg and Dr. Stephanie Schroeder, the C-DEBI Education Director, were added as permanent members of the Executive Committee (ExCom), which oversees all operations of the Center; this is in direct response to recommendations made by an earlier external review panel.  We also note that we took considerable care in reconstituting our External Advisory Board (EAB); the members represent the essential expertise needed to confidently and efficiently advise C-DEBI leadership, including in research, management of large programs, education, diversity, and future funding.  We are currently discussing the possible addition of one more member representing industry.  Below, we expand on these and other issues raised here.
INTELLECTUAL MERIT: PROPOSED RESEARCH AND ACCOMPLISHMENT. 

NSF is in agreement with the site visit team that C-DEBI is led by a team of highly accomplished scientists and they have been remarkably productive during Phase 1.  We also share the excitement about the promise of the new directions that will be pursued in Phase 2.  Clearly these are nascent efforts that we expect to hear more about in subsequent years.  The engagement of students, postdoctoral researchers, and collaborators is commendable.   However, the site visit team was concerned that the Center might not have a clear conceptual framework that encompassed all the science objectives being pursued. We agree that the presentations at the site visit did not provide a clear road map of how the various activities of the Center were interrelated.  When answering questions about the relationship among the three themes, the partial answer was “we made the case in the proposal”.  Although this is true, it was probably an unreasonable expectation that the site visit team would be able to read the proposal, the annual report, and the copious other materials provided for the review.  
The Site Visit Team recommended that C-DEBI prepare a brief but informative conceptual outline that provides a conceptual overview of the deep subsurface research and clearly articulated the relationship of the three themes in Phase 2. 
C-DEBI research in Phase 1 primarily focused on exploration and discovery of subseafloor ecosystems anchored firmly in three major field programs: Juan de Fuca Ridge Flank (JdF), South Pacific Gyre (SPG), and North Pond (NP). The overall goal was to investigate microbial life, geochemistry, and hydrology in the sediment and igneous crust of the subseafloor, beginning with a small set of focused study sites. These studies capitalized on the unprecedented scheduling of three ocean drilling expeditions within 18 months of each other, all with subseafloor microbiology as a major focus. With time, C-DEBI supported research at other compelling subseafloor settings, some of which led to long-term investigations (e.g., Dorado Outcrop, Baltic Sea Basin). 

For Phase 2, C-DEBI leadership decided to transition from exploration-dominated investigations to projects that balance discovery with hypothesis testing, data integration, and ecosystem modeling. While we’re maintaining our multi-disciplinary approach of microbiology, geochemistry, oceanography, and hydrology, the research is weighted more strongly towards microbiology. Our conceptual framework revolves around the creation of knowledge of microbial life and metabolic traits that are distinctive to the subseafloor environment, and addresses fundamental questions such as: What are the key sources and minimum fluxes of metabolic energy to support and maintain subseafloor life? What are the principles that govern physical, chemical, and biological interactions in ecosystems that experience long-term isolation or minimal connectivity? What are the molecular and physiological features of slow-growing microorganisms and how do they coordinate their metabolisms? Answers to these questions will provide a foundational understanding of the molecular and physiological features of subseafloor life, using three themes as a framework. 
Our themes are highly complementary and intimately coupled, transitioning from the environment via microbial communities to individual species. Theme 1—Fluxes, Connectivity, and Energy—centers on subseafloor environmental conditions.  Here, we will quantify the transfer of fluid, heat, solutes, carbon, and microbes within and between subseafloor biomes, and between the subseafloor and the overlying ocean; determine the nature of energy sources available to microbes in these ecosystems; and develop the next generation of coupled fluid-energy-biochemical-microbial models. Theme 2—Activities, Communities, and Ecosystems—emphasizes resident microbial communities. We will illuminate the composition of subseafloor microbial communities and the functional potential of these communities, based on the diversity of metabolic activities and interactions with the physicochemical aspects of the system. Theme 3—Metabolism, Survival, and Adaptation—concentrates on the actions and traits of individual microbial species. We will build a ‘portfolio’ of selected model subseafloor organisms and characterize their physiological and genetic traits. These microorganisms will be used to investigate energy and carbon use for growth and maintenance under kinetically limiting conditions and to determine rates of metabolism under specific conditions. 
Lastly, we feel that we need to respond to the stated claim that it was an “unreasonable expectation that the site visit team would be able to read the proposal, the annual report, and the copious other materials provided for the review”.  As noted by the NSF, the time allotted to the site visit is rather short, and thus it may be an unrealistic expectation that every aspect of a center can be sufficiently described within the highly prescriptive guidelines set by the NSF concerning the structure and content of the visit.  In response to the NSF recommendations, we provided the requested materials and have to assume that our panelists have read those materials prior to the site visit.  If the NSF agrees with the external panel that the recommended reading was excessive, perhaps new instructions should be put in place for next year.  That said, we feel strongly that the most productive annual review involves a well-informed panel with expertise in the areas of research and education pursued by C-DEBI.
Data Management and Integration
The site review team was impressed with progress on overall data management and in particular the collaboration with BCO-DMO to make C-DEBI data readily available.  This seems to be fully successful.  NSF is very pleased that BCO-DMO is able to provide this service to C-DEBI.  Nevertheless, some misconceptions about the role and funding of BCO-DMO are disconcerting.  BCO-DMO is a data management office and not a repository.  Funding for BCO-DMO is not intended for all of OCE, rather it is funded by three programs – to be clear the present C-DEBI demands on BCO-DMO are not a burden, but BCO-DMO cannot satisfy all of the needs of C-DEBI.  BCO-DMO has been working with other parts of the community (e.g. Coastal LTERs) in conjunction with the EarthCube activities to extend the interoperability of existing databases.  It is a reasonable expectation that any partnering with BCO-DMO and C-DEBI should result in value added to their services.  Beyond simply becoming a user of BCO-DMO services, any interactions that would improve community data and cyberinfrastructure facilities are unclear. 
C-DEBI involvement in community cyberinfrastructure planning, while somewhat limited, is addressing one critical area.  Early in 2013, NSF and the Moore Foundation solicited the participation of C-DEBI, CMORE, and other users of molecular and environmental data to evaluate future needs for infrastructure to support environmental genomic approaches.  The Moore Foundation-hosted meeting in March 2015 was followed by an NSF-funded workshop (co-hosted by C-DEBI) in August of 2013 and, in turn, participants in the Catalina workshop were successful in obtaining funding for a Research Coordination Network (ECOGEO RCN).  Heidelberg has been very active in these community activities.  NSF has every expectation that community needs for infrastructure, training, and standardization of approaches, etc. will be forthcoming from the RCN activities and that heroes from the RCN will develop proposals to EarthCube and other cyber-infrastructure opportunities to develop the needs identified.  
We agree with the site review team that the above efforts have been commendable but they represent a fraction of the data management challenges that face researchers involved in deep biosphere research.  We also agree that support for Heidelberg is too sparse to allow his full participation in community data management discussions, and moreover his area of expertise may not be appropriate to represent the full range of disciplines in C-DEBI.  C-DEBI claims to have engaged a wide network of collaborators and it would be of interest to know if any of these have been engaged in EarthCube activities and/or if any such efforts have been utilized by C-DEBI in their data management planning. NSF strongly suggests that C-DEBI become more widely engaged (and informed) about community planning in cyberinfrastructure and “big data” issues.  We also suggest it is time to find someone for the EAB who can provide some guidance.  NSF also remembers that at prior site visits, it has been noted that expertise in the cyber and data areas has been identified at USC but it is unclear whether these resources have been successfully engaged. 
We have looked at the concerns raised by the review team with respect to the larger issues of data management in C-DEBI and largely agree with their assessment.  Coming to terms with managing the complex array of data that will be required for synthesis of C-DEBI has been slow, parochial, and underfunded.  This has left the distinct impression with NSF observers that data management is not a high priority of C-DEBI management. We also agree that the apparent reluctance to embrace open sharing of data is counterproductive to developing a vibrant and productive research community.  In responding to concerns for this section it would be useful to outline plans in conjunction with BCO-DMO and other community efforts to develop community data management and cyberinfrastructure capabilities.  With respect to the conceptual framework for C-DEBI science, it would be good to highlight the data critical for ongoing C-DEBI research efforts, modeling, and future synthesis and assess whether discovery and access to these data are adequate to support near-term goals.  In this respect it would be important to consider whether students and postdoctoral researchers are becoming trained in how to find and utilize data in distributed data bases.  We would also like to hear about plans or thoughts about where C-DEBI data would ideally be archived and curated beyond present NSF support.  Finally, we would like to see a plan for providing adequate support for data management activities going forward (and particularly explaining the apparent reduction of support in this area in the next funding year)

We agree with the report that C-DEBI faces many data management challenges that may be unique among Science and Technology Centers. Here, we outline an overview of our DMI strategy to alleviate concerns raised by the review team with respect to our commitment and efforts in this important area.
First, the C-DEBI community works with data from studies so diverse that they would never be completed within a single university department or even a single division or college. Each of these disciplines generates a wide variety of data types, with different standards and requirements for metadata.  Research topics and techniques include (but are not limited to):

• mechanical, electrical and civil engineering (involving instrument and method development, and production of new tools);

• field operations in oceanography, geoscience, and biology;

• environmental characterization, including geological, geophysical, geochemical and microbiological conditions;

• spot and point sampling and measurements that create a time series of periods of seconds to years, including both passive measurement/sampling and active experiments;

• microbiological characterization ranging from cell counts to  measurements of activity to *omics; 


• bioinformatics and associated analyses;

• education and outreach using field and lab work as the basis for engaging with diverse communities and encouraging STEM careers.

Second, many of the data collected by C-DEBI researchers and their project collaborators are acquired as a result of funding secured outside the STC, often through independent national and international research, education, and outreach programs. Each of these external programs and funding sources has separate data management requirements, sometimes including repositories and archives where data are to be delivered, stored, and served.  C-DEBI has little leverage and limited ability to force compliance with data standards, except for those who are directly funded by the STC, and even then, only until that funding is expended. 

Third, the C-DEBI community is extremely heterogeneous in terms of skills, experience, and research objectives.  Thus, even when multiple scientists access the same information, they often do so with wildly different goals and analytical approaches. 
Given these three realities, C-DEBI has focused specifically on developing and running a DMI program that emphasizes: (a) making sure that data are archived and documented for use by future researchers, looking first to existing repositories and data systems to avoid ‘reinventing the wheel’ or creating multiple (perhaps conflicting) standards and procedures, (b) helping researchers who are new to the field to locate and analyze datasets for which there are common gaps in understanding or access to tools, and (c) perhaps most importantly, connecting researchers with common interests who might not be aware of each other or other work, so that they can explore collaborative opportunities. C-DEBI leadership is also focused on making progress in areas that are critical to the community at large and also tractable, directing limited resources to areas where the STC can have the most transformative impact. 
As noted above and previously, funded C-DEBI participants rely on a complex array of data, including, but not limited to, fluid chemistry, stable isotopes, nutrients, mineralogy, heat flow, temperature, pressure, chemical and biological tracers, cell counts, (meta)genomics, and (meta)proteomics.  Some of these data are collected directly on field expeditions, and data management policies of the relevant funding agencies are in effect.  Other data stem from subsequent lab analyses on expedition samples, and yet others have little or no clear connection to such samples.  Many of these data have a natural—often required—home in a specific data repository (e.g., Genbank), while others do not.  Based on numerous discussions with leadership at BCO-DMO and the NSF, the decision was made that any data for which there is no appropriate repository can and should be housed in BCO-DMO.  Under the leadership of Heidelberg, C-DEBI has led an aggressive and highly successful campaign that all C-DEBI-funded scientists deposit their C-DEBI data in the appropriate repositories.  In addition, we have asked (and are enforcing) that all C-DEBI-funded projects generate a ‘project page’ in BCO-DMO to help manage, track, obtain, and disseminate data of interest to the marine subseafloor biosphere community. 
As a reminder, in Phase 1 of C-DEBI, there was no formal DMI budget.  In Year 4 (4/1/13-3/31/14), after Amend took over as Director and site visit reports called for concrete data management activities, specific DMI budgets were allocated. We budgeted $74,813 (direct costs only) to initiate data management activities in a subcontract to URI/Pockalny.  In Year 5 (4/1/14 – 3/31/15), we developed a more formal DMI program spending $277,032 (URI and USC directs only).  In Year 6 (6 months), we budgeted $140,700 (URI and USC directs only), which combined with additional DMI activities costs we deemed necessary in the transition to renewal, was reported as $333,468 (URI and USC directs only) in the annual report (spanning the last 6 months of Phase 1 and the first 6 months of Phase 2). In summary, the budget for DMI efforts has increased from nonexistent at the start (the budget that was approved at the launch of C-DEBI) to well over $400k (direct and indirect costs) per year in Phase 2.  In Phase 2, the following are budgeted: $203k for the first 6 months; $429k, $442k, $445k, and $420k for the following full years; and finally $139k for the final 6 months—this amounts to an average of 9.2% of the total Phase 2 budget.  Given these numbers, we must respectfully disagree with the recommendation in the report to substantially increase the DMI budget, noting that such a change would adversely affect our stated and approved research, education, and/or diversity goals.  Lastly, we agree with the report that Heidelberg’s areas of expertise are not in all areas of interest to C-DEBI (e.g., hydrogeology, geochemistry, geology, ocean engineering, environmental microbiology, microbial physiology, molecular biology, bioinformatics).  Heidelberg, however, is an expert in managing large datasets in some of the most important and most data-heavy areas—omics and related.  To complement his expertise, our DMI team also includes Janicak for the website, Tully for bioinformatics, and Pockalny for oceanography, geology, and geomorphology, not to mention a diverse group of investigators and senior scientists that more than adequately cover the remaining data types.

With respect to C-DEBI engagement in other data management efforts, we are taking an ever-increasing active role.  C-DEBI is submitting letters of collaboration to work with two new Earthcube projects—Planet Microbe and the Geoscience Paper of the Future.  Planet Microbe led by Dr. Hurwitz and Dr. Woods-Charlson, is a building block grant that grew out of the ECO-GEO Research Coordination Network (RCN); it builds on infrastructure established by iMicrobe, which is led by Hurwitz.  The Geoscience Paper proposal is being submitted in March and seeks to set procedures to make sure essential data and software are deposited and the province on them maintained.  Heidelberg and Tully are active participants of these projects and both are scheduled to visit Dr. Hurwitz in Arizona in a few weeks to further expand this relationship.  We should also note that several C-DEBI members, including Amend, Orphan, Heidelberg, and Tully, attended the ECO-GEO RCN in Hawaii last year, and other C-DEBI members (Huber, Pockalny) have met individually with leadership at BCO-DMO, strengthening that relationship.
Within USC, we continue to engage resident expertise and take advantage of other resources.  For example, we are working with Yolanda Gil, Professor of Computer Science and Director of Knowledge Technologies at USC’s Information Sciences Institute on data procedures for the C-DEBI research community.  Dr. Gil is PI of the aforementioned Geoscience Paper proposal to better process, organize, and analyze data in raw and final forms.  Regarding other resources, we note that both the bioinformatics server and the hard drives are in racks and maintained by the USC High Performance Computing Center. The hard drives are part of the regular back-up schedule and off-site archiving protocols of this Center, and accounts are available for the C-DEBI community.  

Finally, we are both perplexed and disappointed by the statement that we do not view DMI as a high priority and that we are reluctant to open sharing of data.  We feel very strongly that we have developed “a vibrant and productive research community”, one that has published incredible findings in high impact journals, supported the growth of an impressive cadre of young scientists who are succeeding by any appropriate measure, and infused new knowledge into our education system at every level.  Most of these successes are a direct result of our open sharing of data (and samples, analytical protocols, lab methods, equipment, proposals) balanced by our care for junior scientists, including students.  Perhaps there is simply a misconception or misunderstanding here.  The majority of the data that C-DEBI scientists work with fall under data management rules established outside of our Center.  We are ardent defenders and supporters of the fairness such rules establish.  Here, we address two specific concerns stated in the report.

The first noted concern dealt with data collected by C-DEBI graduate students for their Ph.D. theses and the panel’s recommendation that these data be released prior to a student’s defense (if not yet published elsewhere).  In such a scenario, we do grant an exception to our policy of full public data release within two years of generation. This exception is only until the defense date, however, and not publication.  This exception is likely to have only a very minor delay of a very modest amount of data.  It is simply to give very early graduate students (likely in years 1 and 2) some “peace of mind” that they can carefully interpret their data, repeat experiments if necessary, and obtain the relevant scientific training to reach well-supported conclusions. 
The second concern dealt with a discussion regarding “the perception of competitors scooping investigators”.  The report seemed to suggest adding log-in credentials to access data.  Heidelberg tried to articulate at the site visit that requiring log-in credentials is actually counter to open access to the data, because it restricts data use to those who are willing to leave credentials.  The concern of getting scooped in the example given was not that the person depositing the data would be scooped, but the person who left credentials to use the data could tip their hand.  Whether this would happen or not, is not the point, but rather that some would not use data if they are required to leave credentials.  Again, we think this is actually a very minor point, one that also suffered a bit from miscommunication.
C-DEBI is working hard to address data access and management, but to some degree this effort is larger than can be achieved by a single STC. The large-scale cruise format required for the deep subsurface cannot be funded by C-DEBI, and as such, if the limiting data resource stems from an IODP-funded cruise or from an international researcher, C-DEBI must abide by the data release policies of other funding agencies to facilitate release of that data in a time/format beneficial to the community. However, we can address this issue for individuals on these cruises with C-DEBI funds and the smaller scale projects funded, which are vertically integrated. Much of the initial work for the Phase 1 projects is only now just reaching fruition. Completed Phase 1 projects that have generated data are now publicly hosted, by project, in BCO-DMO or available through a link in BCO-DMO to other data repositories. Moving forward we will be working with BCO-DMO to expand their functionality to make it easier for members of the community and the public at large to easily access. Further, we are in the beginning phases of developing cyberinfrastructure in conjunction with iMicrobe and CyVerse, with the ultimate goal of providing a queryable database, similar to the way iMicrobe has made genomic datasets and the accompanying relevant associated environmental data queryable.  This spring, Heidelberg and Tully will meet with the iMicrobe team in Arizona to strengthen these efforts.
In summary, on this very important issue of data management and data integration, we seek first and foremost to serve the C-DEBI community.  We feel that our leadership team has the diverse interests and documented expertise to understand the data needs and the highly complex issues associated with these needs.  However, to ensure that we are not overlooking issues, we also consistently query (both formally and informally) the people ‘in the trenches’, the C-DEBI graduate students, post-doctoral scholars, early career investigators, and educators regarding their needs and possible obstacles.  We are dedicated to carrying out the best research and education activities, and are doing our best to ensure that data issues, in all the facets, are not unnecessarily limiting or delaying progress.
BROADER IMPACTS:  EDUCATION PLAN AND ACCOMPLISHMENTS TO DATE.

C-DEBI was given high marks for their educational and outreach activities and accomplishments to date. The elevation of the Education Director to the Executive Committee was seen as a very positive step.  

Although the elevation of the Education Director was viewed positively, small concerns linger. In response to concerns about the education and diversity that were raised in the prior reviews, it was understood that for Phase 2 an EOD Director would be hired and become part of the Executive Committee, and that the Education Director and Diversity Directors would report to this new EOD Director.  What has apparently transpired was the existing Education Director (Schroder) is now an Executive Committee member, and a new Diversity Director has been hired (Sanchez).  This arrangement may be sufficient representation of EOD in the ExCom, but it still needs monitoring.  It was also noted by the site visit team and NSF that reaching out to education expertise at USC has still not happened.  It is perhaps time that C-DEBI takes advantage of these resources.  NSF would also like to hear more about the effects of the decreased budget levels for educational, diversity, and outreach in the next funding increment. The budget NSF currently has for the next incremental year is not accurate with respect to the named senior personnel.  We will be requesting a revised budget as a necessary step in awarding the next funding increment. 

For much of Phase 1, C-DEBI’s Education, Outreach, and Diversity (EOD) team consisted of a part-time (25%) manager (Ms. Ann Close), a part-time (15%) research coordinator (Dr. Linda Duguay), an Education Director (Dr. Stephanie Schroeder), and a Diversity Director (Ms. Cindy Joseph).  In response to the departures of Close and Joseph towards the end of Phase 1 and Duguay into the beginning of Phase 2 and the progression of Schroeder in developing and leading quality EOD efforts for C-DEBI, we felt that an EOD team of two PhD-level educators with many years of experience between them is, in fact, superior to a team of 2.4 individuals with lesser training and experience.  Our EOD team is stronger now than it has ever been.  Regarding “monitoring”, this has also improved substantially in the new arrangement.  Schroeder presents plans to and receives feedback from ExCom and Managing Director Dr. Rosalynn Sylvan on a weekly basis.  This has been immensely helpful and effective in integrating diversity and education with our research activities. 
In response to the suggestion that we reach out to education expertise at USC, we note that Schroeder has met with and will continue to meet with faculty at the USC Rossier School of Education to determine potential collaborations.  In addition, Director Amend has initiated an educational collaboration with the USC School of Cinematic Arts on an interactive game focused on exploring life underground, including life in deep marine environments.  Lastly, Diversity Director Sanchez is in regular communication with USC’s Vice Dean for Diversity (Dr. George Sanchez) to enhance C-DEBI’s diversity initiatives.
There have also been a few concerns expressed about changes in funding level for some programs or activities. To be clear, there has not been an overall reduction in support for our EOD activities; in fact, there has been a steady increase every year, with a substantial increase recently as a result of a successful NSF-REU proposal ($97k) and a successful NSF supplement request ($100k).  As explained at the site visit, the apparent reduction is related to a shift of some of the EOD activities from STC-direct funds to resources and commitments provided by USC. When we report on the EOD budget, we report only on STC funds; the allocations of the institutional support are not itemized.  Lastly, owing to the substantial delay in the renewal procedure, we were delayed in hiring a new Diversity Director, and hence, the salary set aside for that position was banked.  
BROADER IMPACTS:  DIVERSITY PLAN AND ACCOMPLISHMENTS TO DATE.

As was the case with education plans, the accomplishments to date were notable and C-DEBI is pursuing appropriate strategies to broaden diversity across the Center activities.  The addition of Letica Sanchez as Diversity Director was viewed as a very positive step going forward.  

There was some impression that the new Diversity Director would also be taxed for coordinating outreach across C-DEBI and this might be too many responsibilities.  NSF expects separate Education and Diversity Directors as full time positions for this cohort of STCs. 

Increasing diversity at the higher levels in C-DEBI is still lagging more successful programs for increasing diversity among undergraduates.  NSF agrees that having someone on the EAB to provide insights on additional ways to increase representation is a step that needs to be taken. 

As mentioned above there were concerns about the reduction in budget allocations to both education and diversity activities. We would like an impact statement that explains how education, diversity, and outreach activities will be affected by proposed reductions in the 2016 budget.

There are other worthy recommendations from the site visit team that should be considered going forward.  A response to NSF is not required for all of them.   

The duties of the Diversity Director include a social media component to ensure that our EOD activities are made visible to the broadest and most diverse possible audience.  To be clear, we are not asking Sanchez to coordinate outreach across the Center.  We are simply responding to a recognized need to have a larger and more active presence in social media.  Schroeder and Sanchez are also developing a strategic plan with Senior Scientist Orcutt to focus on effective media outreach.  To assist Sanchez with the distribution of EOD information, an undergraduate journalism student will be hired.
We agree that increasing diversity in the sciences and in academia, especially at higher levels, must be pursued aggressively.  It must be pointed out, however, that C-DEBI does not hire faculty; our universities do.  Nevertheless, we do want to note here that the number of women in C-DEBI leadership tripled with the start of Phase 2; the Education, Diversity, and Managing Directors are all PhD-level women; the staff includes 2 (of 6) Latinas; the recently selected 2016 awardees for graduate student, post-doctoral, and research fellowships/grants are 50% women and at least 15% underrepresented minorities (URMs); and the 6 candidates for the open-rank geobiology faculty search at USC—with C-DEBI Director Amend as the Search Committee Chair—include 3 women, 1 URM, and 1 veteran.  Also, as presented by Amend at the site visit (and considering subsequent developments), of the C-DEBI graduate students and post-doctoral fellows who moved on to other employment recently, including academia and industry, ~50% are women and at least 4 are URMs, including 3 of those into faculty positions.  We should note that we are confused by the report statement that “C-DEBI is still lagging more successful programs for increasing diversity among undergraduates”—C-DEBI has very few undergraduates, unless we count the hundreds of students who have participated in our EOD programs CC-RISE, C4, GGURE, GEM, and others, which were almost exclusively URMs.  That said, we are continuing to look for ways to increase diversity at all levels. 
Regarding our EAB, we note that of the current membership, the majority are women, including the Chair (Dr. Susan Humphris), and a representative from a community college in northern California will provide insights on ways to increase representation by URMs.  We are still in discussion of possibly adding one more member, but also respect the very strong opinions voiced by both previous EAB chairs (Dr. Mitch Sogin and Dr. John Baross) that the EAB make-up in Phase 1 was counterproductive.  They expressed repeatedly that members with only a specialized area of expertise, but without a strong connection to the main science drivers of the Center were a distraction.
As noted above, there is no reduction in budget allocation to EOD activities.  On the contrary, this budget has seen increases, even substantial increases with the success of two NSF grants that were co-authored by our Education Director Dr. Schroeder.  Both Schroeder and Sanchez, with the full support of C-DEBI leadership, continue to look for funding opportunities in EOD to further increase our footprint and resources in these areas.
BROADER IMPACTS:  PARTNERSHIPS AND KNOWLEDGE-TRANSFER PLAN AND ACCOMPLISHMENTS. 

There were no issues about the development of partnerships and the site visit team highlighted the effectiveness of the small grants program in developing a wide range of partnerships with and across C-DEBI.  
It should be noted that knowledge transfer for education and data sharing are addressed in these sections above. 
For most aspects of Knowledge Transfer, the site visit team felt that C-DEBI was doing a good job and they highlighted several successful activities. The site visit team noted plans for Phase 2 to expand the outreach efforts to the public, journalists, etc., but they felt that this would require a commitment of personnel specifically responsible for this endeavor.  The site visit team also felt that it was presently difficult to discover and obtain many of the non-published C-DEBI products and suggested that possible steps to mitigate this problem.  From the NSF perspective it is worth noting this comment from the prior site visit: 
“The Panel felt that C-DEBI had done a good job of describing strategic plans to accomplish sharing of information within C-DEBI and beyond.  NSF agrees.  The exception was lack of progress on centralizing and making available many of the C-DEBI products that should be discoverable and obtainable both within C-DEBI partners and to outsiders.  Whereas this problem does not require a response, it should be recognized as an issue for immediate attention”. 
NSF would like to see timely responses to significant concerns raised in site visits. 
As mentioned above, the Diversity Director Sanchez is currently working with Senior Scientist Orcutt to develop and implement a cohesive social media plan. Specific objectives of our social media approach include:

· Posting links to new research findings or opportunities on Twitter, with parallel promotion of the scientists involved in the research or opportunities.

· Engaging the general public in discussions about deep biosphere research with a panel of senior scientists on a relevant deep biosphere topic through promotion of open-access Google Hangout Q&A “ask me anything” discussions, with questions sought in advance through social media platforms. 

· Disseminating new findings and opportunities to the general public and science journalists through Twitter and other social media platforms and establishing an administrator and a rotating senior scientist with the responsibility for daily monitoring of Twitter to address comments or questions, develop and post new content, and plan awareness and engagement campaigns.

· Enabling student and researcher community development through social media discussions by asking targeted questions on Twitter on a monthly basis to our audience to build communities of students and researchers engaged in sharing ideas and providing advice.

In addition, we are working with BCO-DMO, iMicrobe, and CyVerse, which will increase our ability to centralize and make C-DEBI products both discoverable and obtainable.  Additional products will be hosted as resources on the C-DEBI website as needed.  

We should note that in this section and in several statements above, the report calls for substantial changes in budget allocations.  Specifically, it is recommended that a) someone be hired to “monitor” our Education and Diversity Directors, b) the budget for Heidelberg be increased, and c) that someone be hired to handle outreach efforts.  While we certainly agree that these would be worthy endeavors, they come at a substantial cost to existing research, education, or diversity programs—unless new funds are made available.  A conservative estimate of these three additional expenses comes to ~$300k per year.  To accommodate this, we would need to eliminate, for example, 1-2 senior scientists or ~1/3 of our grants program.
INSTITUTIONAL SUPPORT.
USC administration continues to express strong support for C-DEBI and this is backed up by real contribution of resources.  There continues to be questions about the level of commitment from partnering institutions, particularly with respect to plans after the end of NSF funding. NSF recognizes that logistical problems of having administrative representation from all C-DEBI partners at the site visits, as desirable as that might be.  We do not think a response to this would be productive, but we should discuss this to see what information might be helpful to have available for future site visits. 
We agree and very much look forward to these discussions.  As we made clear at the site visit and as is evidenced by our inclusion of a program manager from a private foundation on our new EAB, we are committed to leading the research efforts in the marine subseafloor biosphere beyond Phase 2 of this STC.
VALUE-ADDED OF CENTER-MODE OPERATIONS. 

For the most part the site visit team and NSF are convinced that there is considerable value added to C-DEBI activities because they are an organized center.  The site visit team outlined several examples.  A notable exception is in the area of Data Management.  One of the legacies of other large investment programs at NSF (e.g. the JGOFS and GLOBEC programs) are the wealth of easily obtainable data.  Data and a robust data management approach should be an important legacy of C-DEBI.  As a result of EarthCube activities at NSF, there is a unique opportunity for communities to identify, define, and obtain funding to develop the next generation approaches to utilizing earth system data.  From the NSF perspective the perils of “sitting-out EarthCube community activities are that C-DEBI and their associated research community will be ill-prepared to leverage EarthCube development funds and may be left with data management and data synthesis solutions designed by others.  Moreover, for most other research communities there appear to be a plethora of issues related to data management (standardization, metadata, inner-operability of data bases, data provenance, etc.) that are being discussed and solved in conjunction with EarthCube activities.  It is not clear if any of these issues are on the C-DEBI radar scope. 
Please see our response in the DMI section to these comments. These efforts are very much on our radar.
In order to process the incremental funding request, we would like a response back by 10 March.  
Related to the incremental funding, as well as some issues of concern in this report, we will need a revised budget for the second year ($5,000,000) – there have been personnel changes in C-DEBI and these should be reflected in the Senior Personnel Section.  You should also re-examine NSF 08-850, so that the budget you submit is consistent with the requirements outlined in the solicitation.  I do not think we need revisions of the sub-award budgets if these have not changed.  
We are submitting a revised budget for the second year to include any changes and maintain consistency with the STC solicitation. 
Regards,
David Garrison
Mike Sieracki

Wyn Jennings

Stephen Meacham

For the C-DEBI management team.
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