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PROJECT SUMMARY
Overview:
Novel environmental stressors ,such as microplastics, pharmaceuticals and other emerging contaminants, 
have caused significant environmental impacts and attracted worldwide attention. We initiated FIU’s 
CREST Center for Aquatic Chemistry & Environment (CREST-CAChE) in 2016 to meet the need for 
enhanced research on the detection and impact of toxic substances in the environment, including 
pesticides, industrial chemicals, oil, pharmaceuticals, nutrients, and metals. Our Phase I research focused 
on the detection, fate and transport, and visualization of the impacts of contaminants on aquatic systems. 
In CREST-CAChE II, we will expand our detection capabilities to unknown and novel emerging 
contaminants, both natural and anthropogenic, as well as expand our ecosystems of study. While Phase I 
focused primarily on freshwater systems, such as the Everglades, and the near shore ecosystems, CREST-
CAChE II will expand our study area to include aquatic systems along an urbanization gradient. By 
designing novel sensors and autonomous vessels that can explore difficult to reach urban areas, we will 
collect continuous and near real-time data on emerging contaminants. In Phase II, we will move from a 
focus on detection and transport of contaminants, to a mechanistic understanding of the impacts of these 
contaminants at the organismal, community, and population levels. Using an Understanding the Rules of 
Life (URoL, NSF 10 Big Ideas) conceptual approach, Phase II will unify across multiple scales, as well as 
integrate campus-wide programs in Chemistry, Biology, Earth Systems, Computer Science, Engineering, 
and Architecture. 
In addition to advancing cutting-edge research, we will conduct a rigorous education program that builds 
from lessons learned in CREST-CAChE I. During the initial years of the CREST program, we discovered 
that students sought the skills to work collaboratively, especially for communicating across disciplines, 
and for using new emerging technologies. We also learned that undergraduates sought authentic research 
experiences beyond the Discovery courses that we developed, so will add an undergraduate research-
fellows program to Phase II. Our formal and informal education programs will prepare students to 
communicate the results of their research and for the future STEM workforce. We will include training in 
core professional skills, as well as micro-credentials in tools necessary to understand complex 
environmental problems, including robotics, next generation sensor development, big-data analytics, 
virtual reality, and artificial intelligence. 
 
Intellectual Merit:
CREST-CAChE II will increase participation of underrepresented groups in STEM while advancing 
cutting edge research in environmental chemistry, detection methodologies, molecular mechanisms and 
producing actionable science with government and private sector partners. Phase II will generate 
significant new knowledge regarding contaminants in aquatic environments, as well as produce 
innovative new methodologies for detecting unknown and emerging contaminants and their impacts in 
urban aquatic ecosystems. In CREST-CAChE II, we will expand our studies to look at the mechanisms 
leading to impacts of contaminants at the individual, community, population, and ecosystem levels. 
 
Broader Impacts:
CREST-CAChE II will have three main components in its broader impacts program. a) We will recruit 
and retain underrepresented students in STEM using our near-peer team mentoring approach. We will 
build on the success of FIU’s evidence-based transformation of STEM instructional practices to provide 
enhanced support for underrepresented students to successfully pursue STEM careers. b) We will provide 
students the core professional skills and micro-credentials needed to succeed in the workforce of the 
future. c) We will develop new technologies for improving water quality analysis and contaminant 
detection in a range of ecosystems, including freshwater, coastal, and urban environments, as well as 
provide data on the impacts of these contaminants on ecosystem function. Through partnerships with 
decision-makers and stakeholders, we will translate this data into actionable information for designing 
water quality solutions locally and globally. 
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Data Management Plan 

I. Types of data 
Student/Project Success Metric Data – In CREST I, we increased the participation of underrepresented 
minorities (URM) in STEM professions and unified many of our existing individual programs in 
environmental chemistry/ecotoxicology/hydrology/ecology and computer-intensive data and visualization 
to provide a sustainable infrastructure to enhance FIU's research and education competitiveness in this 
evolving area of STEM. We also conducted annual formative evaluations using data from participating 
faculty, students, and other team members, including questionnaires, interviews, journals, and students’ 
performances and other qualitative data. Using our cumulative data to date, we also conducted an 
summative evaluation to inform our objectives, activities and organization of CREST Phase II. 

These same data will be used to evaluate the program progress towards meeting its goals (see 
Evaluation section), and to formatively improve the program by continuously adjusting its various 
components in CREST II. In addition, the project team will collect and showcase project successes in 
various venues including CREST's symposia and website, as well as NSF reports and highlights. All data 
will be protected from access to identifiable information and will be kept in a secure locked repository 
accessible by the project PI (see Section III below) and shared with the Learning Partnership, our external  
educational assessment company, responsible for project evaluation.  

Aquatic Chemistry, Molecular Biology, Hydrologic and Ecological Data – In CREST I, we created 
a data repository for all raw data sets as well as a data repository for data products including model 
outputs, supplementary data for publications as well as the publications themselves.  We also created a 
Metadata portal using EML standards, consistent with our existing Long-Term Ecological Research 
Program so that all data and products are fully discoverable and usable. 
 CREST II will continue to support the full data life cycle – with a focus on curting and sharing 
quality controlled data and developing tools, repositories and/or web services that assist CREST 
researchers, and students, as well as external data consumers, in discovering, visualizing, and accessing 
data. Development of the required repositories, protocols and methods for enabling shared data access is 
part of the intellectual merit of this project. Where possible, we will use existing web services (e.g., 
CUAHSI-HIS, http://his.cuahsi.org/) or develop data services that interface with existing, Internet-based 
systems (e.g., the USGS Seamless Data Server for the National Land Cover Dataset or National 
Elevation Datasets).  

CREST II data will will be combined with existing datasets from CREST I, various collaborating 
agency data (see letters) as well as new field and laboratory measurements. Types of data to be 
collected, stored, and shared include: a) time series of observations from in situ sensors along three 
transitional transects (e.g., flow and water quality gages, weather stations, atmospheric flux sites, etc.) as 
well as observations derived from field measurements and water quality samples; b) geospatial datasets 
and other landscape/geographic features describing the S. Florida coastal water system; c) environmental 
data including observations of contaminants, pollutants and other natural stressors; d) hydrologic data 
including surface and groundwater withdrawals and deliveries, wastewater discharge, water conservation, 
as well as past and current climatological information; and e) molecular data, including gene and protein 
sequences and transcriptome data. Finally, project investigators will develop derived datasets from 
analysis or modeling exercises using combinations of the above data types.  

II. Standards  
CREST II will continue to make full use of existing and emerging standards for sharing environmental and 
molecular data. In addition to storing all CREST data in our CREST Computer Center, data such as time 
series data collected by this project will be stored using the CUAHSI-HIS Observations Data Model 
(ODM) and published in Water Markup Language (WaterML) format using CUAHSI-HIS WaterOneFlow 
web services. For sharing geospatial datasets, we will use existing Open Geospatial Consortium (OGC) 
standard interfaces such as Web Map Services, Web Feature Services, and Web Coverage Services. We 
will also provide standard HTTP and FTP access to download datasets, but will ensure that published 
data are accompanied by appropriate metadata descriptions, which will conform to appropriate ISO, EML, 
and/or FGDC metadata specifications. The design of the microarray experiment will comply with the 
requirements of the Minimum Information About Microarray Experiment (MIAME). Gene and protein 
sequences will be annotated and subsequently submitted to the general database GenBank. 
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Transcriptomic datasets will be submitted to the Gene Expression Omnibus functional genomics data 
repository (GEO). By using these accepted standards for data interfaces and format encodings, we will 
ensure that CREST data are interoperable with existing data repositories. Dr. William Michener, PI of the 
NSF funded DataONE project is a member of our External Advisory Committee and will provide 
invaluable input regarding data publication and interoperability. 

III. Policies for access,  sharing, and provisions for appropriate protection/privacy 
As in CREST I, CREST ll project data will be collected and handled according to FIU’s IRB and NSF's 
policies. All CREST participants will be guided through the informed consent process and invited to 
participate by signing the consent form. Only the project evaluation team will be involved in personal data 
collection and analysis. All identifiable information linking participants' information and performance to the 
database will be removed and the project evaluation team will work with codified information only. The 
release forms and other data will be kept in a locked cabinet accessible only by the PI, per the approved 
IRB protocol. 

IV. Policies and provision s for re-use and re-distribu tion 
While IRB policies are strictly followed during data collection and analysis, and all identifiable information 
to individuals are removed, the project team will share significant results with the research community via 
journal publications, conferences, workshops, and seminars. Collected data can be made available upon 
request without access to individual identification. An open source license will apply to software tools 
developed by this project, which will allow further non-commercial development. A licensing agreement 
will be required for commercial use of source code or its derivatives. 

Data collection, quality assurance/quality control, and annotation with metadata will be the 
responsibility of CREST II researchers for all project data, and will be conducted in accordance with 
protocols developed in CREST I. All of the primary datasets collected as part of this project will be made 
freely and publicly available using the data and metadata standards described above. Finalized datasets 
and research products will be published within one year or as soon as they are certified as publication 
ready. Up to the point of publication, access to primary datasets may be limited to CREST I and II 
researchers and data managers. All data and research products published by CREST I and II will include 
appropriate attribute and citation information, and accessing published data and research products may 
include agreement to an access/use agreement specified by the authors. This will ensure that intellectual 
rights of CREST I and II investigators/data publishers are protected while granting redistribution rights to 
CREST and its archiving collaborators for purposes of long-term data sharing. 

Groups of researchers may wish to share derived data, model input packages, or simulation 
results within their group before they are published externally. To promote collaboration among CREST I  
researchers, we developed a private collaboration spaces accessible only to CREST I project participants 
with full access to our CREST Computer Storage and Computation and GIS Facility.  All CREST I and II 
participants will be afforded access to the contents of private research group working areas at the 
discretion of the members of the group to protect the intellectual property that they create. 

As a general policy, all source code developed by this project will be open source and will be 
distributed under an open source license to be agreed upon by project members. We will use open 
source code repositories for our software development, which will enable us to coordinate our activities 
across multiple collaborators and to engage developers and contributors from outside of the immediate 
project. 

V. Plans for archiving and preservation of access 
Research data will be kept in a repository developed at FIU. A copy of the stored data will be maintained 
periodically on external hard drive, which will be secured in the offices of the principal investigators. The 
principal investigators will hold the intellectual property rights to the data but will grant redistribution rights 
to other users for research and education purposes. The FIU Office of Intellectual Property Management 
and the project team will both maintain a list of open source software initiatives developed by CREST. We 
will also publish this open source via a public portal like Github or Sourceforge. These sites will mirror the 
source code repositories.  Data are backed up on the Institute of Environment server that is backed up 
nightly to onsite storage and then replicated to the data center at FSU in Tallahassee. 
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