Overview of Team Research:
Summer of 2016
The undergraduate intern program of Vermont EPSCoR is designed as a team approach to carrying out authentic cutting edge research.  Interns will be placed in one of six teams: four teams are located at UVM (Q1, Q2, Q3, and IAM), one team at Johnson State College (JSC), and one team at Saint Michael's College (SMC).  All RACC interns will participate in weekly activities hosted by the CWDD, including: lunch seminars, field trips, interactive workshops on statistical analysis, hypothesis development, experimental design, and more!
University of Vermont Q1 Team
Interns working in the Q1 Team will focus on watershed and lake biogeochemistry research.  The focus in Q1 is to better understand nutrient loading and harmful algal blooms in the lake as a response of runoff from urban, forested, and agricultural sites. Some interns in the Q1 Team are located at Saint Michael's College and Johnson State College.
University of Vermont Q2 Team
Interns placed in this team can expect to look at water and sediment fluxes in the Lake Champlain Basin. The focus in Q2 is at the watershed level, looking at the input from the Mad River Valley, Missisquoi Basin, and other forested landscapes.  Research in Q2 also includes climate variability research involving techniques to quantify how Vermont's climate has changed.
University of Vermont Q3 Team
Interns placed in the Q3 team can expect to analyze policy and governance models in the Lake Champlain Basin. This research includes analysis of land use cover change, socio-economic conditions, and the role of biophysical feedback in management decisions.
University of Vermont IAM Team
The Integrated Assessment Model (IAM) is where all of the various interdisciplinary models developed across the RACC team are integrated so that we can explore the overarching research question of how best to manage the Lake Champlain Basin in the face of climate change. The IAM is essentially a large software project that ties the climate downscaling, hydrology, land use transition, and lake models together by connecting the data as it flows from one model to the next. 
Saint Michael's College Team (SMC)
Interns in the SMC team help in the Q1 research through the collection, analysis, and TSS evaluation of water quality in the Missisquoi and Winooski watersheds. This will ultimately help RACC researchers understand the transport sediments through the watershed. 
Johnson State College Team (JSC)
Interns focused on microclimate research collect and evaluate lake and mountain weather station datasets, complementing datasets that already exist for other northern tier VT stations. 
Interns working in the Q1 water quality laboratory will help in the collection, analysis, and nutrient evaluation of water quality in the Missisquoi and Winooski watersheds.


[bookmark: Q1]Q1 Summer Intern Projects
Summer of 2016
Mentoring Structure: Primary mentors will interact with intern(s) on a quasi-daily basis, with tasks given to the intern on days when face-to-face interaction is not possible. One day a week, all interns will be attending a full day focused CWDD event (eg stats, Excel, R, Web of Science, field trip). There will be biweekly Q1 group meetings that will have a Q1 mentor give a ~20 minute research talk that also illustrates how their research fits into the larger context of Q1 and RACC. This will be followed by intern group updates on how they have spent the previous 2 weeks in their respective labs. 
[bookmark: _GoBack]Sixteen interns will be considered part of the Q1 Team (10 at UVM, 3 at SMC, 3 at JSC)
Research: 
Watershed and lake biogeochemistry 
Intern Mentor: Dr. Dongjoo Joung
Faculty advisors: Dr. Andrew Schroth
 Students will participate in ongoing research focused on understanding watershed and lake processes that drive nutrient loading and harmful algal blooms in Missisquoi Bay and its watershed. Particular focus will be on quantitative analysis of critical events and interfaces across both temporal and spatial scales that promote or suppress the loading of nutrients and pollutants in the Missisquoi Basin. Students will assist in water and sediment sampling, laboratory geochemical analyses, data compilation, presentation and interpretation, as well as literature review. 

Urban water quality runoff monitoring 
Intern Mentors: Paliza Shrestha 
Faculty Advisors: Dr. Stephanie Hurley
 Interns will have an opportunity to work on a project that examines the use of green stormwater infrastructure (comprised of soils and vegetation) to absorb, filter, and retain polluted stormwater runoff emanating from impervious surfaces in developed areas. We will compare influent water that runs directly from paved road and parking areas to effluent water that has passed through “bioretention” systems and examine changes in water quality by measuring particulate and dissolved sediment, nutrients, and metals. Greenhouse gases and moisture content in soils will also be monitored. Laboratory duties will include literature reviews, data collection, and data analysis and interpretation.

Terrestrial biogeochemistry and linkages to water quality 
Intern Mentors: Lindsay Barbieri, Stephanie Juice, Adam Noel 
Faculty Advisors: Dr. Carol Adair
Students will work on projects investigating the impacts of agricultural practices, forest composition, and climate change (warming) on water quality and nutrient retention. Studies focus on comparing conventional versus best management practices on agricultural nutrient losses and impacts of a warming climate on forest nutrient losses. Students will assist in water (overland flow, soil water, groundwater) and soil sampling, laboratory biogeochemical analyses, data compilation and analysis, and presentation and interpretation of results.

Contribution of forests to phosphorus loads in the Missisquoi Basin
Intern Mentors: Vanesa Perillo 
Faculty Advisors: Dr. Don Ross and Dr. Beverley Wemple
Students will participate in ongoing research on the movement of sediment and phosphorus from forested areas into the Missisquoi River and its tributaries. A large portion of the watershed is forested and although phosphorus export is generally low, it adds up to a significant component of the total. Three small watersheds with varying intensities of forest land use, e.g. timber harvest, will be monitored.  Students will assist in soil and water sampling, laboratory analyses, etc. (as above). 

Located at SMC: 
Water quality and TSS – description available below

Located at JSC:
Water quality and Nutrients – description available below
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Summer of 2016

Mentoring Structure: Q2 interns will participate in weekly full day CWDD event that expose them to a number of varied and enriching experiences. In addition, Q2 graduate students and faculty will host twice-weekly meetings with the undergrads as a group, in which the goal is to learn research techniques specific to Q2, such as for example sediment rating curves, environmental sensors for discharge or bank failure, or data analysis techniques relevant to the overall research project. Students and faculty will take turns leading these meetings, and each meeting will have a specific subject pertaining to the research project. These discussions will necessarily all be tied into the overall research project so that specifics are understood in the context of the Q2 watershed modeling as well as overall RACC research objectives such as water quality/climate change questions addressed by the IAM. 
During the time outside of the meetings, students will work on assignments given. Also, there will be several field trips to learn field techniques and sensors. The undergraduate interns will be required to perform tasks that are mutually beneficial to graduate students who are working on dissertations as well as to the undergraduates to meet their learning and research experience objectives. Examples of such tasks will be environmental data analysis techniques (regression, error analysis, spectral analysis, etc), figure generation for data sets and presentation of data, and some basic modeling exercises. 
Four interns are considered part of the Q2 Team

Research: 
Water and sediment fluxes in the Mad River 
Intern Mentor and Faculty advisors: Dr. Donna Rizzo, Dr. Mandar Dewoolkar, Dr. Arne Bomblies
Continuing research in the Mad River Valley of central Vermont seeks to understand and model the connections of climate change (primarily precipitation changes), land use, and ensuing loading of nutrient and sediment into Lake Champlain. Students will be involved in field data collection, environmental data analysis, and presentation of results. Regular, twice-weekly group meetings will introduce and reinforce numerous scientific field and analysis techniques commonly employed in watershed science. The internship offers breadth in practical experience and exposure to environmental research in the context of the ongoing RACC project.
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Summer of 2016
Mentoring Structure: The primary mentor(s) will be the direct supervisor of the interns and will interact with the interns on a nearly daily basis. The primary mentor will assign tasks and monitor the intern’s progress on a daily time scale. At least once a week, the interns will meet with their primary mentor and faculty advisors to address any questions and to report on the progress of their summer research project. Q3 interns will attend weekly CWDD events focused on building professional and research skills (i.e. statistics, Excel, R, Web of Science, field trip). There will be biweekly Q3 meetings that the interns will attend.  
Eight Q3 interns will be distributed equally across these four project areas.
Research: 
Policy & Administration for Land Use, Development & Planning in the Lake Champlain Basin
Intern Mentors and Faculty Advisors:  Dr. Clare Ginger and Dr. Richard Kujawa
Data gathering efforts in previous internship periods have yielded data products about the policy arena of Act 250 (Matrix of proposed amendments to Act 250, permit applications, decisions, and enforcement actions under Act 250) and municipal plans and zoning ordinances. Thus, the Q3 research group has accumulated data about policy and administration related to land use policy planning, and implementation at state and local scales. Interns have analyzed some of these data to identify patterns to contribute to and complement models of policy and governance in the Lake Champlain Basin.  The project goal is to integrate existing data to characterize patterns in the policy context and administrative decision-making that influence land use change in the Lake Champlain Basin. More specifically, the project will involve a continued examination of the patterns and processes of Act 250 legislation and implementation to distill insights about how this governance process relates to large-scale development projects proposed in the state. It will incorporate with the Act 250 data, a process-oriented examination of data collected earlier in the RACC project about municipal plans and zoning ordinances.  Interns will enhance our understanding of the implications of potential amendments to Act 250 and gain insights into the local-scale planning efforts for adaptation and resiliency. This knowledge will complement deterministic elements of the Agent-Based Land Use model and may have implications for calibration of the integrated assessment model.
Land use land cover change under different socio-economic conditions  
Intern Mentor: Dr. Yushiou Tsai
Faculty advisors: Dr. Asim Zia and Dr. Chris Koliba
Students will participate in ongoing research to better understand how human decisions influences land use land cover change. Particular focus will be on quantitative analysis and assimilation of different datasets to calibrate and validate the on-going modeling efforts. These datasets may include but are not limited to zoning rules, soil, agricultural best management practices, surveys, census, parcels, property prices, and buildings. Students will assist in running simulations, compiling/presenting/interpreting simulation results, data compilation/presentation/interpretation, and literature review. 

Water Quality Financial Data Analysis
Intern Mentor: Dr. Steve Scheinert 
Faculty Advisors: Dr. Chris Koliba and Dr. Asim Zia
A working prototype of the governance agent-based model (GovABM) is now available.  This model functions by distributing funds across the stakeholder organizations using the financial resource sharing network identified in the water quality policy implementation networks survey.  Effective use of this model now requires improved input data for the size of organizational staffs and budgets, particularly for municipal agencies and non-governmental organizations.  Students will attempt to construct a database of organizational budgets and staff levels that can be read into the GovABM during formal model runs.  Interns will be trained in IRB protections to ensure that this data is kept fully confidential, though we will use public sources whenever possible.  A de-identified version will be generated for both these data and the network data in preparation of meeting the NSF’s data requirement for publishing data at the conclusion of RACC.
Soil Health Management
Inter Mentor: Sarah Coleman
Faculty Advisers:  Dr. Chris Koliba and Dr. Stephanie Hurley
Students will participate in research to better understand the potential of soil health as a mutual goal of water quality and agricultural production.  Potential datasets for analysis will include farmer surveys, focus group transcripts, interviews, program data, network data, and source and policy documents including the TMDL. Students will assist in presenting and interpreting data to understand the role of biophysical feedback in producer management decisions. In addition students will assist in compiling and presenting data from these sources to be able to evaluate the potential of promoting soil health at farm and policy levels. 
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Summer of 2016
Mentoring Structure: The primary mentor will be the direct supervisor of the interns and will interact with the interns on a nearly daily basis. The primary mentor will assign tasks and monitor the intern’s progress on a daily time scale. Our interns will attend the weekly CWDD events focused on building professional and research skills (i.e. statistics, Excel, R, Web of Science, or a field trip). There will be monthly IAM meetings that the interns will attend. At least once a week, the interns will meet with their primary mentor and faculty advisors to address any questions and to report on the progress of their summer research project. 
Two IAM interns will be integrated into this project
Research: 
Integrated Assessment Model
Intern Mentor: Dr. Gabriela Bucini 
Faculty advisor: Dr. Patrick Clemins 
The Integrated Assessment Model (IAM) is where all of the various interdisciplinary models developed across the RACC team are integrated so that we can explore the overarching research question of how best to manage the Lake Champlain Basin in the face of climate change. The IAM is essentially a large software project that ties the climate downscaling, hydrology, land use transition, and lake models together by connecting the data as it flows from one model to the next. Your primary mentor has expertise in climate modeling, geographic information systems (GIS), and the R scientific programming language. Some of the skills the interns on this project should expect to learn are interdisciplinary science communication as they interact with the various teams that create the individual models that make up the IAM and data analysis and integration as they strategize on how best to tie together the data that the models consume and generate. As they implement those strategies, they will develop expertise in software engineering and coding in R and other programming languages used in the IAM. The interns will also be active in scientific writing with short daily updates of their research work and a final paper.
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Summer of 2016
Mentoring Structure: Janel Roberge will be the direct supervisor of the interns and will interact with the interns on a daily basis; Dr. Declan McCabe will be a mentor and interact with interns several times per week. The supervisor will assign tasks and monitor the intern’s progress on a daily time scale. At least once a week, the interns will meet with their supervisor and faculty mentor to address any questions.  SMC interns will attend the weekly CWDD events focused on building professional and research skills (i.e. statistics, Excel, R, Web of Science, or a field trip).  The SMC interns will join the biweekly Q1 group meetings that will have a Q1 mentor give a ~20 minute research talk that also illustrates how their research fits into the larger context of Q1 and RACC. This will be followed by intern group updates on how they have spent the previous 2 weeks in their respective labs. RACC interns at SMC participate in summer lunches and activities with other undergraduate researchers on campus, specifically the students with VPAA funding. 
Three  SMC interns will be integrated into this project and considered part of the Q1 Team
Research: 
Water quality and TSS
Intern Mentor: Janel Roberge 
Faculty advisors: Dr. Declan McCabe 
Interns in the SMC team will help in the collection, analysis, and evaluation of water quality in the Missisquoi and Winooski watersheds. Field work will involve regular visits to established sites where automated equipment collect stream samples. This will ultimately help RACC researchers understand the transport of nutrients and sediment over the watersheds, data to be included in Vermont climate change models. In the lab, interns will be trained in basic laboratory procedures, safety, and water quality assays (including analysis for suspended sediment and acid washing). Additional techniques and concepts in water quality sampling and stream ecology will be covered. Interns will also have the opportunity to assist in the training of high school students.
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Summer of 2016
Johnson State College Microclimate Evaluation Team
Mentoring Structure: RACC interns are expected to work as a team, participate in all of the JSC summer student research activities including the “Lab Rats” program.  Interns will meet with their mentors on a daily basis to discuss tasks and the overall research scope. JSC Interns will attend the weekly CWDD events focused on building professional and research skills (i.e. statistics, Excel, R, Web of Science, or a field trip).  
There will be two interns in the climate research lab

Research: Microclimate Evaluation
Intern Mentor and Faculty advisor: Dr. Tania Bacchus
Interns in this climate science team will work on the collection and evaluation of lake and mountain weather station datasets to complement the datasets that already exist for other northern tier VT stations (as well as keeping those stations weather analysis current). Interns will explore in more detail and extend the storm/exceptional events database that was collected/evaluated in 2015 and expand this database as the archived information allows.  Interns in this group are expected to present findings at a regional and/or national meeting of a major scientific organization.  Interns in the climate research team will be part of the development of a manuscript that their mentor is planning on writing/completing in this upcoming year.

Johnson State College Water quality Team 
Mentoring structure:  Interns will be directly supervised and work daily with the primary mentor, Saul Blocher, and have weekly or daily check-ins with the faculty advisor, Professor Genter.  Interns will work in the lab processing samples, be at the computer entering and analyzing data, and may go out in the field to collect samples and data in a variety of weather conditions.  Interns will participate in weekly meetings with the primary supervisor and faculty advisor to discuss progress and plans for the research, data analysis, experiment design, hypothesis development, and poster design and presentation techniques.  Interns will also participate in the biweekly “Johnson State College Lab Rats” meetings, where they will have a chance to present about their summer research and to hear presentations from the other undergraduates and professors who are also participating in research projects at Johnson State College during the summer.  Interns will attend weekly CWDD events which will foster an understanding of how their work fits into the larger RACC research.  Additional clinics will be held at JSC to teach the interns lab safety and field and lab techniques.
Research: Water quality and nutrients
Intern Mentor:  Saul Blocher 
Faculty advisors:  Dr. Bob Genter 
Interns in this team will help with analysis of water samples from Lake Champlain, the Winooski and Missisquoi Rivers for nitrogen and phosphorus content for the Q1 Researchers.  Interns will have the opportunity to use this data for their internship research project.
