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Discipline
Faculty Development
Target Audience
Introductory, multidisciplinary 
Keywords
Colorado River, environmental policy, nuclear energy, water rights
Length of Time/Staging
Three stages extending over one and a half days in a three day workshop
Abstract
This problem addresses the use of the Colorado River by various stakeholders competing for a limited amount of water. As power generation through nuclear energy is being reconsidered, one of the major issues is the amount of water needed by these power plants at the expense of other demands on the same resource. This three-stage problem for a faculty development workshop is intended as an "experience it yourself" opportunity for faculty to assume the role of a student faced with a complex, multidimensional problem. Working with materials directly extracted from newspaper articles and public sources, teams develop an understanding of the primary issues involved in Colorado River water allocation and the various interests competing in the use and protection of the most important river system in the American Southwest. Blue Castle Holdings is one of those stakeholders seeking to extract and use water to cool a proposed nuclear power plant on the Green River in Utah. Teams are assigned a stakeholder role and make a presentation to the State Engineer of Utah addressing the elements required for approval of an application. The problem employs written, oral and visual communication and requires the faculty to conduct individual research and work effectively as a team member.
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Format of Delivery
The problem is delivered in three stages. In Part 1, participants responded individually to trigger questions related to tensions involving water use in states and municipalities in the Colorado River basin. The participants then pooled general knowledge concerning water usage and rights. Part 2 introduced a proposal to build a nuclear power plant on the Green River in Utah, raising issues concerning water rights and impacts for specific stakeholder groups. Stakeholder groups likely to participate in a scheduled public protest hearing concerning this proposal were identified. In Part 3, groups were asked to evaluate arguments advanced by various stakeholder groups in the hearing and to prepare unbiased, fact-based summary statements to present to the State Engineer (charged with making a decision regarding allocation of water resources for this project).
Student Learning Objectives
1. An opportunity for workshop participants to experience PBL from a student perspective.
2. Demonstration of fundamental PBL methodology, including use of a complex, multiple-stage problem; development and resolution of learning issues; use of group and individual writing exercises; reporting-out strategies; and working productively in a group.
3. Developing an evidence-based position for a complex problem.
Student Resources
Blue Castle Project:
http://www.uraniumwatch.org/bluecastleproject.htm
[bookmark: _za4kso1ejrzi]Instructor Resources
Living Rivers:
www.livingrivers.org
Uranium Watch:
www.uraniumwatch.org
Nevada Division of Environmental Protection:
ndep.nv.gov
Colorado River Compact:
www.usbr.gov/lc/region/pao/pdfiles/crcompct.pdf
U.S. Department of the Interior:
www.doi.gov
Bureau of Reclamation, Lower Colorado region:
www.usbr.gov/lc/region/
Aquafornia: California Water News Blog/Lower Colorado Basin:
http://www.watereducation.org/colorado-river-southwest 
Colorado River Basin Water Management: Evaluating and Adjusting to Hydroclimatic Variability (National Academy Report):
www.nap.edu/catalog.php?record_id=11857
“From a Colorado River Compact Challenge to the Next Era of Cooperation among the Seven Basin States”:
www.arizonalawreview.org/pdf/49-2/49arizlrev217.pdf
The Lower Colorado River:
fire.biol.wwu.edu/trent/alles/LowerColorado.pdf
Blue Castle Holdings:
www.bluecastleproject.com
Utah Division of Water Rights:
www.waterrights.utah.gov/wrinfo/
Author's Teaching Notes
The general problem of water issues in the Colorado River Basin has been used in professional development workshops, in different versions, since first conceived by Barbara J. Duch in 2003. In an earlier iteration, it was centered on issues around the use of water by the various stakeholders (e.g., agricultural interests, sports enthusiasts, the city of Los Angeles), and that focus was reflected by the title, 'Whose Water is It, Anyway?' The issues addressed by that problem still remain, but this version was written to reflect more recent issues noted by the authors during preparation for three-day workshops at the University of Delaware and Lafayette College in the summer of 2010. As such, it serves both as an example of a multidimensional problem derived from a real political, environmental, and economic issue and as an example of how, sometimes, problems can be revised to incorporate new information, while still retaining the core learning objectives.
This problem also illustrates how source material for a problem doesn't necessarily require instructors to create artfully written stages—both Part 1 and 2 are wholly derived from public documents or newspaper articles, and only the end-of-stage questions and Part 3 were conceived by the problem authors.
This problem constituted the "experience it yourself" portion of the workshops. Faculty were expected to address the problem as a student would, working in groups to grapple with the end-of-stage questions, develop and refine learning issues, and develop and present the summary project. As individuals, they were asked to conduct research connected to their individually allocated learning issues, and share that new information with their colleagues. Teams were formed by the workshop facilitators by random assignment.
[bookmark: _igwlr2e4cj34]Part 1
It is important to have students/faculty work individually in advance of sharing with their group members. After the teams had an opportunity to articulate what they know and what they need to know, and each team had listed several learning issues, these issues were shared with the rest of the participants and we created a list of learning issues, and prioritized those learning issues, much as they might do with a class of their own students. In the context of three-day workshops, there was an opportunity for the workshop participants to do their own independent research.
[bookmark: _qerst4j4thal]Part 2 
The problem now becomes more focused on one particular aspect of water usage in the Colorado River Basin—the use of water in the generation of electricity by a proposed nuclear power plant, and the issues that arise from that proposal. In the Lafayette College workshop, Part 1 was distributed and there was an opportunity for team discussion, and reporting out. Then the proposal to build an N-reactor was introduced and there was discussion and reporting out on the questions and the team discussion. At the end of that two-stage period, which required about two hours, each group was randomly assigned the role of a specific stakeholder. All of the teams were directed to focus on their own stakeholder's position with respect to the state engineer's ten different requirements for any application. These provide the central theme for the next stage. Prior to moving on to the next stage there was an opportunity for individuals to do research and teams to discuss their findings.
[bookmark: _ooyj2c5x26rv]Part 3
The presentations provided the culminating product for the problem. Prior to those presentations, there was a collective development of a rubric for the assignment, specifying exemplary, proficient, marginal and unacceptable descriptions on the following criteria: organization, completeness of content, presentation style, and credibility of information. The other workshop participants used the rubric to evaluate their colleagues, as did the state engineer and his staff (in the guise of the workshop facilitators). Teams were given some other presentations guidelines—they were allowed four slides and ten minutes to make their case.
[bookmark: _c6lmgsv8ds6w]Problem wrap-up 
Following the presentations, deconstruction of the problem and the experience it yourself process was an opportunity for the participants to examine and reflect on the roles of the students and the faculty, the decisions that were made by workshop facilitators, and the success of the problem in the context of the learning objectives.
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