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Project Summary

A Get WET (GroundWater Education and Teaching) Observatory is proposed at Colorado State University (CSU) to enhance undergraduate geology courses for majors and non-majors by providing hands-on, field-based learning opportunities in surface and groundwater processes.  The proposed Observatory is based on educational best practices that promote experiential and inquiry-based learning in a way that emphasizes the relevance of the learning activities for students.  Three main objectives of the Get WET Observatory include: 1) to position it as a critical component of the newly designed Introductory Geology Laboratory focused on hands-on field and laboratory exercises and small group learning, 2) to integrate the Observatory into the entire four-year geosciences curriculum, and 3) to include middle and high school students and teachers in a way that offers students a positive, hands-on, pre-college experience at CSU, and provides for adequate teacher training through CSU-hosted teacher workshops on surface water and groundwater interactions.  The Observatory will directly affect approximately 500 majors and non-majors per year enrolling in geology classes at CSU, with new learning materials developed within six courses utilizing the Get WET facility.  Student learning in the Introductory Geology Laboratory will be evaluated through pre- and post-assessments of student conceptions regarding groundwater processes.  An experienced outside evaluator will work closely with the PIs to develop evaluation instruments that assess project effectiveness.

The Observatory will consist of six groundwater monitoring wells adjacent to Spring Creek, a perennial stream on campus property.  The wells will augment two existing groundwater irrigation wells and a surface monitoring station for spatially diverse surface and groundwater coverage at the Observatory.  Future development within the area of the Get WET Observatory will provide a rich opportunity for students to assess hydrologic impacts of land use changes within their hometown watershed.  

Intrinsic Merit: Large numbers of non-science majors at CSU will be involved in experiential learning at the Observatory.  Laboratories of no more than 15 students, working in teams of three or four, provide small group learning and discussion opportunities.  Formative evaluation of the effectiveness of the developed educational materials, using quantitative educational research methods, will be used to adapt and improve teaching and learning.  Geoscience majors at CSU, already exposed to a traditional geology curriculum rooted in field-based rigor, will have unrestricted access to a groundwater well field within walking distance from the department.  Integration of the Observatory into the four-year major will enhance student learning of the complexities of surface and groundwater interactions and subsurface geophysics.  Public dissemination of the educational data set will greatly increase the utility of the Observatory beyond its physical boundary on the CSU campus.  Collaboration between three departments and a research and outreach center builds a community of scholars versed in teaching groundwater-related subjects.

Broader Impacts: CSU is a land grant institution, with a specific mission of outreach, extension agent support, and duty to the broad cross section of students in attendance.  Outreach initiatives associated with the Observatory include collaboration with local middle and high school science teachers, two teacher education workshops to train 25 teachers each year in surface and groundwater interactions, field exercises developed for middle and high school students, and TA support for instructional assistance.  Over the funding period, the Get WET Observatory will support four undergraduate geology teaching assistants, two undergraduate student hourly hires, and one PhD student as a half-time student hourly for two years.

Introduction

Groundwater resources are a critical component of water supply in Colorado and throughout the southwest, and a public that is well informed about groundwater hydrology, basic hydraulics, water quality and regulatory issues is vital for communities coping with drought, understanding the role of water conservation, and ensuring wise voter choices.  On a state level, groundwater supplies in Colorado have become increasingly important to municipal water supplies, especially as the state enters the seventh year of drought (Doesken, 2003), and population continues to grow.  Several counties within the Denver area are facing a 100% increase in population in the next 25 years (Sever, 2004), and are looking to groundwater sources within the Denver Basin to fulfill municipal needs.  Groundwater in the Denver Basin is currently tapped by 33,700 wells, and water levels have declined on average by approximately 30 feet per year, with associated water yield drops of from 500 gallons per minute to 100 gallons per minute in individual wells (Sever, 2004).  

In Fort Collins, home of Colorado State University (CSU), recent drought forced mandatory lawn watering restrictions throughout the City.  At that time lawn signs began appearing stating “well water in use” as a justification for off-day watering of lawns, signifying a profound misunderstanding of linkages between surface and groundwater, and the perception that wells provide an unlimited supply of water, even during droughts.  Also, a predictable accomplice of drought is the ballot issues requesting voter approval to build larger dams and drill deeper wells for drought protection.  Coloradoans were recently confronted with two ballot initiatives that pertained to large water supply projects.  Clearly there is a substantial need to educate students on water supply issues so they become well-informed citizen scientists.

Additionally, federal water quality monitoring has found widespread levels of contaminants at very low concentrations within many rivers and aquifer systems in the U.S.  According to a USGS report (Hamilton et al., 2004), at least one pesticide was detected in about 55% of shallow groundwater wells sampled in agricultural and urban areas, and in 94% of water samples collected from surface water systems.  Volatile organic compounds were detected in 90% of monitoring wells sampled beneath urban areas.  In general, the increased incidence of water contamination contributes to overall decline in ecological health, a situation that directly links human actions to environmental degradation.  

Recent articles in the Fort Collins newspaper reported an “oily sheen” on the Cache la Poudre River near downtown.  A gas company in business from 1904 to 1926 was identified as the source of the contamination (Coloradoan, 2004).  Earlier newspaper accounts reported that City residents were surprised that the seemingly benign industrial activities of 80 years ago, at a facility that no longer exists, would result in a continued effect on surface water in the adjacent river system.  Clearly there is a substantial need to educate students on water quality issues.

We propose to begin an intensive educational effort to expose students in geology classes at CSU to a real-life, contextually-based surface and groundwater learning environment, the GroundWater Education and Teaching (Get WET) Observatory.  The Get WET Observatory will consist of six groundwater monitoring wells installed adjacent to an existing surface water monitoring station along Spring Creek, and two larger-diameter irrigation wells on CSU property (Figure 1).  The Observatory will provide a launch point for fundamental changes in two curricular areas of geology at CSU, including: 1) the newly revised undergraduate geology laboratory at CSU currently serving approximately 430 non-majors per year; and 2) field-based, interdisciplinary and process-oriented learning opportunities in surface and groundwater hydrology within five undergraduate courses for geology majors.  This proposal seeks funding for implementation of 1) and 2), plus funding for proposed outreach to middle and high school teachers and students.  

The Observatory is modeled after similar installations at University of North Texas (Hudak, 1999), and California State University-Fullerton (Laton, 2004), among other successful programs that are providing similar field-based learning opportunities for undergraduates.
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Figure 1.  Location map of the proposed Get WET Observatory on the Colorado State University campus and approximate location of groundwater wells. (modified from USGS 7.5’ Fort Collins, CO topographic quadrangle, 1984)

