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The Donald Bren School of Environmental Science & Management at the University of California, Santa Barbara, is a professional school that trains graduate students in rigorous interdisciplinary approaches to environmental problem solving. The School’s mission is to produce graduates who have unrivaled training in environmental science and management and will use their unique skills to diagnose, assess, mitigate, prevent, and remediate the environmental problems of today and the future.

The School’s Master of Environmental Science and Management (MESM) program offers a multidisciplinary problem-oriented curriculum that blends training in the natural sciences, social sciences, law, and business. The capstone of the MESM program is the Group Project, which serves as the master’s thesis and trains students to work as a team while they conduct comprehensive analyses of current environmental issues containing both scientific and management challenges. 
The Group Project provides master’s students an opportunity to partner with outside stakeholders to define the scope of a real-world environmental problem, develop an interdisciplinary plan for solving it, and implement the plan fully. The Group Projects provide Bren graduates with the practical skills necessary to manage a professional project

The three to six students in each team (13 teams in all) work together over the course of a year, backed by one or two faculty advisors who monitor progress, provide technical assistance and expertise, and evaluate the project. These are not hypothetical case studies; rather, each group has a stakeholder client and produces a tangible result that the stakeholder can use. Project leadership and management, communication with the stakeholder, and the quality of the final product are entirely the students’ responsibility.

This hands-on experience has no equivalent at other schools, prepares Bren graduates to be leaders in solving the environmental problems of the 21st century. This training and experience are a critical part of what distinguishes the Bren School MESM program.

We think you will be impressed by the depth of knowledge displayed by our students, and hope that you enjoy your time with us today.
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Conserving Ranchland in Monterey County: Trends and Strategies
Group Project Members: Yolanda Crous, Chris Evelyn, Rob Larkin,
Hannah Muller, Toby Perry 
Ranching and ranchlands are an integral part of Monterey County’s cultural and ecological landscape. Anecdotal evidence suggests, however, that urban encroachment, rising land prices, and other pressures may be causing a growing number of ranchers to sell their land. In partnership with the Big Sur Land Trust and with support from the Dean Witter Foundation, we used 1) spatial analysis and appraiser data to assess trends in ranch conversions; 2) a mail survey to measure ranch-owner attitudes and pinpoint factors that influence the decision to sell; and
3) interviews with ranchers, rangeland experts, and other stakeholders to identify strategies to help keep ranchlands intact. We found that while the rate of ranch conversion is still low, it is increasing. And if current trends in land prices hold, the conversion rate will likely continue to grow. Our survey demonstrated that these types of financial pressures, along with social factors (such as the issue of next-generation ranchers), seem to play an important role in the decision to sell. To help prevent further fragmentation of ranchlands, we recommend a multifaceted, community-based approach comprising social, political, and market-based strategies that reflect and complement the attitudes and diversity of Monterey County’s ranching community.

Faculty Advisors: Frank Davis, Professor, Bren School 

John Melack, Professor, Associate Dean, Bren School 

Conservation Planning for Blue Oak Woodlands

in the Southern Sierra Foothills
Group Project Members: Zachary Bradford, Ryan Digiondomenico, Sarah Graber, Stephanie Hsia, Nate Snider
Blue oak woodland is a signature landscape of California. Endemic to the state, blue oaks are the dominant species in a habitat that contains high floral and faunal diversity. Less than 5% of blue oak woodland is protected by reserves, making it one of the most threatened ecosystems in California. We design a dynamic strategy for protecting blue oak woodland in Tulare County. Using a multi-criteria analysis, we identify areas of high ecological value within Tulare County blue oak woodland. We then analyze threats presented by development and climate change. We model how blue oak range will shift with climate change and identify patches that are likely to persist as good-quality blue oak woodland under a changed climate. We present development scenarios that depict the potential progression of growth in the Tulare County foothills and identify patches of blue oak woodland that are under immediate threat of development. Finally, we merge the results of these three models in an effort to provide information for conservation priority setting for Tulare County blue oak woodland. Our methods may be used by conservation planners to identify and prioritize conservation areas at multiple time scales. We also provide qualitative assessments of the minimum area required to support various woodland species, and recommendations for land management strategies to encourage blue oak regeneration.
Faculty Advisor: Lee Hannah
Prototyping a Campus Sustainability Management System
Group Project Members: Erin Claybaugh, Dawn Hock, Amy Jewel
A growing number of cities and universities have created sustainability plans that include specific goals in the spheres of environmental, social, and economic performance. Sustainability metrics or indicators are often used to track progress toward these goals. However, the process of compiling, monitoring, and reporting performance information for large entities is highly complex. Furthermore, sustainability reports often include aggregated data that is not specific enough to reveal spatial and temporal trends. In conjunction with the Sustainability Program at the University of California, Santa Barbara (UCSB), this project creates a prototype of a campus-wide environmental sustainability management system that will collect and store indicator data at designated spatial and temporal scales.

The environmental sustainability management system includes a database that can be used with spreadsheet and Geographic Information System (GIS) software. To demonstrate the usefulness of the database, we populated the system with data from three environmental indicators in the areas of energy, water, and solid waste/recycling. Our analysis of the indicator data helped identify buildings for potential environmental improvement. 

The database is a straightforward, appropriate tool for storing and managing campus sustainability performance data, as well as generating sustainability reports. The system can also be used to better understand specific environmental performance of buildings on campus, which can help campus decision makers make educated decisions linked to sustainability goals. 

Faculty Advisors: James Frew, David Stoms
Changing the Campus Climate: The Continuation Plan
for a Climate-Neutral UC Santa Barbara
Group Project Members: Brent Miller, Marie-Claire Munnelly, Aubrey Spilde
Adequately addressing climate change requires major behavioral changes at all organizational levels, including universities. But, curiously, we cannot count on organizational change to occur just because it benefits society and saves the organization money. Our objective is to reveal the factors that determine whether universities take advantage of opportunities for reducing greenhouse gases (GHGs). To uncover these factors, we analyzed three different decisions involving GHGs at UCSB by conducting interviews and reviewing campus documents. We then viewed the three decisions through three theoretical lenses: pluralism, bureaucratic politics, and external constraints. Each lens calls attention to influential factors in the university decision-making process; together these factors help explain whether and why a university is addressing its GHG emissions. Although decision making at universities is often labyrinthine and sluggish due to the emphasis placed on process, consensus building, and layered rules and regulations, this complexity doesn’t prevent policy change – although universities, by design, are not nimble, they are not entirely opposed to change, either. We concluded that the presence of a champion, the champion’s level of power, coalition building, and the framing of the issue are the most critical factors in determining the success of GHG policies.
Faculty Advisor: Oran Young
Design and Implementation of Sustainable Water Resources Programs in San Cristóbal de las Casas, Chiapas, Mexico
Group Project Members: Matthew Elke, Deborah Glaser, Karen Setty, Daniel Sussman, Dayna Yocum
San Cristóbal de las Casas, a colonial town located in the southern state of Chiapas, Mexico, is a thriving cultural and economic center with a strong tourism industry. In the past 14 years the city’s population has experienced a high growth rate as political unrest in Chiapas and economic promise in San Cristóbal drew emigrants from the surrounding region. The municipal water supply system has been unable to keep pace with the city’s rapid expansion, and neighborhoods outside the city center do not have a reliable water supply. The sewer system, itself limited to the city center, conveys untreated waste directly to the rivers. This project built upon the recommendations and background research of a 2005-2006 Group Project.

We researched eight practical solutions, or Best Management Practices (BMPs), to address issues of water quality and water supply, and created design manuals for these BMPs in both Spanish and English. Working with our partners in Mexico, we implemented a household rainwater harvesting system and an ecologically friendly community clothes-washing station that provides clean wash water and treats effluent through a constructed wetland. Project members developed an educational campaign to complement the BMP designs and bridge the educational disconnect between environmental and human health. Further, the project utilized watershed modeling to develop recommendations for targeted wide-scale BMP implementation and reforestation priorities.
Faculty Advisor: Arturo Keller

Developing a Climate Leaders Investment Fund:
Assessing the value of climate disclosure in the stock market
Group Project Members: Gabriel Brown, Caitlin Crafts, Theodore Ehlert, Luna Fakhouri, Amy Kidd
Climate change presents material risks to companies, and therefore presents a new challenge for investors. Both traditional and socially responsible investors are interested in how they can effectively mitigate the impact these risks may have on their returns. We posited that those companies with superior climate change performance may experience positive excess returns compared to the market. Our approach was to examine the correlation between climate change performance, measured by public disclosure, and share price over a 10-year period. We used the 2006 Carbon Disclosure Project to identify a climate leaders fund and back-tested its historical returns against the returns of the overall market. Our results indicate no statistically significant difference between the average monthly returns of a fund screened exclusively for climate-change performance and the average monthly returns of the market as a whole. This suggests that individual and institutional investors can invest in climate-friendly companies without sacrificing returns. 

Faculty Advisor: Charles Kolstad
California's Energy-Water Nexus: Water-Use Efficiency
in the Energy Sector
Group Project Members: Bliss Dennen, James Lee, Dana Larson, Cheryl Lee Stacy Tellinghuisen 
Energy and water are inextricably linked. Although water supplies and energy supplies are thought of by the general public as two separate systems, this paradigm discounts the fact that energy itself consumes significant quantities of water. Likewise, it is also overlooked that the distribution of water requires large amounts of energy. This interdependence of energy and water is known as the energy-water nexus.
In California, where water supplies are already limited, the effects of climate change and regional population growth threaten the future available supply of water for energy production. Meanwhile, rising prices of fossil fuels and concern over greenhouse gas emissions have led to broader interest and investment in renewable energy sources. Renewable energy sources not only reduce dependence on fossil fuels which emit the greenhouse gases linked to climate change, but in some cases also reduce the amount of freshwater required for energy generation. Other ways to reduce these freshwater inputs are through the use of reclaimed water and technologies such as IGCC and dry cooling.
Our analytical report will quantify the amount of freshwater required to produce energy for different types of primary energy sources and power generation technologies. We will then use this information to compare the water input requirements of several different energy portfolios, using California as a regional case study.
Faculty Advisors: Arturo Keller and Robert Wilkinson
Current Practices for Reducing Greenhouse Gas Emissions
in Electric Utilities in the Unites States
Group Project Members: Anthony Fournier, Avra Goldman, Lijin Sun, Mark Weeks 
Of all major sectors of the U.S. economy, the electric power industry is the largest emitter of greenhouse gases (GHGs). Lack of federal regulations targeting GHGs has led to a patchwork of state regulations and voluntary initiatives aiming to mitigate GHG emissions. However, little is known about the most common strategies electric utilities adopt to mitigate GHG emissions. We surveyed electric utilities within the U.S. in order to establish a benchmark of GHG reduction strategies and offsetting practices that are in common use. The survey also collected data for evaluating the perceived motivations and barriers to taking action.

The analysis shows that utilities prefer GHG reduction strategies over offsetting practices. Most utilities rely on one strategy to reduce emissions. The three most commonly used GHG reduction strategies are demand-side management, switching to renewable energy, and company fleet upgrades. Utilities’ GHG mitigation portfolios are driven mostly by executive leadership, anticipated regulatory pressure, and efficiency improvement. Cost of reduction, regulatory uncertainty, and lack of technologies are the top three barriers delaying action. 

Faculty Advisor: Magali Delmas
An Inventory and Evaluation of Environmental and Health Safety Practices in the Nanotechnology Industry
Group Project Members: Gina Gerritzen, Li-Chin Huang,
Keith Killpack, Maria Mircheva
 TC "Abstract" \f C \l "1" 
Nanotechnology is the understanding and application of particles having dimensions of 1 to 100 nanometers. Materials at the nanoscale can exhibit unique functional properties, for which they are exploited to create new and improved products and technologies. Nanomaterials are already used in the manufacture of cosmetics, textiles, sports equipment, coatings, and electronics. The global nanotechnology market is predicted to exceed $1 trillion by 2015.

Nanotechnology also presents new challenges for measuring, monitoring, and minimizing contaminants in the workplace and the environment. The properties for which novel nanoscale materials are designed may generate new risks to workers, consumers, and the environment. Our multidisciplinary research team conducted a global survey of current practices in nanotechnology workplaces both to assess the maturity of practice development and communicate practices throughout the many nanotechnological sectors. The main findings include:

· Nano-specific EHS programs and training are widely reported,
· Actual practices do not significantly depart from conventional safety practices for handling chemicals, and

· Many organizations display active interest in additional information on how best to handle nanomaterials.

Our survey of current practices is a part of an effort by the International Council on Nanotechnology (ICON) to bridge current practices with best practices developed by an international committee of industry, government, and academic experts. Our findings provide a foundation for the development of industry standards.
Faculty Advisors: Patricia Holden, Magali Delmas
Biology and Management of Non-Native Plant Species
in the Santa Monica Mountains National Recreation Area
Group Project Members: Emily J. Althoen, Elliot Chasin, Saklani Kent,
Emi Kiyan, Sarah Schliemann
Non-native plant species have the potential to be invasive, and thus are capable of significantly altering the quality of natural ecosystems. The management of these species is a priority for the Santa Monica Mountains National Recreation Area. However, management is difficult because the national recreation area is currently home to over 300 non-native plant species, with populations at thousands of locations. Because funds are limited, an efficient management plan is critical. 

In this study, we developed an exotic-threat assessment and used it to determine the nine most highly invasive non-native species within the National Recreation Area. We further narrowed the management scope by prioritizing 3,700 populations of these highly invasive species. For this prioritization, we used four main criteria: quality of habitat, ease of control, potential to be a source population, and public relations.     

To present this prioritization in a form easily used by park managers, we took two further steps. First, we organized the results temporally by creating a list and a map of high-priority populations that could be managed given seasonal restrictions. Second, we provided the prioritization scheme in a format that can be modified as the needs of the recreation area change through time.
Faculty Advisor: Bruce Kendall
Visualizing California Transportation in 2030
Using Future Scenario Planning

Group Project Members: Erin Fisher, Nick Kordesch, Bill Kost,
Renee Lafrenz, Sarah Nathan
Future scenario planning is a method that pushes the boundaries of future possibilities to prepare for the uncertainty of what is to come. By establishing two driving forces of change, environmental priority and economic growth, we create four different scenarios for transportation in California in the year 2030:

(1) Green is Golden
(2) Convenience Trumps
(3) Holding Our Own
(4) Grown from Grassroots


We then assess the implications of each of these future scenarios for the transportation system and its various stakeholders. In addition, we describe how to scan for signs that aspects of these future scenarios are unfolding. Finally, we explain how stakeholders, such as businesses and government agencies, can develop robust plans that are effective in multiple scenarios.

Faculty Advisor: Roland Geyer
Evaluation of Rainfall-Runoff Relationships to develop Stormwater Reduction Strategies in South Coast Watersheds
Group Projects Members: Drew Beckwith, Christy Ciarametaro, Maya Dehner, Mike Rossiter, Joanne Siew 
Changing the amount and timing of runoff in a watershed may impact the quality of receiving waters and the frequency and intensity of flooding. Increasing the percentage of impervious surface cover in a watershed often alters the storm hydrograph. Changes in the hydrograph may include greater discharge volumes, shorter lag times, and higher peak flows in the watershed.

Impervious surfaces prohibit the infiltration of rainwater into the ground and provide accelerated pathways for rainwater to reach streams. Because no infiltration occurs through impervious surfaces, more rainwater reaches the streams, leading to greater discharge volumes. Furthermore, rainwater reaches the streams more quickly, shortening the time between the peak rainfall intensity and peak discharge, or lag time. Since the volumes of discharge are greater, and lag times are shorter, peak flows in watersheds with high impervious surface cover are greater than those in watersheds with more permeable surface cover.

 Urbanization tends to increase the percentage of impervious surface cover in a watershed. Streets, parking lots, and other transportation-related structures comprise the bulk of these surfaces. Thus, many impervious surfaces receive and collect pollution from vehicles, such as grease and oils. Runoff generated by early-season rains can mobilize and transport these pollutants to streams. This may impact the health of receiving streams as well as the coastal waters into which these streams flow.

 To reduce the effect urbanization has on the storm hydrograph, several strategies are available. These strategies include low-impact development, using permeable surfaces in place of impervious surfaces, and other stormwater runoff Best Management Practices (BMPs). These BMPs, which may be structural or non-structural, can help to return runoff patterns to their natural, non-urbanized state. Permeable surfaces, for instance, unlike impervious surfaces, enable rain to infiltrate into the soil (if the soil is not saturated).

 We propose to evaluate how reducing the percentage of impervious surface cover in two watersheds in the South Coast region of California will affect the storm hydrograph. To do this, we will use a HEC-HMS-based model developed by Beighley et al. to model runoff in the South Coast (2003). We will customize Beighley’s model for the Atascadero and Mission Creek watersheds, using land use data, including impervious surface coverage, storm drain network maps, rainfall data, and other available, relevant information. We will model several scenarios, to better understand the relationship between reduction in impervious surfaces and the location of the change within the watersheds.

 Next, we will research a variety of permeable surfaces and other structural and non-structural BMPs that reduce runoff. We will explore the respective advantages and disadvantages of these options, including how much they cost, how they affect runoff, what sort of maintenance they require, and whether they are aesthetically-pleasing. We will also speak with local contractors and developers to roughly assess how much consumers are willing to pay for impervious surface substitutes.

 Finally, we will consider some of the different ways to implement runoff reduction BMPs. We will research notable and innovative implementation programs that have been employed in other areas, considering both incentive programs and regulatory mechanisms. Talking to city and county officials will help us to determine what is and what is not feasible in terms of implementation in this area. This will help us to direct our research and to assemble insightful information about implementation that watershed managers here can use.

 A watershed modeling analysis and mitigation toolkit will be developed, based on the results of this modeling effort. The toolkit will integrate different aspects such as the setting up of a watershed analysis framework, the application of modeling software, landscape data consolidation and analysis, and a comparison of costs and benefits of converting to pervious surface material. The toolkit will also provide a suite of mitigation strategies that may be applied to different watersheds in the South Coast region, to reduce impervious surfaces and stormwater runoff.

Faculty Advisor: John Melack
Curbing Pharmaceuticals in Wastewater Streams: Assessing
the Environmental Benefits of a Drug Recycling Program in
Santa Barbara

Group Projects Members: James Kallaos, William Lee, Kaleena Wheeler,
Crispin Wong, Margaret Zahller
Many studies in the past ten years have detected pharmaceutical compounds in treated wastewater effluent, rivers, lakes, and groundwater. The chronic exposure to low levels of pharmaceuticals can harm aquatic communities. For example, chronic exposure to endocrine disruptors, such as the compound used in birth control, can feminize male fish and debilitate their capacity to reproduce. The two main sources of pharmaceuticals in the environment are excretion and disposal to wastewater treatment systems, which are not equipped to remove these compounds. Our project focuses on the disposal of pharmaceuticals. We conducted surveys to determine household and institutional disposal practices in Santa Barbara County, and also examined the willingness to pay for a pharmaceutical disposal program. We used our survey results to evaluate various disposal programs and policy options. Based on our findings, a recycling program is not recommended at this time, as most institutions said their facilities do not have medications that would be appropriate to donate and most facilities dispose of only a small percentage of their pharmaceutical stock. Our findings do suggest that an education campaign is necessary: The drain and the trash are the most common disposal habits among the public, which are not best-practice disposal routes. We also recommend implementing a disposal program for the public. Based on a prescription surcharge contingent valuation study, we find that Santa Barbara residents place a $1.58 per prescription value on a pharmaceutical disposal program. 

Faculty Advisor: Matthew Kotchen
